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ORIGINAL  SERIES. 

ON  THE  MANUFACTURE  OF  SUGAR. 
By  Dr.  SCOFFERN. 

The  substance  sugar,*  which  has  been  so  long 
and  largely  used  among  all  nations  of  the  civi¬ 
lized  world,  and  many  of  the  barbarous  ones, 
that  it  is  now  considered  one  of  the  necessities 
of  life,  appears  to  have  been  totally  unknown  not 
only  to  the  ancient  Greeks  and  Romans,  but  also 
to  the  Oriental  nations  with  which  the  former 
were  in  communication.  Of  all  Eastern  products, 
indeed,  sugar  appears  to  have  been  the  latest 
known.  The  chronicles  of  ancient  Egypt,  Phoe¬ 
nicia,  and  India  make  no  mention  of  it ;  and  it 
did  not  find  its  way  into  Arabia  as  a  commercial 
article  until  the  eleventh  century,  soon  after 
which  period  some  adventurous  Venetian  travel¬ 
lers  achieved  the  introduction  of  the  substance 
as  a  commercial  article  into  their  native  city, 
where  the  fii’st  sugar-refiners  were  established, 
and  whence  the  taste  for  sugar  was  widely  dis¬ 
seminated. 

Even  as  regards  the  sugar-cane  the  testimony 
of  ancient  authors  is  exceedingly  devoid  of  pre  - 
cision.  The  most  ancient  author  who  mentions 
the  sugar-cane  is  Theophrastus  (B.C.  321),  who 
in  his  chapter  on  honey  states  that  “  the  gene¬ 
ration  of  honey  is  threefold :  the  first  is  from 
flowers  or  other  things  in  which  there  is  sweet¬ 
ness  ;  the  second  from  the  air,  which,  when 
there  are  dews,  is  concocted  by  the  heat  of  the 
sun,  and  falls,  particularly  in  harvest  time  ;  the 
third  sort  is  from  canes  or  reeds. f 

Theophrastus  in  another  place  J  mentions  a 
sort  of  reed  or  cane  growing  in  marshy  situa¬ 
tions  in  Egypt  with  sweet  roots.  The  passage 
has  been  understood  by  many  persons  to  refer  to 
the  sugar-cane,  but  many  reasons  may  be  ad¬ 
duced  in  opposition  to  this  opinion.  In  the  first 
place  the  sugar-cane  is  not  an  aquatic  plant, 
and  also  its  roots  are  not  so  sweet  as  its  stem. 
Moreover,  if  it  really  had  existed  in  Egypt,  there 
were  those  who  certainly  would  have  chronicled 
the  circumstance  with  more  precision  than  we 
find  in  the  above  vague  expression  of  Theophras¬ 
tus. 

If  we  are  to  credit  the  testimony  of  Strabo,  in 
his  history  of  India,  written  about  the  nineteenth 
year  of  the  Christian  era,  Nearchus,  the  admiral 
of  Alexander  the  Great,  about  300  B.C.,  not 
only  saw  the  sugar-cane  in  India,  but  was  aware 
that  a  substance  resembling  honey  (sugar)  could 
be  extracted  from  it.  But,  if  this  statement 
were  true,  the  sugar-cane  would  seem  to  have 
remained  very  uncommon  in  India,  and  sugar 
still  more  so,  seeing  that  Seneca  and  Lucan,  who 
lived  in  the  time  of  Nero,  A.D.  62,  alluded  to 
the  sugar-cane  and  to  sugar  in  language  so  am¬ 
biguous  and  obscure,  that  some  have  even 
doubted  whether  another  plant  and  another 
substance  might  not  have  been  intended. 

Seneca,  in  his  84th  epistle,  has  the  following 
passage : — 

“  Aiunt  inveniri  apud  Indos  mel  in  harundi- 
narum  foliis  quod  aut  ros  illius  coeli  aut  ipsius 
harundinis  humor  dulcis  et  pinguior  gignat.  In 
nostris  quoque  herbis  vim  eandam  sed  minus 
manifestam  et  notabilem  poni  quam  prosequatur 
et  contrahat  animal  huic  rei  genitum.” 

Lucan,§  speaking  of  the  Indians  near  the 
Ganges,  writes : — 

“  Quique  bibunt  tenera  dulces  ab  arundme 
succos.” 

Pliny  is  the  next  author  of  repute  who  men¬ 
tions  the  sugar-cane.  This  was  about  the  year 
78  A.D.,  after  which  period  such  little  testimony 
on  the  point  as  exists  is  far  too  vagus  and  un¬ 
satisfactory  to  occupy  our  attention. 

The  dark  ages  now  rapidly  approached,  and 
during  two  thirds  of  that  long  and  melancholy 
period  we  may  be  warranted  in  assuming  that 
no  European  information  was  acquired  relative 

»  From  the  Arabic  sukhur,  or  shukkur. 

t  Ed.  Heinsii,  1613,  p.  475. 

t  De  Causis  Plant.,  lib,  ri.,  C.  16,,  Ed.  Heinsii, 

I  Book  iii.,  verse  237. 


to  the  natural  history  of  the  cane  or  the  proper¬ 
ties  of  sugar. 

To  the  crusades  we  probably  are  indebted  for 
disseminating  in  Europe,  about  the  latter  third 
of  the  dark  ages,  such  a  knowledge  of  the  sugar¬ 
cane  and  its  extracts  as  caused  the  speedy  intro¬ 
duction  of  both  into  this  quarter  of  the  globe. 
The  sturdy  warriors  of  the  cross,  on  their  return 
to  the  West,  began  to  long  for  many  Oriental 
luxuries  for  which  they  had  acquired  a  taste. 
An  Oriental  commerce  was  speedily  established, 
and  Venice  became  the  great  emporium  of  the 
riches  of  the  East,  and  amongst  them  sugar,  as  I 
have  already  observed. 

Between  the  twelfth  and  fifteenth  centu¬ 
ries  the  sugar-cane  was  cultivated  in  Sicily, 
the  south  of  Spain,  and,  indeed,  many  other 
Mediterranean  regions.  In  the  south  of  France 
the  culture  was  tried,  but  without  success,  the 
climate  proving  too  cold  for  so  tender  a  plant. 
In  the  Canary  Isles  the  cane  was,  however,  most 
productive,  and  supplied  Europe  with  a  great 
amount  of  saccharine  produce,  until  the  disco¬ 
very  of  the  West  India  Islands  by  the  Spaniards 
in  1492  ;  and  the  maritime  discovery  of  India  by 
the  Portuguese  opened  newer  and  more  conge¬ 
nial  soils  to  the  production  of  the  tender  crop. 
Much  controvery  has  existed  as  to  whether  the 
sugar-cane  was  indigenous  to  the  New  World  or 
not.  At  this  period  it  would  be  impossible  to 
determine  this  point,  so  much  has  the  subject 
been  involved  by  lapse  of  time  and  incapacity  of 
earlier  historians.  Fortunately  the  matter  is  in 
practice  of  no  importance  whatever.  Suffice  it 
to  know  that  the  West  India  Islands,  almost  im¬ 
mediately  subsequent  to  their  discovery,  began 
to  supply  civilized  Europe  with  large  quantities 
of  sugar,  and  the  less  fertile  fields  of  Southern 
Europe  soon  fell  into  desuetude. 

The  object  of  these  papers  being  to  describe 
the  manufacture  of  sugar  generally,  the  field 
when  contemplated  is  large  and  important. 
Scarcely  any  two  nations  manufacture  sugar 
precisely  alike,  and  even  for  the  same  people  the 
variations  of  treatment  are  numerous  and  impor¬ 
tant.  Such  of  these  processes  as  may  be  deemed 
of  practical  value  will  be  hereafter  given  in  de¬ 
tail  ;  but  preparatory  to  this  information  it  will 
be  desirable  to  direct  a  cursory  glance  at  the  na¬ 
ture  and  composition  of  the  sugar-cane,  and  to 
learn  the  theoretic  indications  which  science 
prompts  an  intelligent  s agar-manufacturer  to 
carry  out.  This  informatic-i  being  supplied  and 
studied  in  connection  with  each  several  process, 
the  reader  will  easily  see  whenever  a  principle 
is  violated  or  an  indication  unfulfilled. 

The  sugar-cane  is  a  gigantic  grass,  belonging 
to  that  grand  class  of  vegetables  which  derive 
an  increase  of  structure  by  internal  woody  de¬ 
posits,  and  hence  called  by  botanists  Endogenous. 

Like  all  other  grasses,  it  is  possessed  of  an 
external  coating  of  silica  or  flint,  and  internally 
it  is  made  up  of  a  congeries  of  cells.  One  por¬ 
tion  of  those  cells  contains  sugar  almost  in  a 
state  of  pure  aqueous  solution  ;  another  portion 
contains  various  albuminous  and  other  organic 
matters,  both  nitrogenized  and  unnitrogenized. 
There  are,  besides,  present  several  but  variable 
metallic  salts  and  green  colouring  matter,  called 
by  chemists  chlorophylle. 

The  above  is  not  to  be  considered  in  the  light 
of  a  precise  chemical  statement  of  the  composi¬ 
tion  of  the  cane,  but  as  merely  an  indication, 
quite  sufficient  for  all  practical  purposes. 

The  usual,  and,  indeed,  the  only  hitherto 
practical^  means  of  obtaining  the  saccharine  li¬ 
quid  of  cane  is  by  expression,  that  is  to  say, 
the  green  canes  being  exposed  to  the  compres¬ 
sion  of  a  series  of  iron  cylinders  (the  sugar-mill), 
their  juice  is  more  or  less  completely  expressed. 
Other  means  than  crushing  have  been  devised, 
but  they  are  difficult  of  execution  on  the  large 
scale :  they  are,  most  probably,  impracticable. 
Hereafter  I  shall  have  to  describe  them  in  full, 
but  at  present  our  attention  will  be  confined  to 
the  juice  of  expression. 

Now,  it  is  evident  that  such  juice  will  not 
merely  consist  of  the  aqueous  solution  of  sugar 
contained  in  the  sugar  cells,  but  that  it  will  be 


a  mixture  of  all  the  expressible  matters  existing 
in  the  cane.  Here  is  the  source  of  all  difficulty. 

It’  is  a  fact  well  known  to  chemists  that,  as  a 
general  rule,  crystallizable  substances  refuse  to 
crystallize  out  of  solutions  which  contain  much 
vegetable  impurity. 

Thus,  the  juice  of  limes  and  lemons  contains  a 
large  amount  of  citric  acid,  a  substance  easily 
crystallized  under  proper  circumstances,  but 
which  refuses  to  crystallize  out  of  crude  lemon- 
juice.  Immediately,  however,  that  the  muci¬ 
laginous,  albuminous,  and  other  vegetable  im¬ 
purities  have  been  by  adequate  means,  — 
unnecessary  here  to  describe, — removed,  then 
the  citric  acid  is  crystallized  without  any  diffi¬ 
culty. 

A  multitude  of  similar  instances  might  be 
cited'  were  they  necessary,  but  the  fact,  being 
universal,  may  be  summarily  dismissed. 

Inasmuch  as  sugar  is  a  crystallizable  sub¬ 
stance,  and  that  habit  requires  it  to  be  in  a 
crystallized  state,  the  first  indication  to  be  fol¬ 
lowed  out  is  to  remove  all  foreign,  especially  vege¬ 
table,  impurities  from  the  compound  juice. 

Sugar-manufacturers,  however  much  they  may 
vary  in  opinion  on  other  points,  at  least  agree  in 
this. 

The  means  of  effecting  this  removal  is  a  pro¬ 
position  to  be  hereafter  discussed. 

Lucian  affirmed  that  '‘the  beginning  was  the 
half  of  all.”  The  beginning  (the  proper  be¬ 
ginning  is  here  understood)  of  the  sugar  manu¬ 
facture  is  certainly  nine  tenths  of  all ;  so  little 
comparatively  remains  to  be  accomplished  if 
only  the  juice  have  been  at  the  outset  rendered 
pure. 

Commercial  taste  requires  sugar  to  have  a 
large,  sparkling,  hard  grain  ;  and  chemists  are 
cognizant  of  the  fact  that  the  size  of  any  crystal 
is  mainly  determined  by  two  conditions — the 
first  being  evaporation  at  a  low  temperature, 
the  second  a  slow  process  of  cooling.  Ordi¬ 
narily,  as  regards  sugars,  the  second  indication 
can  only  be  fulfilled ;  but  the  employment  of 
the  vacuum-pan  also  achieves  the  former. 

Inasmuch  as  sugar  has  to  be  transported  long 
distances  by  sea,  this  would  afford  a  reason, 
were  there  none  else,  why  it  should  be  perfectly 
drained  from  its  mother  liquor.  Here,  then, 
is  another  indication,  very  easy  to  be  carried  out 
if  the  former  one  have  been  fulfilled, — i.e.,  if 
the  sugar  have  been  made  to  aggregate  into  large 
and  distinct  crystals  from  the  interstitial  spaces 
between  which  the  liquid  can  easily  pass  away. 

Such  are  the  chief  indications  to  be  followed 
out  in  the  sugar  manufacture,  —  indications 
which  we  shall  hereafter  find,  when  discussing 
the  actual  practice  amongst  different  races,  to  be 
most  culpably  violated. 


A  COURSE  OF  PRACTICAL  PHARMACY.* 
By  Professor  SOUBEIRAN, 
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Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XXXI. 

(lecture  LIX.) 

LIQUID  STORAX. 

We  are  as  yet  doubtful  as  to  the  source  from 
which  liquid  storaxis  derived.  Most  authorities 
look  upon  it  as  the  product  of  Liquidambar 
altingi  and  some  other  4rees  of  the  same  family. 
Its  odour  is  altogether  similar  to  that  of 
liquidambar. 

According  to  Simonde,  liquid  storax  is  com¬ 
posed  of 

Volatile  oil, 

Resin, 

Styracine, 

Cinnamic  acid. 

The  volatile  oil  of  liquid  storax  is  usually 
called  styrol ;  it  is  a  pure  hydrocarburet ;  it  is 
fluid ;  with  nitric  acid  it  yields  some  curious 
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products,  among  others  a  nitrogenized,  volatile 
matter  equalling  in  acridity  the  essential  oil  of 
mustard. 

The  resinous  matter  is  a  compound  of  two 
resins,  a  hard  and  a  soft  one  ;  the  latter  may  be 
analogous  to  cinnameine. 

Styracine  was  discovered  by  M.  Bonastre.  It 
has  been  most  carefully  examined  and  studied  by 
M.  Simon.  It  forms  fine,  Avhite,  elongated 
needles,  which  fuse  at  122°  Fahr.,  and  are  com¬ 
posed  of 

IH>  Ob 

It  is  insoluble  in  water,  soluble  in  three 
parts  of  ether,  three  parts  of  boiling,  and 
twenty-two  parts  of  cold,  alcohol.  With  nitric 
acid  it  comports  itself  like  cinnamic  acid, 
to  which  it  bears  considerable  resemblance. 
Among  other  products  it  yields  hydrocyanic 
acid  and  hydruret  of  benzoyle.  Caustic  alkalis 
convert  it  into  resin,  cinnamic  acid,  and  a  heavy 
oil  (termed  by  Simon  “  styracone”),  which 
boils  at  428°  Fahr.,  and  exhales  an  agreeable 
smell  of  roses,  almonds,  and  cinnamon.  This  oil 
contains  nine  per  cent,  of  oxygen. 

Styracine  is  extracted  from  the  balsam  by  the 
following  process  : — Distil  the  balsam  with  car¬ 
bonate  of  soda,  to  remove  the  essential  oil ;  wash 
the  residuary  resin  in  water,  and  dissolve  it  sub¬ 
sequently  in  alcohol.  Distil  off  two  thirds  of 
the  solution ;  the  impure  styracine  will  subside 
from  the  residuary  fluid  on  cooling.  Wash  the 
deposit  with  alcohol,  and  dissolve  it  subsequently 
in  ether  ;  evaporate  the  ether,  and  redissolve  the 
residue  in  boiling  alcohol ;  from  this  solution  the 
styracine  will  crystallize  on  cooling. 

According  to  M.  Lheritier,  liquid  storax  is  as 
efficacious  in  blennorrhcea  and  leucorrhoea  as 
copaiba  balsam,  and  may  be  advantageously  sub¬ 
stituted  for  the  latter,  as  patients  take  it  with 
less  repugnance. 

When  liquid  storax  is  intended  for  internal 
use  it  ought  first  to  be  purified ;  this  is  done 
most  simply  by  melting  it,  and  straining  the 
melted  mass  through  a  linen  cloth.  M.  Lepage 
has  recently  proposed  a  method  of  purification 
by  means  of  alcohol.  This  process,  however, 
besides  being  rather  complicated,  is  unavoidably 
attended  with  the  separation  and  loss  of  some  of 
the  principles  of  the  storax. 

riLXS  OF  STORAX. 

Take  of  Purified  liquid  storax,  q.l. 

Liquorice  powder,  q.s. 

Mix  into  boluses  of  from  thirty  to  forty  centi¬ 
grammes  each. 

Dose  :  Six  per  day,  three  in  the  morning,  and 
three  at  night.  This  dose  may  subsequently  be 
increased  to  eight,  ten,  and  twelve  boluses  per 
diem. 

M.  Lepage  advises  to  prepare  these  pills  with 
one  eighth  of  calcined  magnesia,  to  be  kept  in 
contact  with  the  balsam  for  half  an  hour  in  the 
water-bath. 

SYRUP  OF  STORAX. 

Take  of  Purified  liquid  storax,  2  parts. 

Alcohol  of  40°,  51  parts. 

Sugar,  60  parts. 

Gum  arable  in  powder,  3  parts. 

Dissolve  the  storax  in  the  alcohol,  pour  the 
boiling  and  filtered  solution  over  the  sugar,  and 
dry'  the  moistened  sugar  in  the  stove.  Pound  the 
dried  sugar  and  dissolve  the  powder  in  300  parts 
of  water  in  the  water-bath  ;  add  to  the  solution 
the  gum  arabic  dissolved  in  fifty  parts  of  water, 
and  strain. 

This  syrup,  which  looks  like  an  emulsion,  con¬ 
tains  in  every  twenty  grammes  forty  centi¬ 
grammes  of  styrax. — (Lepage.) 

M.  Lheritier  prepares  his  storax  syrup  by 
digestion  in  water.  I  prefer  M.  Lepage’s  for¬ 
mula,  since  the  syrup  prepared  according  to  the 
latter  must  necessarily  contain  more  resin  than 
can  be  extracted  by  simple  digestion  in  water. 

STORAX  OINTMENT, 

Take  of  Colophony,  4  parts. 

Resin  elemi, 

Yellow^wax, 

Liquid  storax,  of  each  2  parts. 

Walnut-oil,  3  parts. 


Melt  the  colophony,  elemi,  and  wax  in  a  pan 
over  a  gentle  fire,  and  add  the  storax  cautiously. 
When  the  whole  mass  is  melted  add  the  nut-oil  ; 
strain  through  a  cloth,  and  stir  the  ointment 
until  nearly  cold. 

A  species  of  crust  forms  on  the  surface  of  this 
ointment,  owing  to  ensuing  inspissation  of  the 
nut-oil,  which,  it  is  well  known,  belongs  to  the 
class  of  the  siccative  oils.  When  the  ointment 
is  required  for  use,  this  crust  is  to  be  removed. 

FATS  AND  FIXED  OILS. 

The  substances  which  owe  their  medicinal 
properties  to  the  presence  of  fatty  matters  are 
naturally  divided  into  three  classes,  viz  : — 

1.  Substances  which  owe  their  properties 
solely  to  the  fatty  matter  which  they  contain,  as 
olive-oil,  for  instance,  linseed-oil,  sweet  almond- 
oil,  &c. 

2.  Substances  in  which  the  fatty  matter  is  as¬ 
sociated  with  some  active  principle,  as  is  the 
case,  for  instance,  with  castor-oil  and  cod  liver- 
oU. 

3.  Substances  in  which  the  fatty  matter  is  as¬ 
sociated  with  essential  oil.  Nutmegs  and  laurel 
belong  to  this  class,  for  instance. 

We  find  in  animals  and  plants  fatty  matters 
which,  according  to  their  original  consistence, 
are  termed  suet,  grease,  butter,  or  oil. 

In  plants  these  fatty  matters  are  contained 
more  particularly  in  the  seeds  ;  sometimes,  how¬ 
ever,  though  more  rarely,  we  find  them  in  the 
fruits.  The  fatty  matters  supplied  by  plants 
and  animals  are  either  solid  or  liquid.  They  are 
so  analogous  in  their  composition  that  it  is  im¬ 
possible  to  separate  the  study  of  those  derived 
from  plants  from  that  of  those  derived  from 
animals. 

Fatty  substances  are  readily  fusible ;  in  the 
fused  state  they  are  soft  to  the  touch  ;  they  stain 
paper  and  render  it  translucid.  A  large  propor¬ 
tion  of  carbon  and  hydrogen  enters  invariably 
into  their  composition. 

Fatty  substances  were  a  longtime  looked  upon 
as  simple  bodies.  The  labours  of  Braconnot, 
but  more  particularly  those  of  Chevreul,  have 
clearly  demonstrated  that,  notwithstanding  the 
great  diversity  of  fatty  substances,  they  are  all 
of  them  formed  by  a  small  number  of  peculiar 
principles,  mixed  in  divers  proportions. 

The  elementary  fatty  principles  may  be  divided 
into  four  groups,  viz. :  — 

1.  Principles  w'hich  the  alkalis  fail  to  act 
upon. 

These  are : — 

Cholesterine, 

Ceraine, 

Ethal, 

Myricine, 

Ambreine. 

2.  Principles  which  the  alkalis  convert  into 
glycerine  and  imperfectly  volatile  fatty  acids. 

These  are :  — 

Stearine, 

Margarine, 

Oleine, 

Ricinine. 

3.  Principles  wdiich  the  alkalis  convert  into 
oleic  acid  and  margaric  acid,  and  into  a  fatty, 
non- saponifiable  matter. 

These  are  :  — 

Cetine, 

Cerine. 

4.  Principles  which  the  alkalis  convert  into 
glycerine,  fatty  volatile  acids,  and  oleic  and  mar¬ 
garic  acids. 

'Ihese  are : — 

Phocenlne, 

Butyrine, 

Hircine. 

We  have  to  occupy  ourselves  here  simply 
with  the  fatty  principles  of  the  second  class 
(with  the  exception  of  ricinine),  viz.,  stearine, 
margarine,  and  oleine,  which  constitute,  by  their 
intermixture  in  divers  proportions,  nearly  the 
whole  of  the  known  oils  and  fats. 

The  fatty  substances  of  vegetable  origin  are 
most  of  them  formed  of  oleine  and  margarine  ; 
those  of  animal  origin  of  stearine,  oleine,  and 


margarine.  Butter,however,  contains  no  stearine  ; 
whilst,  on  the  other  hand,  cocoa  butter  and  the 
thick  nutmeg-oil  contain  this  priirciple. 

STEARINE. 

Stearine  is  white,  solid,  inodorous,  and  tasteless. 
It  crystallizes  in  small,  nacreous,  and  shining 
lamime.  It  fuses  at  143.6  Fahr.  The  mass 
which  it  forms  on  cooling  looks  like  wax,  and 
presents  no  appearance  of  crystallization ;  this 
mass  is  so  friable  that  it  may  be  reduced  to 
powder. 

Stearine  is  insoluble  in  water,  but  soluble  to 
some  extent  in  boiling  alcohol  ;  it  separates, 
however,  again  almost  completely  from  the  alco¬ 
holic  solution  on  cooling.  Boiling  ether  dissolves 
it  in  large  proportion,  but  on  cooling  retains  of 
it  only  the  l-225th  of  its  own  weight.  Upon  sa¬ 
ponification  stearine  changes  entirely  into  glyce¬ 
rine  and  stearic  acid. 

Stearine  is  prepared  best  by  fusing  mutton 
suet  in  the  water-bath,  adding  to  the  fused  mass, 
gradually  and  cautiously,  an  equal  weight  of 
ether,  allowing  the  mixture  to  cool,  and,  when 
cold,  pressing  it  in  a  cloth  and  between  folds 
of  bibulous  paper.  The  same  operation  is  to  be 
repeated  with  the  expressed  mass  until  its  point 
of  fusion  remains  fixed  at  143.6  Fahr. 

MARGARINE. 

Margarine  is  a  white,  solid,  colourless,  and 
inodorous  substance.  It  is  much  more  readily 
fusible  than  stearine,  its  point  of  fusion  being 
116.6  Fahr.  With  water  and  alcohol  it  comports 
itself  very  much  like  stearine ;  cold  ether,  how¬ 
ever,  dissolves  it  in  considerable  proportion. 
When  converted  into  soap  it  yields  glycerine  and 
stearic  acid  (fusible  at  158°  Fahr.). 

We  find  in  plants  another  species  of  margarine 
which  fuses  at  82.4  Fahr.,  and  yields  margaric 
acid  (fusible  at  138.2  Fahr.)  when  converted  intO' 
soap. 

This  latter  is  the  true  margarine,  the  former 
being  probably  simply  an  isomeric  variety  of 
stearine. 

OLEINE. 

Oleine  is  the  liquid  constituent  of  fats.  It 
solidifies  at  about  24.8  Fahr.  Pure  oleine  (i.e., 
as  pure  as  we  can  get  it)  is  almost  colourless,  or, 
at  all  events,  but  very  slightly  coloured.  Its 
density  is  from  0.912  to  0.929.  It  is  insoluble  in 
water,  but  more  readily  soluble  in  alcohol  than 
stearine  and  margarine ;  it  is,  however,  equally 
more  readily  soluble  in  boiling  than  in  cold 
alcohol.  Ether  dissolves  it  almost  in  all  propor¬ 
tions.  When  converted  into  soap  it  yields 
glycerine  and  a  mixture  of  margaric  acid  with  a 
large  proportion  of  oleic  acid. 

All  attempts  to  obtain  oleine  in  a  state  of  per¬ 
fect  purity  have  hitherto  failed. 

Stearine,  oleine,  and  margarine  compose  most 
of  the  vegetable  and  animal  fats.  The  greater 
or  less  fluidity  or  solidity  of  the  products  formed 
by  these  three  principles  depends  upon  the 
respective  relative  proportions  in  which  they  are 
combined.  In  most  instances  these  principles 
are  simply  mechanically  intermixed  :  in  such 
cases  the  fluid  part  may  be  separated  with 
tolerable  exactness  from  the  solid  portion,  by 
cooling  or  freezing  the  fat,  and  subjecting  it 
subsequently  to  compression  in  bibulous  paper. 
In  other  cases  the  constituent  principles  of  the 
fat  are  chemically  combined :  in  such  cases,  of 
course,  mechanicalseparation  would  he  attempted 
in  vain.  The  stearine  is  simply  mechanically 
mixed  with  oleine  in  the  animal  fats ;  the  same 
is  the  case  with  margarine  in  the  animal  fats,  in 
palm-oil  (Cocos  butyracea),  and  nutmeg-oil. 
The  solid  portion  of  olive-oil  is  constituted  by 
oleine  and  margarine  in  actual  chemical  com¬ 
bination.  Cocoa  butter  is  constituted  in  the 
same  waj'  by  oleine  and  stearin©. 

The  divers  oils  and  fats  diff’er  in  colour ;  the 
colour  which  they  respectively  present  is  owing 
to  the  presence  of  certain  colouring  matters, 
since  stearine,  margarine,  and  oleine  are  all  three 
colourless. 

The  respective  odour  of  the  different  fats  and 
oils  is  imparted  to  them  by  the  presence  of  divers 
matters,  such  as  volatile .  oils,  for  instance,  or 
fatty  acids  (as  in  butter  and  suet). 
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The  taste  of  fats  and  oils  is  equally  owing  to 
the  presence  of  some  extraneous  principles. 

The  fats  are  less  dense  than  water.  Some  of 
them  are  liquid  at  the  common  temperature,  as 
sweet  almond-oil  and  linseed  oil,  for  instance. 
Others  are  readily  liquefied  by  heat.  Every  one 
of  the  fats  may  be  decomposed  by  heat ;  one  of 
the  products  of  the  decomposition  of  fats  by 
lieat  is  an  acid  matter  similar  to  that  which  is 
produced  in  their  saponification. 

When  exposed  to  the  air  fats  and  oils  slowly 
absorb  oxygen,  and  turn  rancid,  I  he  phenomena 
ensuing  upon  exposure  of  oils  to  the  air  are 
particularly  remarkable.  The  absorption  of 
oxygen  proceeds  at  first  very  slowly,  but,  after 
some  time,  it  becomes  very  rapid.  In  some 
cases  the  heat  generated  by  the  process  is  so  con¬ 
siderable  as  to  determine  actual  ignition  of  the 
oil ;  this  latter  effect,  however,  is  produced  only 
when  the  oil  is  present  in  a  large  quantity,  and 
presents  a  considerable  extent  of  surface  to  the 
air.  On  thus  absorbing  oxygen  from  the  air, 
the  oils  do  not  form  water,  and  but  very  little 
carbonic  acid.  Some  of  the  oils  thicken  upon 
continued  exposure  to  the  air,  and  become  at 
last  quite  dry  and  solid.  Such  oils  are  called 
siccative  or  drying  oils.  To  this  class  belong 
castor-oil,  and  the  oils  of  linseed,  walnuts,  hemp- 
seed,  and  poppy-seed.  Those  oils  which  turn 
rancid  upon  continued  exposure  to  the  air,  but 
without  drying,  are  called  non-siccative  oils,  to 
distinguish  them  from  the  former.  To  this  latter 
class  belong  olive-oil,  rapeseed-oil,  hazelnut-oil, 
SAveet  almond-oil,  beechnut-oil. 

The  different  deportment  of  these  two  classes 
upon  exposure  to  the  air  is  owing  to  certain  dif¬ 
ferences  presented  by  the  oleine  respectively  con¬ 
tained  in  the  two  classes.  The  oleine  of  the 
siccative  oils  possesses  the  property  of  drying  on 
exposure  to  the  air,  is  less  soluble  in  alcohol 
than  the  oleine  of  the  non  siccative  oils,  and  is 
not  converted  into  elaidine  and  elaidic  acid  by 
the  action  of  hyponitric  acid. 

The  changes  which  fats  and  oils  suffer  on 
turning  rancid  have  not  been  sufficiently  studied  ; 
among  other  products  fatty  acids  and  glycerine 
are  invariably  formed,  and  the  latter  product 
frequently  suffers  further  decomposition,  more 
particularly  in  the  presence  of  an  animal  matter, 
which  seems  to  act  as  a  ferment  upon  it. 

The  fats  and  oils  are  insoluble  in  water.  They 
are,  generally  speaking,  very  sparingly  soluble  in 
alcohol,  castor-oil  and  croton-oil  being  about  the 
only  two  oils  which  this  menstruum  dissolves  in 
a  large  proportion. 

Oils  and  fats  are  freely  soluble  in  ether. 

The  fatty  substances  are  generally  miscible  in 
all  proportions  with  the  essential  oils.  They 
dissolve  resinous  matters  and  camphor,  but  fail 
to  dissolve  gum,  sugar,  and  extractive  matters. 

Phosphorus  and  sulphur  are  soluble  to  some 
extent  in  oils  and  fats. 
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HEM  ARKS  ON  THE  FIRST  REPORT  ON 
THE  COALS  SUITED  TO  THE  STEAM 
NAVY  BY  SIR  H.  DE  LA  BECHE  AND 
dr.  LYON  PLAYFAIR. 

By  Mr.  LEWIS  THOMPSON. 


An  accurate,  systematic,  and  intelligible  report 
upon  the  calorific  properties  of  coal  has  long  been 
needed  by  the  manufacturing  and  mercantile 
interests  of  this  country.  In  addition  to  the  vast 
importance  of  such  an  inquiry,  it  would  be  per¬ 
haps  impossible  to  point  out  a  subject  on  which 
less  difference  of  opinion  exists  as  to  the  extent 
and  nature  of  the  information  wanted  than  the 
one  before  us.  Science,  properly  speaking,  has 
little  or  nothing  to  do  with  the  question ;  the 
object  in  view  is  purely  and  exclusively  practical, 
and  is  megjpt  for  the  guidance  of  practical  men 
and  for  practical  purposes.  Theory,  above  all 
things,  should  be  carefuUy  avoided  in  such  in¬ 
vestigations  ;  and,  supremely  indifferent  about 


the  assistance  of  any  eminent  chemist  on  such  an 
occasion,  we  should,  nevertheless,  insist  strongly 
upon  the  necessity  of  providing  a  good  stoker. 
Mr.  Hume,  however,  thought  otherwise ;  and  to 
him  the  country  is  indebted  for  the  first  report 
upon  the  coals  suited  to  the  steam  navy.  Of 
this  report  we  will  venture  to  say  at  once  that  a 
more  garbled,  more  inaccurate,  and  less  impartial 
job  Avas  never  exhibited — nay,  not  even  in  the 
House  of  Commons.  To  begin  at  the  beginning 
of  this  disgraceful  affair,  we  will  merely  remark 
that  Mr.  Hume  (whose  honesty  and  integrity  are 
beyond  suspicion)  directed  the  attention  of  the 
Lords  of  the  Admiralty  to  a  subject  Avhicb,  if 
these  lords  attended  to  anything  but  their  sala¬ 
ries,  must  have  occupied  their  attention  years 
ago.  Mr.  Hume,  after  referring  their  lordships 
to  an  American  report,  Avith  experiments,  on  the 
evaporative  value  of  coal,  says  : — 

“  They  have  decided  by  direct  and  practical 
tests  the  comparative  usefulness  of  American 
and  English  coals,  as  well  as  the  relative  value 
of  the  former  in  their  numerous  varieties  ;  and  I 
submit  to  your  lordships  that  a  similar  inquiry 
should  be  instituted  into  the  comparative  use¬ 
fulness  of  English,  Scotch,  and  Irish  coals,  Avith 
the  vicAV  of  ascertaining  the  best  for  the  naval 
steamers  of  this  country.  I  may  be  alloAved  to 
point  out  to  your  lordships  that  there  is  a  public 
establishment  in  Craig’s-court  perfectly  qualified 
to  apply  the  requisite  direct  and  positive  tests  to 
the  coals  Avithout  delay ;  and  to  that  establish¬ 
ment  may  be  added  one  chemist  of  eminence  to 
assist  in  what  is  an  object  of  great  national  im¬ 
portance.” 

Upon  this  the  Admiralty  applied  to  Sir 
H.  de  la  Beebe,  who,  after  the  usual  prelimi¬ 
nary  remarks,  observes  : — 

“  As  the  funds  of  the  Museum  of  Economic 
Geology  are,  unaided,  inadequate  to  an  investi¬ 
gation  of  this  order,  I  Avould  suggest  that  the 
Admiralty  be  requested  to  furnish  aid  to  the 
amount  of  £600  for  the  remainder  of  the  year 
ending  the  31st  of  March,  1846.  With  this  aid 
I  have  little  doubt  that  Ave  should  be  enabled  to 
accomplish  much  this  year  which  may  be  of 
value,  and  have  organized  a  system  of  inquiry 
alike  effective,  and,  vieAving  its  national  im¬ 
portance,  Avhich  can  be  carried  out  at  compara¬ 
tively  small  cost  to  the  public.” 

We  must  content  ourselves  by  guessing  at 
the  meaning  of  the  last  paragraph,  and,  as 
far  as  this  can  be  done  Avith  safety,  Ave  may 
conclude  that,  in  the  opinion  of  Sir  H.  de 
la  Beche,  the  funds  of  the  Economic,  plus  £600, 
Avould  ansAver  the  object  in  view,  to  Avit,  the 
obtaining  a  practical  report  upon  the  evapora¬ 
tive  power  of  English,  Scotch,  and  Irish  coals. 
If  anything  else  is  meant,  why'  is  £600  named? 
The  question  is  very  fairly  put  by  Lord  Lincoln, 
who,  in  reference  to  the  establishment  in  Craig’s- 
court,  asks,  in  plain  English,  “What  is  the 
course  you  Avould  recommend  for  making  it 
effective  for  the  purposes  to  which  such  an  in¬ 
quiry  Avould  be  obviously  directed?”  Sir  H.  de 
la  Beche  in  answer  mentions  £600  in  addition 
to  the  fuirds  of  the  Museum  of  Economic  Geo¬ 
logy  ;  yet  something  more  appears  to  have  been 
given  by  the  following  “memorandum”  : — 

“  The  Admiralty  having  acceded  to  the  recom¬ 
mendation  made  in  the  foregoing  letter,  and  sub¬ 
sequently  also  supplied  additional  funds  for  the 
investigation,  the  latter  was  commenced  as  soon 
as  the  needful  apparatus  Avas  erected  and  proper 
assistance  procured,  Avhich  could  not  be  accom¬ 
plished  until  March,  1846.” 

Now,  Avhat  is  the  meaning  of  the  additional 
funds  supplied  for  the  investigation  ?  AVere  the 
funds  of  the  Economic,  plus  £600,  spent  on  ap¬ 
paratus  alone  ?  And  Avas  it  to  the  mere  erection 
of  this  apparatus  that  Sir  H.  de  la  Beche  alluded 
when,  in  1845,  he  wrote,  “  With  this  aid  I  have 
little  doubt  that  aa'c  should  be  enabled  to  accom¬ 
plish  much  this  year,”  &c.  ? 

There  is  a  mystery  about  the  very  commence¬ 
ment  of  that  business  ;  seldom  do  we  find  Go¬ 
vernment  officials  ready  to  comply  with  the 
prayer  of  a  petition  which  has  merely  public 
utility  to  recommend  it ;  but  Mr.  Hume  has 


nothing  to  complain  of  on  that  score  in  the 
present  instance,  for  in  addition  to  the  Craig’s- 
court  establishment  he  solicited  but  one  che¬ 
mist,  when  lo  !  the  investigation  falls  into  the 
hands  of  Dr.  Lyon  Playfair,  Mr.  Wilson, 
Mr.  J.  Arthur  Phillips,  Mr.  Kingsbury,  Mr. 
Wrightson,  Mr.  Galloway,  Mr.  Hoav,  and 
William  Hutchinson,  all  and  each  endoAved 
Avith  qualifications  of  a  peculiar  and  important 
character,  bearing  upon  the  investigation  in 
hand,  and  tending,  of  course,  to  render  the 
report  superlatively  correct,  useful,  impartial, 
&c.  &c.  There  is  an  old  axiom  regarding  broth 
made  by  a  multiplicity  of  cooks,  but  perhaps  it 
does  not  apply  to  parliamentary  reports  and 
chemists. 

The  mystery  does  not,  however,  end  here. 
Mr.  Hume  had  requested  that  the  inquiry 
should  be  made  upon  English,  Scotch,  and  Irish 
coals.  Now,  the  following  is  the  list  of  coals  ope¬ 
rated  on :  — 

NAMES  OF  COALS  EMPLOYED  IN  THE 
EXPEKIMENTS. 

AVelsh — 

Graigola, 

Anthracite,  Jones  and  Co., 

Old  Castle  Fiery  A^'ein, 

AVard’s  Fiery  Vein, 

Binea, 

Llangenneck, 

Pontrepoth, 

Pontrefellin, 

Duffryn, 

Mynydcl  Newydd, 

Three  Quarter  Rock  Vein, 

Cwra  Frood  Rock  Vein, 

Cwm  Nanty  Gros, 

Resol  ven, 

Pontypool, 

BedAvas, 

Ebbw  Vale, 

Perth  Mawr, 

Coleshill. 

Scotch — 

Dalkeilh  Jewel  Seam, 

Dalkeith  Coronation  Seam, 

AVallsend  Elgin, 

Fordel  Splint, 

Grangemouth. 

English — 

Broomhill, 

Lydney  (Forest  of  Dean). 

Irish — 

Slievardagh  Irish  Anthracite. 

From  AA'hich  it  appears  that  the  inquiry  has  been 
made  almost  exclusively  upon  AVelsh  coals,  for, 
out  of  twenty-seven  samples  of  coal  examined, 

19  were  AVelsh, 

5  “  Scotch, 

2  “  English, 

1  Avas  Irish. 

One  of  two  things  is  very  plainly  exhibited  by 
this  table :  either  AA^ales  is,  above  all  other 
places  in  the  Avorld,  blessed  with  coals  “  suited 
to  the  steam  navy,”  or  a  most  unjust,  uncalled- 
for,  and  villanous  selection  has  been  made  for 
private  purposes.  It  is  vain  to  talk  of  a  next 
report ;  it  will  require  years  to  complete  another 
report,  even  if  such  another  disgraceful  exhibi¬ 
tion  of  partiality  Avas  attempted  ;  and  meanwhile 
our  steam  navy  must  be  supplied  Avith  the 
euphonious  productions  of  AA’'ales,  to  the  exclu¬ 
sion  of  the  vast  coalfields  of  Newcastle.  Of  the 
tAvo  samples  of  English  coal  examined  I  am  prac¬ 
tically  acquainted  with  but  one,  for  of  the  Lydney 
coal  I  knoAV  nothing  ;  as  regards  the  Broom- 
hill  coal,  however,  lean  safely  assert  that  its  only 
recommendation  consists  in  its  belonging  to  Earl 
Grey,  for  at  Newcastle  it  is  regarded  as  an  unirn- 
portant  second-rate  coal,  the  very  name  of  which 
has  not  yet  found  its  w'ay  into  the  London 
market.  It  is  far  inferior  for  steam  purposes  to 
the  whole  of  the  undermentioned  coals,  many  of 
Avhich  are,  in  fact,  the  best  steam  coals  for  sea¬ 
going  vessels  in  the  kingdom : — 

Carr’s  Hartley, 

Hasting’s  Hartley, 

Hedley’s  Hartley, 

Newcastle  Hartley, 
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Percy  North  Hartley, 

Richardson’s  Hartley, 

West  Hartley, 

Bate’s  West  Hartley, 

Buddie’s  West  Hartley, 

Davidson’s  West  Hartley, 

Nelson’s  West  Hartley. 

Why  these  and  many  others  have  been  passed 
over  so  unceremoniously  to  make  room  for  the 
■wholesale  introduction  of  the  Welsh  coal  re¬ 
mains  to  be  explained ;  we  will  now,  however, 
examine  the  report  itself. 

The  first  circumstance  which  attracts  attention 
in  this  report  is  the  appearance  of  certain  very 
simple  simple  equations,  which,  although  well 
enough  adapted  for  a  boy  just  commencing 
algebra,  are  singularly  out  of  place  here,  since 
those  who  understand  such  things  generally 
prefer  to  make  their  own ;  and  those  who  do 
not  are  but  little  likely  to  benefit  by  such  a  dis¬ 
play  of  learning. 

A  curious  attempt  is  made  at  page  13  to  prove 
that  the  evaporative  value  of  a  bituminous  coal 


Now,  if  this  table  proves  anything,  it  proves 
the  very  reverse  of  the  position  attempted  to  be 
established,  unless  theory  is  presumed  to  be 
equal  to  practice,  which  it  certainly  is  not,  or 
why  the  necessity  of  spending  upwards  of  £600 
in  practical  experiments  ?  But  theory  may  justly 
be  compared  with  theory,  and  then  the  table,  so 
far  from  proving  “  that  the  evaporative  value  of 
a  bituminous  coal  is  expressed  by  the  compa¬ 
rative  value  of  its  coke,”  clearly  proves  that  the 
evaporative  power  of  a  bituminous  coal  is  an 
immense  deal  greater  than  that  of  its  coke  ; 
indeed  almost  double ;  and  that  the  volatile  in¬ 
gredients  of  coal  evolve  in  burning  relatively  a 
much  greater  proportion  of  heat  than  the  fixed 
constituents;  this  is,  indeed,  preciselj’’  what 
might  have  been  expected  from  the  well-known 
calorific  power  of  hydrogen,  which  is  three  times 
greater  than  that  of  carbon.  There  is,  however, 
clearly  a  design  throughout  this  report  to  extol 
the  anthracitic  coals  at  the  expense  of  the  bitu¬ 
minous  ;  and,  if  Messrs.  De  la  Beche  and  Co. 
could  succeed  in  establishing  the  fact  that  the 
heating  power  of  coal  is  due  solely  or  even  prin¬ 
cipally  to  its  relative  amount  of  carbon,  it  follows 
that  Welsh  coal  must  rise  in  the  market,  for  the 
greater  part  of  the  coal  from  that  district  is  of 


is  expressed  by  the  evaporative  value  of  its 
coke ; — 

“  It  is  easy,”  says  the  report,  “  from  analysis 
to  examine  whether  the  duty  performed  by  the 
coal  is  to  be  attributed  to  its  fixed  ingredients 
or  coke,  by  estimating  the  work  which  the  latter 
is  capable  of  performing.  This  may  be  done  by 
subtracting  the  ashes  in  the  coal  from  its  amount 
of  coke,  and  estimating  the  remainder  as  carbon ; 
this  carbon  multiplied  by  its  heating  power, 
13268,  and  divided  by  965.7,  or  the  latent  heat 
of  steam,  indicates  the  number  of  pounds  of 
water  which  the  coke  by  itself  could  evaporate 
without  the  aid  of  the  combustible  ingredients 
of  the  coal.  These  results  are  placed,  in  column 
B  of  Table  6,  in  juxtaposition  with  the  actual 
work  done  by  the  coal,  and  it  will  be  seen  that, 
notwithstanding  several  striking  exceptions, 
which  might  have  been  expected,  they  on  the 
whole  show  that  the  work  capable  of  being  per¬ 
formed  by  the  coke  alone  is  actually  greater 
than  that  obtained  by  experiments  with  the 
original  coal.” 


the  anthracite  kind,  none  of  which  is  worked  in 
the  north  of  England.  To  prove  the  absurdity, 
however,  of  the  above  attempt,  I  will  quote  two 
or  three  cases  from  Table  No.  6  : — 


Name  of  the  Coal. 

Them 

Weight 

Evapc 

by 

Coke. 

etical 
of  Water 
rated 
by 

Coal. 

Excess 

due  to  Volatile 
Ingredients. 

Welsh — 

Graigola . 

11.301 

13.563 

2.262-1 

t/i 

Old  Uastle  Eiery  Vein 

10.601 

14.936 

4.335 

d 

<v 

Mynydd  Newydd  .  . 

9.831 

14.904 

5.073 

IQ 

Scotch — 

I.,  bo  CO 
/ 

Dalkeith  Jewel  Seam 

6.239 

12.313 

6.074 

English— 

Broomhill . 

7.711 

14.863 

7.152  J 

H 

After  theoretically  demonstrating  that  “the 
evaporative  value  of  a  bituminous  coal  is  ex¬ 
pressed  by  the  evaporative  value  of  its  coke,  the 
heat  of  combustion  of  its  volatile  products 
proving  in  practice  little  more  than  that  ne¬ 
cessary  to  volatilize  them,”  we  are  suddenly 
greeted  with  the  following  paragraph  : — 

“  The  whole  system  of  manufacturing  coke  is 
at  present  very  imperfect.  Besides  losing  the 


volatile  combustible  substances,  which,  under 
new  adjustments,  might  be  made  of  much  value, 
an  immense  quantity  of  ammonia  is  lost  by  being 
thrown  into  the  atmosphere.  Ammonia  and  its 
salts  are  daily  becoming  more  valuable  to  agri¬ 
culture,  and  it  is  their  comparative  high  price 
alone  which  prevents  their  universal  use  to  all 
kinds  of  cereal  cultivation.  By  a  construction 
of  the  most  simple  kind  the  coke-ovens  now  in 
use  might  be  made  to  economize  much  of  the 
nitrogen,  which  invariably  escapes  in  the  form 
of  ammonia.  As  an  inducement  to  this  eco¬ 
nomy,  we  have  appended  to  Table  6  two  columns 
showing  the  quantity  of  ammonia  and  its  cor¬ 
responding  quantity  of  commercial  sulphate 
which  each  100  lbs.  of  the  respective  coals  may 
be  made  to  produce.  When  it  is  remembered 
that  the  price  of  sulphate  of  ammonia  is  about 
£13  per  ton,  or  that  100  tons  (of  coal,  we  sup¬ 
pose)  in  coking  is  (are  ?)  capable  of  producing 
on  an  average  about  six  tons  of  this  salt,  its 
neglect  is  highly  reprehensible.” 

Nothing  has  tended  half  so  much  to  retard  the 
cultivation  of  chemistry  by  our  practical  manu¬ 
facturers  as  the  kind  of  statements  of  which  the 
above  is  a  sample.  Written  by  individuals 
wholly  ignorant  of  the  subject  of  which  they 
treat,  these  assertions  serve  only  to  amuse  prac¬ 
tical  men,  and  to  demonstrate  the  stupendous 
folly  and  assurance  of  their  authors.  Imper¬ 
fection  is  an  attribute  of  humanity,  but  that 
the  present  system  of  making  coke  is  very  im¬ 
perfect  remains  to  be  proved. 

The  volatile  combustible  matter  of  the  coal  is 
not  lost ;  on  the  contrary,  it  is  employed  as  a 
means  of  converting  the  cinder  of  the  coal  into 
coke,  and  that,  too,  by  the  heat  which  it  evolves 
in  burning  ;  and,  if  that  heat  was  so  inconsider¬ 
able  as  the  report  would  lead  us  to  suppose, 
mere  cinder  alone  would  remain  in  the  coke- 
oven,  even  after  the  heat  had  been  kept  up  for 
ninety-six  hours.  Perhaps  the  framers  of  the 
report  may  want  to  know  the  distinction  between 
cinders  and  coke.  Coke,  if  good,  sinks  in  water ; 
bad  coke  or  cinder  swims.  The  reason  of  this  is 
very  simple.  The  longer  and  higher  the  heat  to 
which  carbon  from  wood  or  coal  is  exposed  the 
more  it  contracts,  and  consequently  the  denser 
it  becomes.  The  volatile  combustible  matter  of 
the  coal  is  employed  then  in  producing  the 
requisite  temperature  for  coking,  and  the  oven 
is  so  contrived  as  to  retain  the  heat  a  sufficient 
time  to  produce  the  necessary  aggregation  of  the 
particles  of  carbon,  or,  in  plain  words,  the  con¬ 
densation  of  the  coke :  to  assert  that  this  volatile 
combustible  matter  is  lost  is  perfectly  ridiculous. 
We  are  next  informed  that  “  an  immense  quan¬ 
tity  of  ammonia  is  lost  by  being  thrown  into  the 
atmosphere,”  and  that  by  “  a  construction  of  the 
most  simple  kind  this  loss  might  be  avoided.” 
Lord  Dundonald,  about  forty  years  ago,  had  the 
same  idea,  and  tried  it  on  a  large  scale ;  it  is  un¬ 
necessary  to  say  that  it  proved  to  be  a  complete 
failure,  although  sulphate  of  ammonia  was  then 
worth  four  or  five  times  its  present  price.  But 
the  most  absurd  part  of  this  scientific  soap-bubble 
is  contained  in  the  last  sentence  : — “  100  tons  in 
coking  is  capable  of  producing  on  an  average 
about  six  tons  of  this  salt”  (sulphate  of  ammonia). 
Now,  let  us  for  a  few  minutes  imagine  my  Lord 
Grey  desirous  (as  we  have  no  doubt  he  is)  of 
making  the  most  of  his  Broomhill  coal.  Passing 
his  eye  down  column  1  of  Table  6,  he  sees  at  a 
glance  that  100  tons  of  coal  will  produce  8.674 
tons  of  sulphate  of  ammonia,  worth  £13  per  ton. 
Making  a  little  allowance  for  loss,  he  says  to 
himself,  “Well,  call  it  8^  tons;  and  now  how 
much  sulphuric  acid  is  required?”  We  will 
suppose  him  practically  acquainted  with  Dr. 
Wollaston’s  scale,  and  that,  valuing  common 
“  chamber  acid  ”  at  three  farthings  per  cent.,  he 
has  arrived  at  the  following  conclusion : — 

£  s.  d. 

100  tons  of  coal,  at  3s.  4d.  per  ton  =  16  13  4 

6|  tons  of  sulphuric  acid,  as  above^  45  10  0 

62  3  4 

will  produce 


EXTRACT  FROM  TABLE  6,  SHOWING  THE  ACTUAL  DUTY  AND  THAT  WHICH  IS  THEORETICALLY 

POSSIBLE  OF  THE  COALS  EXAMINED. 


Name  or  Locality  of  Coal. 

Actual  Number 
of  lbs.  of  Water 
Converted 
into  Steam 
by  1  lb.  of 
Coal. 

Practical. 

Number  of  lbs. 

of  W  ater 
Converted  into 
Steam  by  the 
Coke  left  by 
the  Coal. 

Theoretical. 

Total  Number 
of  lbs.  of  W'ater 
Convertible 
into  Steam 
by  1  lb.  of 
the  Coal. 

Theoretical. 

Amount  of 
Ammouia 
Corresponding 
to  the  Nitrogen 
Contained  in 
the  Coal. 

Amount  of 
Sulphate  of 
Ammonia 
Corresponding 
to  tire  Nitrogen 
Contained  in 
the  Coal. 

Graigola . 

9.35 

11.301 

13.563 

0.497 

1.932 

Anthracite,  Jones  and  Co. . . 

9.46 

12.554 

14.593 

0.225 

0.990 

Old  Castle  Fiery  Vein . 

8.94 

10.601 

14,936 

1.590 

6.175 

Ward’s  Fiery  Vein . 

9.40 

14.614 

1.238 

4.808 

Binea  . 

9.94 

11.560 

15.093 

1.586 

6.741 

Llangenneck . 

8.86 

10.599 

14.260 

1.299 

5.044 

Pontrepoth  . 

8.72 

10.873 

14.838 

0.218 

0.848 

Pontrefellin  . 

6.36 

10.841 

13.787 

a  trace 

_ 

Powell’s  Duffryn . 

10.149 

11.134 

15.092 

1.76 

6.835 

Mynydd  Newydd . 

9.52 

9.831 

14.904 

1.808 

7.340 

Three  Quarter  Rock  Vein  . . 

8.84 

7.081 

13.106 

1.299 

5.044 

Cwm  Frood  Rock  Vein  .... 

8.70 

8.628 

14.788 

1.347 

5.232 

Cwm  Nanty  Gros . 

8.42 

8.243 

13.932 

1.919 

7.448 

Resolven  . 

9.53 

10.234 

13.971 

1.675 

6.505 

Pontypool . 

7.47 

8.144 

14.295 

1.639 

6.364 

Bedwas . 

9.79 

8.897 

14.841 

1.748 

6.788 

Ebbw  Vale . .  .... 

10.21 

10.441 

15.635 

2.622 

10.182 

Perth  Mawr  Rock  Vein .... 

7.53 

6.647 

12.811 

1.554 

6.033 

Coleshill . . . 

8.0 

6.468 

12.799 

1.785 

6.930 

Dalkeith  Jewel  Seam . 

7.08 

6.239 

12.313 

1.214 

0.471 

Dalkeith  Coronation  . 

7.71 

6.924 

12.772 

a  trace 

_ 

Wallsend  Elgin  . 

8.46 

6.560 

13.422 

1.712 

6.647 

Fordel  Splint . 

7.56 

6.560 

13.817 

1.372 

5.327 

Grangemouth . 

7.40 

7.292 

13.692 

1.639 

6.364 

Broomhill . 

7.30 

7.711 

14.863 

2.234 

8.674 

Park  End  Lydnev  . 

8.52 

6.567 

13.257 

1.477 

9.617 

Slievardagh  . 

9.85 

10.895 

12.482 

0.279 

1.084 
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£  s.  d. 

8^  tons  of  sulphate  of  ammonia,  worth.  110  10  0 
and  70  tons  of  coke,  at  8s.  6d.  per  ton  29  16  0 


140  5  0 

A  promising  speculation  truly,  if  his  lord- 
ship  could  only  economize  “  the  nitrogen  which 
invariably  escapes  in  the  form  of  ammonia.” 
But,  most  unfortunately,  the  nitrogen  does  not 
“  invariably  escape  in  the  form  of  ammonia,” 
for  in  practice  9-lOths  of  it  invariably  escape  in 
the  form  of  nitrogen,  as  any  experienced  gas- 
manufacturer  can  testify,  and  as  the  experiments 
quoted  in  the  report  abundantly  prove,  for  ac¬ 
cording  to  Mr.  F.  C.  Wrightson  (a  pupil  of 
Liebig),  who  (vide  Report,  page  6)  had  fitted 
“  himself  by  special  study  for  an  undertaking 
requiring  so  much  delicacy  of  manipulation,” — 
according,  then,  to  Mr.  Wrightson  (page  58), 
the  Binea  coal  and  the  Llangenneck  coal  gave 
by  actual  experiment  in  100  parts  0.08  of  am¬ 
monia,  or  .310  of  sulphate  of  ammonia.  Now, 
if  we  compare  this  with  Table  6  we  shall 
find  :  — 

might,  could,  (  ^  ]  really 

would,  or  1  ■  f  did 

should  pro-  \  (  p  r  o- 

«luce  ^  J  duce 

or  about  l-20th  of  the  quantity  theoretically  ob¬ 
tained  by  Sir  H.  DelaBeche  and  Dr.  Lyon  Play¬ 
fair  ;  yet  these  are  the  individuals  who  find  fault 
with  our  manufacturers,  and  pretend  to  improve 
our  processes.  With  quite  as  much  practical 
utility  might  these  gentlemen  have  detailed  to  us 
the  quantity  of  pure  diamond  which  the  coals  in 
question  would  produce,  if  we  knew  how ;  as  the 
amount  of  ammonia  which  they  might  give  off,  if 
they  would.  Of  the  analytical  part  of  the  re¬ 
port  we  will  say  little  more  than  that  it  is  in  per¬ 
fect  keeping  with  the  rest.  In  the  first  place, 
chloride  of  calcium  is  employed  to  remove  water 
and  ammonia  from  the  gas,  although  a  very  little 
practical  knowledge  of  gas  purification  would 
have  taught  the  operator  that,  when  water  and 
ammonia  are  absorbed  by  chloride  of  calcium, 
carbonic  acid  is  also  taken  up,  so  as  to  produce 
carbonate  of  lime  and  muriate  of  ammonia  ;  and 
as  this  carbonic  acid  must  have  been  regarded 
either  as  ammonia  or  water,  it  follows  that  the 
experimental  results  are  valueless.  The  substance 
which  ought  to  have  been  employed  to  absorb 
water  and  ammonia  under  the  circumstances  is 
the  fused  or  glacial  phosphoric  acid  ;  but  what 
real  value  can  we  attach  to  experiments  made 
upon  less  than  half  a  grain  of  coal,  in  which 
the  errors,  and  errors  there  are,  have  been 
multiplied  at  least  300,000  times  ?  For  ex¬ 
ample,  at  page  58,  we  find  “  Anthracite,  from 
T.  Aubrey  and  Co.”  The  quantity  of  this  coal 
taken  for  analysis  was  0.2763  of  a  grain,  or 
rather  more  than  ^  of  a  grain.  Now,  supposing 
it  had  even  equalled  5  of  a  grain,  then  to  bring 
this  to  a  pound  it  must  be  multiplied  21,000 
times,  and  to  raise  this  last  to  the  weight  of 
water  which  1  lb.  of  such  coal  could  theoreti¬ 
cally  evaporate,  as  represented  at  column  E  of 
Table  6,  this  21,000  must  be  multiplied  by  14.593; 
therefore,  if  any  error  occurred  in  the  analysis  of 
this  Anthracite  coal,  it  has  been  multqfiied  up¬ 
wards  of  306,453  times,  in  regard  to  the  quantity  of 
water  which  1  lb.  of  such  coal  can  evaporate,  as 
exhibited  in  column  E  of  Table  6.  The  idea,  how¬ 
ever,  of  weighing  the  1-lOOOOth  of  a  grain  is  per¬ 
fectly  new  to  us,  who  have  always  regarded  even 
the  1-lOOOth  as  something  too  nearly  approach¬ 
ing  the  imponderable.  These  remarks  apply 
equally  to  the  experiments  with  litharge  ;  no 
allowance  is  made  or  notice  taken  of  the  error 
arising  from  the  presence  of  iron  pyrites  in  the 
coal,  although  this  substance  would  reduce  more 
than  nine  times  its  weight  of  litliarge,  and  the 
error  thus  produced  has  been  multiplied  up¬ 
wards  of  90,000  times  in  column  F  of  Table  4 ; 
and  in  the  case  of  the  Anthracite  coal  above 
mentioned  this  error  has  been  increased  104,507 
times.  Nor  is  the  quantity  of  iron  pyrites  incon¬ 
siderable  in  many  of  these  coals,  for,  according 
to  Table  3,  the  following  contain  a  portion  of 


Binea  N 
coal  I 
LI  an-  > 
gen-  I 
neck  / 


0.310 

0.310 


sulphur  equivalent  to  bisulphuret  of  iron,  as 
under : — 


/  Of  iron  pyrites  for 
i  which  no  allow- 


•:  ance  has  been 
I  made  in  the  li- 
Vtharge  expts. 


Slievardagh . 12.67  p.  ct. 

Resolven  .  9.50  “ 

Bedwas  .  6.56  “ 

CwmNantyGros  5.64  ” 

To  pretend  to  attach  any  value  to  such  expe¬ 
riments,  or  to  the  conclusions  drawn  from  them, 
is  a  mere  fallacy,  and,  as  the  whole  of  the  theo¬ 
retical  part  is  based  upon  these  analyses,  with 
them  it  must  fall  to  the  ground  as  erroneous  and 
illusory.  Under  these  circumstances  it  becomes 
necessary  to  inquire  most  carefully  into  the 
large  and  practical  essays  made  for  the  purpose 
of  determining  the  quantity  of  water  evapo¬ 
rated  during  many  successive  hours  by  con¬ 
siderable  quantities  of  each  particular  coal.  With 
a  few  exceptions,  each  coal  was  burnt  for  eight 
hours,  and  the  experiment  repeated  three  times, 
the  quantity  of  coal  consumed  and  of  water  eva¬ 
porated  being  noted  in  each  instance,  and  an 
average  drawn  from  the  three  results  obtained 
by  each  coal.  If  carefully  conducted,  this  me¬ 
thod  ought  to  have  furnished  some  valuable 
information,  but  the  discrepancies  in  respect  to 
the  three  results  obtained  from  some  of  the 
coals  are  so  enormous  and  unaccountable  as  to 
render  the  whole  table  suspicious,  doubtful,  and 
therefore  valueless  ;  indeed,  the  differences  ob¬ 
servable  between  many  of  the  different  samples 
of  coal  are  much  less  than  the  experimental 
differences  given  by  one  and  the  same  coal,  and 
which  occasionally  amount  to  little  short  of 
twenty  per  cent.,  as  the  following  table  will 
show  : — 


Name  of  Coal. 

Extreme  Difference  in  Three 
Trials  as  to  the  Amount 
of  Water  evaporated 
by  each  respective  Coal. 

Duffrvn . 

2.3  per  cent. 

Old  Castle  . 

11. 

Ward’s . 

5.3  “ 

Binea  . 

14.7  “ 

Llangenneck  . 

16.  “ 

Mynydd  Newydd  .... 

4.9  “ 

Three  Quarter . 

1.4  “ 

Graigola . 

2.1  “ 

I.ydney . 

11.8  “ 

Pontrepoth . 

9.1  “ 

Cwm  Frood . 

1.3  “ 

Anthracite . 

5.6  “ 

Cwm  Nanty  Gros  .  . . 

4.8  “ 

Grangemouth . 

6.7  “ 

Broomhill . 

5.2  “ 

Resolven . 

18.9 

Pontypool . 

17.7 

Bedwas . 

13.4  “ 

Porth  Mawr . 

9.5  “ 

Ebbw  Vale  . 

15.7  “ 

Fordel  Splint . 

14.5  “ 

Coleshill . 

11.5  “ 

Wallsend  Elgin . 

7.3  “ 

The  idea  of  forming  a  table  from  experiments 
producing  such  discordant  results  is  altogether- 
preposterous,  yet,  turn  in  what  direction  we  may, 
the  same  evidence  of  blundering  and  incapacity 
presents  itself.  In  the  first  place,  the  selection 
of  the  coals  was  bad  and  unfair  in  the  extreme, 
and  no  way  calculated  to  answer  the  prac¬ 
tical  end  in  view ;  secondly,  the  proxi¬ 
mate  analyses  are  worthless,  from  the  em¬ 
ployment  of  chloride  of  calcium  to  a  pur¬ 
pose  for  Avhich  it  is  not  adapted  ;  thirdly,  the 
ultimate  analyses  are  made  in  quantities  too 
small  to  entitle  them  to  any  confidence  when 
their  results  are  raised  to  practical  purposes  ; 
fourthly,  the  litharge  experiments  are  erroneous  ; 
and  fifthly,  the  practical  essays  by  means  of  the 
Admiralty  boiler  are  so  completely  at  variance 
amongst  themselves  as  to  defy  all  arrangement 
or  computation. 

The  entire  report  is,  in  fact,  a  disgrace  to  the 
age  and  country  we  live  in,  and  carries  with  it 
all  the  internal  evidenceof  a  job. 

As  it  is  possible,  however,  that  the  Admiralty 
may  really  be  serious  in  its  desire  to  ascertain 
the  real  value  of  steam-coal,  we  will  venture  to 


throw  out  a  few  hints,  in  order  that  that  august 
body  of  well-paid  functionaries  may  look  before 
they  leap  into  a  subject  so  intimately  coimected 
with  our  national  interests. 

In  working  a  seam  of  coal,  experience  has 
shown  that  the  quality  of  the  coal  is  not  uniform, 
and  that  a  coal  may  be  improving  or  deteriora¬ 
ting  as  the  workings  are  carried  on,  in  one  or 
another  direction.  From  this  it  follows  that  any 
particular  coal  examined,  say  in  1846,  is  by  no 
means  to  be  regarded  as  possessing  the  same 
value  in  1848,  since  this  may  have  changed 
considerably,  if  the  working  of  the  coal  has 
been  carried  on  to  any  great  extent ;  and  it 
is  the  determination  of  this  very  fact  which 
constitutes  the  real  source  of  utility  to  be  derived 
from  a  Government  investigation.  The  proximate 
value  of  a  coal  is  soon  determined  by  actual  ex¬ 
periment,  from  the  amount  of  work  done,  and  a 
market  value  is  given  in  accordance  with  these 
rough  results  ;  but,  when  once  that  value  has 
become  fixed,  there  it  remains  for  many  years, 
whether  the  coal  continues  uniform  or  not,  and 
it  is  only  slowly  and  by  degrees  that  the  change 
becomes  apparent.  An  establishment  for  de¬ 
termining  matters  of  this  kind  is,  therefore,  much 
needed,  but,  to  be  useful,  it  must  obviously  be 
permanent.  Again,  as  the  transmission  of  heat 
from  one  body  to  another  is  proportional  to  the 
difference  of  temperature  between  the  bodies 
themselves,  it  is  clear  that  the  water  operated  on 
should  have  one  uniform  temperature  in  all  the 
experiments,  and  there  are  many  reasons  why 
this  should  be  the  boiling-point.  The  quantity 
of  water  evaporated  should  not  be  inferred  from 
the  quantity  which  has  escaped  from  a  boiler 
during  an  experiment ;  independent  of  the  pos¬ 
sibility  of  leakage,  much  water  is  occasionally 
carried  off  mechanically  by  the  steam,  hence  the 
origin  of  “priming.”  The  most  unobjectionable 
method  would  be  to  distil  the  w-ater  and  after¬ 
wards  measure  it,  the  still-head  being  provided 
with  a  return-pipe,  as  is  usual,  for  the  fluid  me¬ 
chanically  projected.  The  ordinarj^  modes  of 
favouring  the  transmission  of  heat  from  the  fur¬ 
nace  to  the  boiler,  and  of  preventing  its  escape 
in  any  other  direction  than  into  the  refrigeratory, 
should  be  had  recourse  to.  A  chemist  is  of  no 
use  for  such  investigations ;  if  any  chemical 
question  should  arise  out  of  the  experiments,  it 
w'ould  be  better  to  consult  some  one  of  es¬ 
tablished  reputation.  The  stoker  should  be  in¬ 
telligent,  and  practically  acquainted  with  the 
different  modes  of  firing  necessary  for  anthracitic, 
open-burning,  and  bituminous  or  caking  coal ; 
for  whilst  the  first  of  these  will  take,  nay  re¬ 
quires,  eighteen  or  twenty  inches  of  fuel  on  the 
bars,  the  last  will  not  bear  more  than  four  or  six, 
without  an  enormous  loss  of  heating-power.  To 
this  cause  must  be  ascribed  much  of  the  dis¬ 
crepancy  apparent  in  the  experimental  results 
obtained  by  the  Admiralty  boiler. 


PHARMACEUTICAL  SOCIETY. 


Nov.  7.— Mr.  Morson  in  the  chair. 

A  paper  by  Mr.  Allchin  was  read  on  the  sup¬ 
posed  antidotal  action  of  meconic  acid  in  cases 
of  poisoning  by  corrosive  sublimate. 

Dr.  Christison,  in  his  “  Treatise  on  Poisons,’ 
4th  edition,  states  that  meconic  acid  is  probably 
a  good  antidote  to  the  action  of  corrosive  subli¬ 
mate.  This  statement  appears  partly  to  arise 
from  observation  of  the  counteracting  effects  of 
opium  in  such  cases,  and  partly  from  the  supposed 
tendency  of  meconic  acid  to  form  insoluble  salts 
with  metallic  oxides.  Being  unable  to  find 
direct  evidence  upon  this  important  question, 
the  author  undertook  several  experiments,  as 
follows.  The  results  he  considers  imperfect, 
but  their  distinct  tendency  is  to  show  that 
reliance  on  meconic  acid  as  an  antidote  in  these 
cases  of  poisoning  is  misplaced  :  — 

1.  Six  grains  of  corrosive  sublimate  dissolved  in 
half  an  ounce  of  water  w-ere  given  to  a  full-sized 
guinea  pig.  The  animal  immediately  exhibited 
signs  of  great  uneasiness,  and  vomited  a  greenish 
matter.  Eight  minutes  afterw-ards  fifteen  grains  of 
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meconic  acid  dissolved  in  water  were  given,  and 
produced  no  effect.  The  dose  was  repeated  five 
minutes  after ;  but  the  animal  died  in  tvventy 
minutes  from  the  administration  of  the  poison. 

2.  To  a  smaller  guinea  pig  four  grains  of 
corrosive  sublimate  Avere  given,  dissolved  as  in 
the  foregoing  case,  and  in  ten  minutes  twenty 
grains  of  meconic  acid  were  given.  The  animal 
sank  rapidly,  the  meconic  acid  producing  no 
effect. 

3.  Ten  grains  of  meconate  of  mercury  were 
given  to  a  full-grown  rabbit.  The  animal  Avas 
seized  Avith  violent  conA’ulsions  in  its  limbs,  and 
Avas  greatly  purged.  It  refused  food,  Avas  insen¬ 
sible,  and  died  in  fifty-six  liours. 

These  experiments,  Avhich  are  not  so  satisfac¬ 
tory  as  might  be  Avished,  leave  little  doubt  that 
the  poison  continues  to  exert  a  powerful  influ¬ 
ence,  notwithstanding  the  early  administration 
of  the  supposed  antidote,  and  that,  even  should 
the  corrosive  sublimate  be  converted  into  meco¬ 
nate  of  mercury  before  death,  the  latter  salt  is  a 
potent  poison. 

Insoluble  meconates  are  A^ery  slowly  precipi¬ 
tated,  as  the  three  preceding  experiments  show. 

The  question  remains,  to  Avhat  are  the  counter¬ 
acting  effects  of  ojjium  in  poisoning  by  corrosive 
sublimate  due?  The  author  dissolved  thirty 
grains  of  opium  in  proof  spirit,  and  added  three 
grains  of  bichloride  of  mercury.  Copious  jjreci- 
pitation  took  place,  but  at  the  expiration  of  six 
hours  the  presence  of  the  metal  was  readily  dis¬ 
coverable  by  the  proper  tests.  He  concludes 
that  neither  meconic  acid  nor  the  soluble  meco¬ 
nates  can  be  relied  on,  and  that  the  efficacy  of 
opium  is  due  partly  to  the  colouring  matter, 
gum,  &c.,  and  partly  to  its  general  tendency  to 
modify  the  symptoms  and  alleviate  suffering. 

Mr.  Deane  read  a  paper  supplementary  to  Dr. 
Pereira’s  paper  on  the  magnesias  of  commerce. 
The  author  gives  the  details  of  many  experiments 
of  little  general  interest,  a  selection  from  Avhich 
will  probably  appear  in  a  future  number.  He 
observes  that  the  processes  given  by  different 
AVriters  for  the  preparation  of  dense  carbonate  of 
magnesia  are  not  followed  by  the  same  results. 
Dr.  Christison,  on  the  authority  of  Bucholz, 
gives  a  process  for  its  preparation  in  which  con¬ 
siderable  excess  of  alkali  is  present.  He  directs 
to  mix  boiling  solutions  of  four  parts  of  sulphate 
of  magnesia  in  twenty-four  of  Avater,  and  four 
parts  and  three  quarters  of  carbonate  of  soda  in 
fourteen  of  Avater,  and  boil  for  some  minutes. 
But  the  carbonate  resulting  from  this  process 
consists  of  larger  granules  than  those  of  the  ordi¬ 
nary  dense  magnesia,  and  on  this  account  Mr. 
Deane  prefers  the  formula  of  the  Pharmacopoeia 
Londinensis. 

Mr.  Fordred  Avished  to  be  informed  how  the 
heavy  calcined  magnesia,  of  which  no  mention 
had  been  made  either  in  Dr.  Pereira  or  Mr. 
Deane’s  paper,  Avas  prepared.  Mr.  Phillips  had 
some  time  ago  shown  that  the  heavy  carbonate 
became  light  by  calcination. 

Mr.  Bed  wood,  Mr.  Moison,  and  Mr.  Deane 
considered  it  as  generally  understood  that  the 
heavy  calcined  was  always  prepared  from  the 
heavy  carbonate,  and  did  not  appear  prepared  to 
hear  of  any  difficulty  in  the  process  of  conver¬ 
sion.  A  practical  gentleman  present  said  that 
he  Avas  in  the  habit  of  preparing  great  quantities, 
and  that  by  continued  exposure  to  heat  the  heavy 
carbonate  might  become  calcined  without  that 
loss  of  density  to  which  Mr.  Fordred  had  alluded. 

Mr.  Jacob  Bell  read  a  paper  on  the  prepara¬ 
tion  of  the  essential  oil  of  lavender,  the  object 
of  which  was  to  show  that  distillation  from 
floAvers  only  is  not  necessarily  a  more  expensive 
jrrocess  than  that  of  distillation  from  flowers  and 
stalks  imperfectly  separated.  In  distilling  es¬ 
sential  oil  of  lavender  upon  a  large  scale  a  con¬ 
siderable  proportion  of  stalk  is  throAvn  into  the 
still  Avith  the  flowers.  The  quality  of  the  oil  as 
it  is  found  in  the  shops  varies  much,  on  account 
of  admixture  Avith  foreign  oil  ;  but  even  the 
genuine  oil  differs  greatly  in  quality,  according 
to  the  circumstances  under  which  it  is  prepared. 
The  object  of  the  author’s  experiments  was  to 
ascertain  to  what  extent  the  proportion  of  stalk 


permitted  to  undergo  distillation  with  the 
floAvers  influences  the  result.  The  floAvnets 
were  carefully  stripped  off  from  the  stalk,  and 
alone  found  their  Avay  into  the  still.  Distilla¬ 
tion  Avas  conducted  in  the  usual  way  by  steam. 
Thirty  gallons  of  water  were  used  for  every  cAVt. 
of  floAvers. 

In  the  first  seven  experiments  99  lbs.  of  flowers 
yielded  1  lb.  7  oz.  of  oil,  at  a  cost  of  64s.  per  lb. 
In  the  remainder  the  resulting  (the  quantity  of 
flowers  used  and  of  oil  yielded  was  not  given) 
cost  was  for  thirteen  experiments  respectively  as 
follows 64,  53,  61,  70,  53,  53,  58,  63,  61,  57,  32, 
and  31  shillings  per  lb.  The  striking  want  of 
uniformity  observable  in  the  above  sums  is  ac¬ 
counted  for  by  the  variations  in  the  scale  on 
which  the  operations  were  conducted,  and  the 
consequently  unequal  economy  Avhich  was  prac¬ 
ticable.  The  price  of  flowers  separated  from  the 
stalks  was  from  9d.  to  lid.  per  lb.  In  the  two 
last  experiments  the  lavender  was  obtained  in 
bundles,  and  two  boys  Avere  two  days  picking  it, 
so  that  the  cost  of  their  labour  must  be  added  to 
the  result;  but  even  with  that  addition  the  au¬ 
thor  contends  that  a  saving  is  effected.  The 
dealers  Avill  not  supply  the  lavender  picked 
Avithout  making  an  extraA'agant  addition  to  the 
price,  as  it  is  a  deviation  from  their  routine  ;  but 
it  is  thought  that  a  little  pressure  on  the  part  of 
consumers  alive  to  the  economy  of  operating 
only  on  the  floAvers  will  induce  an  alteration  in 
that  system,  and  that  the  price  of  flowers  free  from 
stalks  will  be  in  proportion  to  the  present  cost. 
The  smell  of  the  oil  is  not  near  so  rank  as  that 
obtained  partly  from  stalks.  The  experience  of 
the  author,  who  has  tried  this  method  for  three 
years,  decidedly  inclines  him  to  continue  it,  on 
account  cf  the  improvement  in  the  quality  of 
the  product  and  of  its  economy,  regard  being 
had  to  the  former  condition. 

Mr.  Waugh  observed  that,  according  to  Mr. 
Bell’s  account,  the  flowers  must  have  gone  into 
the  still  two  days  later  than  they  need  otherwise 
have  done.  He  thought  it  questionable  Avhether 
that  was  not  a  sufficient  disadvantage  to  counter¬ 
vail  the  benefits  insisted  on  by  that  gentleman. 
His  advice  Avas,  get  the  lavender  into  the  still  as 
quickly  as  possible. 

Mr.  Bell  knew  a  gentleman  Avho  systematically 
distils  Avith  the  dry  flowers,  and  who  states  that 
the  oil  he  gains  from  them  is  less  in  quantity, 
but  of  a  better  quality,  than  that  from  the  fresh 
flow  rets. 

Mr.  Morson  introduced  the  subject  of  the  im¬ 
purities  of  chloroform,  standing  over  from  the 
last  meeting.  He  had  availed  himself  recently 
of  an  ofiportunity  to  call  attention  of  the  mem¬ 
bers  of  the  profession  to  the  changes,  which 
chloroform  undergoes,  under  certain  circum¬ 
stances  of  exposure,  which  unfits  it  for  exhibi¬ 
tion  as  an  ansesthetic.  The  body  in  some  cases 
becomes  acid,  and  gives  off  hydrochloric  acid ; 
and,  in  fact,  becomes  entirely  changed  in  its 
most  important  properties.  He  had  suggested, 
as  a  means  of  detecting  this  change,  to  try 
it  Avith  litmus  paper,  and  that  when  it  Avas  found 
acid  it  should  not  be  used.  In  that  paper  he  had 
used  the  Avord  pure  chloroform,  and  that  expres¬ 
sion  had  induced  some  friends  at  Edinburgh  to 
remark  on  the  expression,  and  to  consider  that  he 
had  not  operated  on  pure  chloroform,  because 
they  had  not  found  the  article  as  made  in 
Edinburgh  liable  to  decomposition  like  that 
made  in  London.  These  were  the  observations 
of  Dr.  Christison  and  Dr.  Simpson.  He  (Mr. 
M.)  had  also  seen  a  letter  from  Dr.  Christison  to 
a  friend,  in  which  it  was  stated  that  Mr.  Mor- 
son’s  statenrent  about  the  spontaneous  develop¬ 
ment  of  muriatic  acid  in  pure  chloroform  in 
certain  cases,  together  with  the  remark  of  Dr. 
Periera,  that  he  had  a  suspicion  that  such  changes 
took  place,  had  led  the  writer  to  investigate  the 
question.  'There  must  have  been  some  mistake, 
or  the  article  must  have  been  a  different  one.  A 
few  days  after,  seeing  Dr.  Pereira’s  letter.  Dr. 
Christison  examined  some  chloroform  procured 
from  a  highly-respectable  source,  and  found  a 
portion,  amounting  to  not  more  than  half  an 
ounce,  at  the  bottom  of  a  ten-ounce  bottle,  Avhich 


had  been  exposed,  so  free  frotn  acid  as  not  to 
haAm  any  effect  Avhatever  upon  litmus  paper. 
Since  then  he  had  examined  another  portion 
from  a  different  source,  and  found  it  also  free- 
from  acid,  although  it  had  been  much  exposed. 
The  density  of  both  specimens  was  14.96,  and 
both  had  been  prepared  Avith  the  greatest  care. 
As  the  writer  had  never  seen  good  chloroform 
made  by  others  Avhich  did  not  correspond  with 
this,  he  concludes  that  the  article  thus  manufac¬ 
tured  is  pure.  He  states  that  he  found  in  a 
London  specimen  so  much  acid  as  irritated  his 
nostrils  very  considerably,  and  made  him  cough. 
He  found  that  the  same  was  true  of  many  other 
specimens,  Avhich  Avere  thereby  rendered  quite 
unfit  for  use.  Dr.  Simpson  has  recently  pub¬ 
lished  in  the  monthly  journal  this  fact,  and  in  a 
note  attached  to  it  gives  the  process  of  one  of  the 
most  respectable  houses  in  Edinburgh. 

Four  pounds  of  chloride  of  lime  and  tAvelve 
pounds  of  water  are  first  well  mixed  together, 
and  then  twelve  ounces  of  spirit  are  added.  Heat 
is  then  applied  to  the  still  (which  ought  not  to  be 
more  than  a  third  full)  ;  but  as  soon  as  the 
upper  part  of  the  still  becomes  warm  the  heat  is 
withdrawn,  and  the  action  is  allowed  to  go  on  of 
itself.  In  a  short  time  the  distillation  com¬ 
mences,  and  Avdienever  it  is  observed  to  go  on 
sloAvly  the  heat  is  again  applied.  The  fluid 
which  passes  over  separates  into  two  layers,  the 
lower  of  Avhich  is  chloroform.  This,  after  having 
been  separated  from  the  weak  spirit  forming  the 
upper  layer,  is  mixed  Avith  half  its  volume  of 
strong  sulphuric  acid,  added  gradually.  The 
mixture,  when  cool,  is  poured  into  a  leaden 
retort,  and  distilled  from  as  much  carbonate  of 
baryta  by  weight  as  there  is  of  sulphuric  acid  by 
measure.  The  product  should  be  alloAved  to 
stand  over  quicklime  for  a  day  or  two,  and  re¬ 
peatedly  shaken,  and  then  redistilled  from  the 
lime.  The  sp.  gr.  is  generally  14  96  or  14.97. 
This  is  the  process  of  Messrs.  Duncan  and  Flock- 
hart.  “NoAV,”said  Mr.  Morson,  “I  have  examined 
many  specimens  of  chloroform  made  in  England 
and  in  Scotland.  I  sent  to  the  best  makers  in 
Edinburgh  and  in  this  country,  and  I  am  by  no 
means  sure  that  I  have  actually  had  in  my  pos¬ 
session  a  chemically  pure  specimen.  They  all 
differ  both  in  purity  and  in  the  facility  with 
which  they  undergo  decomposition.  Some  of 
them  undergo  change  in  the  course  of  a  few  days 
Avhen  exposed  to  air  by  the  repeated  opening  of 
the  bottle  containing  the  liquid,  and  Avhen  ex¬ 
posed  to  the  light  of  the  sun  directly  falling  on 
it.  In  respect  to  this  latter  influence,  my  ex¬ 
periments  have  not  been  much  favoured  the  last 
few  days.  Some  of  the  Scotch  specimens  have 
decomposed,  and  some  of  the  London  ones, 
although  not  Avholly  free  from  change,  are  fit  for 
medical  use.  Some  of  this  Scotch  chloroform  I 
have  found  will  keep  on  the  shelf  of  a  common 
room  for  months  ;  but  when  exposed  to  the  sun 
in  a  shop-Avindow  it  will  decompose. 

“  'fhe  process  just  given,  as  followed  in  Edin¬ 
burgh,  is  that  of  Dumas,  as  far  as  regards  the 
formation  of  rough  chloroform.  There  is  another 
followed  by  Soubeiran,  A\'ho,  in  1831,  first  dis¬ 
covered  chloroform. 

“  None  of  the  authors  Avho  have  Avritten  on  the 
subject  state  Avhat  the  sulphuric  acid  does  for  the 
chloroform,  or  Avhat  it  removes  from  it.  Yet  it 
is  evident  that  the  nature  of  the  substance  should 
be  ascertained,  so  that  we  may  know  the  cause 
of  decomposition  taking  place.  'Take  rough 
chloroform,  mix  with  oil  of  vitriol,  the  latter  be¬ 
comes  of  a  blackish-brown  colour.  But,  although 
you  prepare  several  specimens  of  chloroform  from 
the  same  materials  in  the  same  proportions,  yet 
one  sample  does  not  blacken  in  the  same  degree 
as  another.  This  must  strike  you  with  the  con¬ 
viction  that  there  is  a  something  in  the  rough 
chloroform  Avhich  has  not  yet  been  considered, 
and  in  which  probably  is  to  be  sought  the  solu¬ 
tion  of  much  that  noAV  embarrasses  us. 

“  In  the  purification  of  chloroform  I  do  not 
follow  the  Scotch  process  of  distilling  the  oil  of 
vitriol  from  carbonate  of  baryta.  I  always  take 
the  oil  and  wash  it  previous  to  rectification. 
There  is  a  something,  it  is  clear,  removed  by  the 
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oil  of  vitriol  froirf'  chloroform  which  does  not  be¬ 
long  to  it,  but  what  that  is  is  by  no  means  clear ; 
and  what  is  the  body  which  undergoes  this  de¬ 
composition  is  not  ascertained.  The  matter 
which  blackens  the  sulphuric  acid  can  be  got  rid 
of  by  simple  rectification.  If  you  examine  what 
remains,  after  this  process,  at  the  bottom  of  the 
retort,  you  will  find  that  it  has  a  most  intense 
blackening  influence. 

“  I  have  had  chloroform  which  has  not  under¬ 
gone  this  process  which  is  quite  suitable  for 
medicinal  purposes,  and,  on  the  other  hand,  I 
have  some  Avhich  has  been  submitted  to  it  w'hich 
has  undergone  change.  Alcohol,  chloruretted 
lime,  and  water  give  rise  to  a  number  of  bodies  ; 
and  authors  will  tell  you  that  if  the  lime  be  per¬ 
fectly  saturated  with  chlorine  you  do  not  get 
chloroform  at  all.  The  probabilities  are,  that 
you  get  one  of  this  numerous  class  of  bodies 
whose  character  has  never  yet  been  explained, 
but  to  which  the  name  of  heavy  muriatic  ether 
has  been  given.  Dumas  alludes  to  these  under 
the  title  of  chloral,  an  oily  product  resulting  from 
the  action  of  chlorine  on  alcohol.  In  this  institu¬ 
tion,  whilst  endeavouring  to  make  chloral,  they 
made  something  else,  the  alcohol  not  being  free 
from  water,  or  the  chlorine  not  being  sufficiently 
dry.  I  am  inclined  to  think  that  w’hen  we  mix 
together  chloride  of  lime,  alcohol,  and  water, 
where  a  sufficient  excess  of  lime  is  not  present, 
and  the  manipulation  is  not  nicely  timed,  a 
quantity  of  this  body  is  formed  at  the  same  time 
with  chloroform,  and  passes  over  with  it,  and  is 
not  separated  from  it  by  the  ordinary  process  of 
rectification,  and,  though  the  acid  is  neutralized, 
still,  after  a  time,  this  substance  undergoes  de¬ 
composition.  I  think  it  is  to  this  article  that  we 
must  look  as  the  source  of  the  difficulty  under 
which  we  labour,  I  am  not  prepared  to  tell  you 
that  all  this  is  founded  on  such  exact  expe¬ 
riments  as  will  warrant  you  in  accepting  it  on 
my  word.  Many  causes  have  prevented  my 
giving  my  attention  to  it  as  I  should  have  wished, 
and  I  hope  some  of  our  members  will  take  it  up. 
One  point  calls  for  notice.  Drs.  Simpson  and 
Christison  give  the  sp.  gr.  of  chloroform  14.95, 
According  to  English  and  other  authorities  the 
numbers  are  14.80, — a  wide  difiference  indeed.” 


ABSTRACTS  FROM  FOREIGN  JOURNALS. 

AN  INQUIRY  INTO  SUBSTANCES  EJECTED  BY 
HECLA  DURING  ERUPTION. 

[From  the  Annalen  der  Chemie  und  Physik.] 

It  is  a  matter  of  surprise  that  the  lovers  of 
chemistry  have  until  now  paid  so  little  attention 
to  the  lavas  ejected  by  volcanos  at  present  in  ac¬ 
tivity.  With  the  exceptionofafewstrayanalysesof 
the  lava  of  Vesuvius  and  Etna,  we  do  not  possess 
any  further  researches  into  this  most  interesting 
subject ;  and  more  especially  are  we  in  want  of  a 
series  of  chronicled  results  of  comparisons  be¬ 
tween  the  ejecta  of  the  same  volcano  at  different 
periods,  in  order  to  determine  whether  there 
takes  place  in  successive  eruptions  a  constant 
increase  or  decrease  of  single  components  of  the 
ejecta,  whether  the  latter  have  essentially  the 
same  ingredients,  and  whether  there  does  not 
exist  some  connection  or  relation  between  them. 

With  this  view  Dr.  Genth,  of  Marburg,  under¬ 
took  a  series  of  investigations  on  the  matters 
ejected  from  Hecla  at  various  periods,  and  with 
the  following  result ;  — 

1.  That  the  different  kinds  of  lava  ejected  by 
Hecla  differ  essentially  from  the  lava  of  Vesu- 
7ius  and  that  of  Etna,  and  most  basalts  and  pho- 
nolites,  by  their  not  containing  any  component 

art  that  is  soluble  or  becoming  gelatinous  in 
ydrochloric  acid,  but,  with  the  exception  of 
traces  of  magnc  tic  iron,  which  may  be  extracted 
by  hydrochloric  acid,  are  insoluble  in  this  acid  ; 

2.  That  all  lavas  possess  a  single  essential 
component  j  art  which  forms  their  fundamental 
substance,  and  that  this  principle  component  was 
the  same  composition  as  the  wichtisite  ;  and 

3.  That,  if  the  component  parts  are  not  found 
in  the  same  proportion  as  in  the  wichtisite,  there 
may  be  separated  in  and  around  them  other  mi¬ 


nerals,  as  the  thjorsanit  crysalite  ?  orthaklas, 
magnetic  iron,  &c.,  which  then,  according  to 
their  different  quantities,  determine  the  difference 
of  the  analysis. 

In  order  to  show  what  differences  there  exist 
between  the  single  components  of  the  different 
species  of  lava,  he  made  out  the  following  table, 
in  which  he  assumed  every  component  of  the 
lava  of  Hfils*  as  unity,  so  as  to  compare  the 
others  with  them  :  — 


Tbjors&. 

Hals. 

Efrah- 

vulshraun. 

Lava 

of 

1845. 

Ashes 

of 

1845. 

si 

0.88 

1 

= 

55.92 

1.07 

1.01 

1.02 

Al 

1.12 

1 

= 

15.08 

1.10 

0.99 

0.94 

Fe 

0.79 

1 

= 

15.18 

0.75 

0.92 

0.88 

Mg 

1.79 

1 

= 

4.21 

0.57 

0.97 

0.96 

Ca 

1.99 

1 

= 

6.54 

0.85 

0.98 

0.95 

Na 

0.49 

1 

2.51 

1.43 

1.37 

0.94 

k 

0.02 

1 

= 

0.95 

1.56 

1.12 

2.81 

R 

1.26 

1 

=3 

7.730 

0.81 

0.99 

0.98 

In  the  subsequent  table  he  assumed  the  oxygen 
of  the  silicic  acid  of  the  different  species  of  lava 
to  be  equal,  in  order  to  make  a  comparison  of 
their  composition : — 


CONTENTS  OF  OXYGEN. 

Of  the  silicic  acid.  Alumina.  Of  the  bases  R. 


Thjorsa 

=  10 

3.01 

3.33 

HMs 

=  10 

2.38 

2.61 

Efrahvulshraun 

=  10 

2.44 

1.97 

Lava  of  1845 

=  10 

2.32 

2.54 

Ashes  of  1845 

=  10 

2.20 

2.50 

NEW  METHOD  OF  ETCHING  ON  COPPER  AND 
STEEL.  BY  DR,  SCHWARZ,  OF  MERSEBURG,  AND 
DR.  R.  EAHME,  OF  DRESDEN. 

The  method  of  etching  on  copper  and  steel,  as 
practised  till  now,  based  itself  on  the  use  of  the 
nitric  acid,  more  or  less  diluted.  The  develop¬ 
ment  of  azote,  which  necessarily  takes  place 
during  this  process,  has  many  disadvantages. 
The  gas  vesicles  adhering  to  the  metal,  and  pro¬ 
tecting  certain  portions  of  it  against  the  influence 
of  the  acid,  render  it  necessary  to  attend  to  them 
constantly,  and  to  remove  them  by  means  of  a 
camel-hairbrush,  in  order  to  prevent  the  etching 
from  becoming  unequal.  The  etching  fluid  has 
also  a  certain  tendency  (till  now  unexplained) 
of  penetrating  less  deeply  and  corroding  more 
the  margins,  so  as  to  make  it  a  difficult  matter  for 
the  etching  to  become  sufficiently  deep  whenever 
it  is  w'anted  to  be  particularly  fine.  Moreover, 
the  large  quantity  of  nitrous  acid  developed 
during  the  process  became  very  injurious  to  the 
chest  of  the  operator.  It  was,  therefore,  a 
very  desirable  object  to  discover  etching  fluids 
which  would  render  the  formation  of  vesicles 
impossible. 

The  simplest  mode  of  obtaining  this  appeared 
to  be  to  apply  haloids,  which  enter  into  direct 
affinity  with  the  metals. 

Experiments  on  a  small  scale  gave  the  most 
satisfactory  results,  and  the  inventors,  therefore, 
submit  this  method  to  further  inquiry. 

a.  ETCHING  FLUID  FOR  COPPER. 

Take  ten  parts  of  fuming  hydrochloric  acid  of 
commerce  (containing  forty  per  cent,  of  dry  hy¬ 
drochloric  acid),  and  dilute  them  with  seventy 
parts  of  water,  and  add  thereto  a  boiling  solution 
of  two  parts  of  chloride  of  potassium  in  twenty 
parts  of  water.  A  solution  is  thus  obtained 
which  contains  a  large  quantity  of  W'hat  is  called 
disposable  chlorine.  It  may  then  be  diluted 
with  100  or  200  parts  of  water,  to  etch  there¬ 
with  the  more  sujicrficial  portions ;  and  by  al¬ 
lowing  the  same  a  longer  time  to  act,  or  by 
adding  a  stronger  fluid,  tlie  deeper  tones  are 
produced.  The  slight  smell  of  chlorine  is  not 
so  unpleasant  as  the  vapours  of  nitrous  acid. 

*  A  lava-6tream  of  Hecla. 


h.  ETCHING  FLUID  FOR  STEEL. 

Take  two  parts  of  iodine  and  five  parts  of 
iodide  of  potassium,  dissolve  both  in  forty  parts 
of  water,  by  which  the  strongest  fluid  is  ob¬ 
tained.  This  solution  may  again  be  diluted  by 
forty  parts  of  water  to  draw  the  finest  lines.  By 
waiting  some  time,  or  applying  stronger  fluid, 
deeper  tones  will  be  produced.  The  lines  thus 
effected  are  very  deep,  and  exceedingly  sharp  ; 
the  margins  run  quite  straight,  and  even  the 
finest  lines  drawn  close  to  each  other  by  a  ruler 
do  not  flow  together.  The  temperature  is  of 
little  importance  if  it  be  of  an  ordinary  degree, 
and,  as  the  effect  is  slowly  produced,  hurry  is  un¬ 
necessary. 

The  fluid  used  once  should  not  be  thrown 
away,  on  account  of  the  iodine  being  an  expen¬ 
sive  article,  but  a  little  carbonate  of  potash 
should  be  added,  and  the  filtered  fluid  again 
made  useful  bj’’  the  addition  of  some  chlorine- 
water. 

Should  artists  experience  any  difficulty  in 
adopting  this  process,  the  discoverers  are  quite 
ready  to  give  every  desirable  information. 


REVIEWS. 


The  Sugar- Planter' s  Manual.  By  Dr.  Evans.* 
The  Practical  Sugar- Planter,  By  Leonard 

WRAY.f 

Few,  very  few,  there  are  at  this  time,  we  will 
venture  to  predict,  of  the  imaginative  class  who 
would  do  such  violence  to  realities  as  to  embody 
in  either  poem,  drama,  or  novel  the  character 
of  a  rich  West  Indian  uncle  returning  after  years 
of  profitable  absence  to  shower  down  his  wealth 
upon  spendthrift  nephews,  poor  cousins,  or 
marriageable  nieces.  In  Sheridan’s  time  the 
conceit  might  pass ;  the  thing  might  not  have 
been  of  too  frequent  occurrence ;  but  it  could 
have  happened  without  provoking  a  nine  days’ 
stare.  Times  have  changed  since  then,  and 
men  and  circumstances  have  changed  too.  The 
burning  eloquence  of  Wilberforce  achieved  the 
abolition  of  human  traffic  ;  the  sturdy  argumen¬ 
tation  of  Buxton  and  his  colleagues  at  length 
accomplished  the  rest.  The  flagellating  over¬ 
seer’s  post  became  extinct ;  whips  fell  to  a  re¬ 
markably  low  premium  ;  negroes  began  to  shade 
their  faces  from  the  sun  by  umbrellas,  and  to 
ride  each  morning  to  their  work  on  mules  ;  and 
last,  though  by  no  means  least,  in  the  first  con¬ 
catenation  of  circumstances.  West  Indian  pro¬ 
prietors  began  to  be  ruined.  This  maybe  called 
the  conclusion  of  the  first  act. 

Now  commenced  a  new  state  of  things.  The 
real  West  India  proprietors,  that  is  to  say,  those 
whose  estates  were  unmortgaged,  and  were 
virtually  as  well  as  nominally  in  their  own 
power — men  who  had  prudently  not  spent  their 
portion  of  the  twenty  millions  compensation 
money — began  to  feel  a  laudable  desire  of  im¬ 
proving  the  agriculture  of  their  estates  and  the 
manufacture  of  their  staple.  Vague  notions  of 
the  perfection  of  European  science  had  come 
wafted  to  their  ears— shoals  of  European  sugar- 
boilers,  and  needy  adventurers,  inundated  the 
islands.  Schemes  were  tried  that  might  have 
been  pronounced  d  priori  impracticable ;  strained 
comparisons  were  instituted  between  refinery 
and  colonial  operations  ;  and  appliances  only 
suitable  to  the  one  were  rashly  transferred  to  the 
latter ;  liquor-pumps,  steam-engines,  boiling-pans 
of  all  constructions,  mills  of  all  forms,  shapes, 
and  sizes,  were  liberally  provided ;  but  all  in 
vain.  The  sugar-cane  juice  unfortunately  turned 
sour  whilst  the  new-fangled  operations  were 
going  on.  Science  so  called  now  began  to  fall 

•  The  Sugar-Planter’s  Manual,  being  a  Treatise  on  the 
Art  of  obtaining  Sugar  from  the  Sugar-cane.  By  W.  J. 
Evans,  M.D. 

t  The  Practical  Sugar-Planter;  a  Complete  Account  of 
the  Cultivation  and  Manufacture  of  the  Sugar-cane  ac¬ 
cording  to  the  late>t  and  most  improved  processes;  de¬ 
scribing  and  comparing  the  did'erent  systems  pursued  in 
the  East  and  West  Indies  and  the  Straits  of  Malacca,  and 
the  relative  expenses  and  advantages  attendant  upon  each  : 
being  the  result  of  sixteen  years’  actual  experience  as  a 
sugar-planter  in  those  countries.  By  Leonard  Wray,  Esq. 
1  to1.,8vo.,  with  numerous  illustrations. 
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into  contempt,  and  the  speculative  West  Indian 
planters  began  to  find  that  their  share  of  the 
twenty  millions  had  vanished  to  mortgage  their 
estates  to  merchants  at  home,  who,  having 
ascertained  the  minimum  production  of  the 
estates  on  which  they  were  entered  under  the 
old  process,  protected  themselves  by  repudiating 
any  new  experiments  whatever,  returned  to  the 
old  system  of  working,  and  monopolized  the  whole 
conveyance  of  sugar  from  their  estates  almost  on 
their  own  terms.  This  may  be  called  the  end  of 
the  second  act  in  the  West  Indian  drama. 

The  third  commenced  by  a  legislative  enact¬ 
ment  permitting  the  introduction  of  slave-grown 
sugar ;  thus  undoubtedly  giving  an  unfair  ad¬ 
vantage  to  the  Brazilian,  the  Cuban,  and  the 
Dutch  sugar-grower  over  our  own  West  India 
proprietors.  The  enactment  was  a  natural  re¬ 
sult  of  free  trade ;  it  was  forced  on  Parliament 
by  an  external  pressure  which  could  not  be 
resisted,  and  will  be  productive,  we  entertain  no 
doubt  whatever,  of  ultimate  good,  as  being  one 
step  in  the  direction  of  universal  free  trade. 
There  can,  however,  be  as  little  doubt  that  its 
immediate  effect  was  most  inimical  to  the  West 
Indies,  crushing  the  little  energy  which  remained 
to  the  proprietors,  annihilating  their  hopes, 
and,  in  short,  consummating  their  long-threat¬ 
ened  ruin.  To  this  extent  the  West  Indian 
drama  has  been  played  out,  and  it  is  well-nigh 
the  end. 

Things  being  now  at  their  worst,  we  have 
authority  for  stating  “  they  needs  must  mend 
and  if  the  AVest  India  proprietors  have  a  spark 
of  hope  left,  and  are  not  so  thoroughly  prostrate 
as  their  own  turtles  when  backed  on  the  sand, 
we  may  yet  elicit  from  them  a  happy  look  by 
our  assurance  that  better  times  are  casting  their 
shadows  in  advance. 

The  true  theory  of  sugar-making  has  at  length 
been  indicated.  The  principle  has  been  recog¬ 
nised  that  machines  and  mechanists  can  never 
accomplish  the  manufacture  of  good  sugar  from 
impure  juices.  The  fact  has  been  admitted  that 
lime,  now  employed  to  accomplish  a  certain 
purification  of  cane-juice,  only  does  so  at  an  ex¬ 
pense  of  so  large  a  portion  of  sugar  destroyed 
that  some  other  substance  equally  efficient  at 
at  least  and  less  injurious  must  be  found. 

Thus,  as  physicians  say,  the  diagnosis  of  the 
malady  has  been  made  out,  and  this  is  at  least 
half  way  towards  its  cure. 

Of  the  two  volumes  before  us,  that  of  Dr, 
Evans  claims  priority  of  notice  for  every  reason. 
That  it  was  the  earlier  published  of  the  two  is 
the  least  circumstance  that  should  influence  us, 
seeing  that  its  lucid  exposition  of  scientific  doc¬ 
trines  and  precise  indication  of  things  to  be  done 
give  it  precedence  above  all  other  books  on  the 
same  subject. 

Much  good,  indeed,  is  already  beginning  to 
flow  from  the  evil  influence  under  which  our 
AVest  Indian  colonies  have  groaned  so  long.  The 
colonial  sugar-maker  cannot  now,  as  of  yore, 
afford  to  sacrifice  between  sixty  and  seventy  per 
cent,  of  his  material  for  the  purpose  of  procuring 
the  remainder  in  an  impure  form  :  the  thing  is 
as  monstrous  as  negro  slavery,  A  review  of  all 
other  manufactures  demonstrates  it  as  a  thing 
without  analogy  or  alliance,  but  standing  alone, 
a  fit  associate  with  the  greatest  social  injustice 
the  world  has  seen.  AVe  shall  have  occasion 
to  advert  to  this  topic  hereafter,  in  treating  of 
those  parts  of  our  author’s  books  which  bear  di¬ 
rectly  on  the  subjects. 

Once  depart  from  the  axioms  of  free  trade, 
once  introduce  the  principle  of  state  protection 
for  this  interest  or  that,  and  injustice  there  must 
and  will  be.  AVhen  the  AVest  Indies  were 
flourishing  under  protective  duties,  injustice  was 
perpetrated  on  the  taxed  home  population.  Had 
the  AVest  Indian  sugar-growers  been  long  ago 
thrown  on  their  own  resources,  had  they  stood 
in  the  position  of  the  Manchester  cotton-spinner 
or  Sheffield  cutler,  they  would  have  learned 
long  ere  this  how  perfectly  monstrous  was  the 
idea,  how  unnatural  the  hope,  that  any  manu¬ 
facture  could  be  perpetuated  by  means  the  most 
primitive,  absent  of  all  scientific  alliances,  and 


by  forced  labour  from  the  suffering  negro.  Had 
the  AVest  India  proprietor  not  been  spoiled  by 
the  treacherous  favours  of  a  short-sighted  Go¬ 
vernment,  he  would  long  ere  this  have  become 
an  intelligent  chemical  manufacturer,  per¬ 
forming  an  intelligible  manufacturing  pro¬ 
cess  :  he  would,  at  least,  have  known  the 
theory  of  this  art,  would  not  have  expected 
impossibilities,  nor  have  ignorantly  shut  his 
eyes  to  possibilities.  He  would  have  ere  this 
laid  out  the  capital  intended  for  ameliorating  his 
manufacture  definitely  and  rationally,  and  not 
cumbered  his  boiling-house  by  machines  as 
foreign  to  the  manufacture  of  sugar  as  flour¬ 
mills  to  cotton  twist. 

But  the  AVest  Indians  were  the  protected 
children  of  old  protective  Governments ;  accus¬ 
tomed  to  leading-strings,  they  could  not  walk 
alone.  Protection  being  suddenly  with¬ 
drawn,  the  billows  of  free  trade  rolled  over 
them,  and  now  they  are  prostrate.  Injustice,  so 
inseparable  from  the  principle  of  protection,  was 
now  felt  in  another  direction.  The  Government, 
having  bred  its  West  Indian  children  in  certain 
principles,  was  clearly  responsible  for  not  sud¬ 
denly  deserting  them  when  other  principles  were 
thought  expedient  to  be  introduced.  The  AVest 
Indians  have  much  to  complain  of  on  this  head, 
and  justly  too,  but  the  result  could  not  have 
been  prevented  :  interference  Avith  the  principle 
of  free  trade  was  equivalent  to  an  interference 
with  a  natural  law.  An  amount  of  injustice 
was  begotten — was  distributed  between  the  AVest 
Indian  colonial  proprietors  and  ourselves  ;  the 
earlier  period  of  the  burden  was  ours,  the  last 
was  theirs. 

Dr.  Evans,  treating  of  the  changed  condition 
of  the  AVest  Indian  colonies,  says  : — 

“  This  unhappy  change  has  elicited  various  opi¬ 
nions  respecting  its  cause ;  and  these  opinions 
have  necessarily  influenced  the  views  that  have 
been  taken  of  the  future  prospects  of  those 
dependencies,  and  of  the  measures  to  be  adopted 
for  their  relief  and  improvement. 

“  For  instance,  we  are  often  told  by  incon¬ 
siderate  persons  that  the  British  sugar  colonies 
are  worn  out,  that  they  have  become  exhausted  ; 
that,  as  regards  the  fertility  of  their  soil,  &c., 
they  are  altogether  inferior  to  the  foreign  pos¬ 
sessions  in  their  neighbourhood,  and  that  no 
measures  that  can  be  taken  will  enable  them  to 
compete  with  those  countries,  which  are  not  only 
more  blest  in  this  respect,  but  which,  moreover, 
enjoy  the  benefits  of  cheap  labour. 

“  Another  partjq  with  a  sufficient  degree  of 
self-complacency,  resolves  the  explanation  of 
‘  AVest  India  distress’  by  the  terms  which  are  so 
often  misused — ‘  absenteeism  and  extravagance ;’ 
upon  Avhich  they  are  accustomed  to  found  charges 
of  mismanagement  against  the  entire  body  of 
proprietors. 

“  In  answer  to  these  assertions  it  may  be 
sufficient  to  say,  that  so  far  from  the  British 
AVest  India  colonies  being  leas  fertile  than  other 
tropical  countries,  if  we  may  judge  by  the  pro¬ 
ducts  per  acre  obtained  from  each,  the  reverse 
will  be  found  to  be  the  case;  and  that,  so  far 
from  their  soil  being  worn  out  or  exhausted,  the 
heaviest  crops  have  been  and  are  usually  obtained 
in  those  islands  which  have  been  under  culti¬ 
vation  for  the  longest  period — that  is,  in  pro¬ 
portion  to  the  agricultural  knowledge  displayed, 
and  not  to  the  newness  of  the  soil. 

’  “  The  general  charges  of  absenteeism  and  ex¬ 
travagance,  even  if  admitted  to  be  general, 
would  fail  to  explain  the  changes  which  have 
taken  place,  because  it  is  well  knoAvn  that  ab¬ 
senteeism  prevailed,  at  least,  to  an  equal  extent 
formerly  as  it  does  at  the  present  time  ;  and  that 
the  same  parties  to  whom  extravagance  is  im¬ 
puted  have  realized  large  incomes  from  estates 
which  now  yield  nothing. 

“The  AVest  Indian  proprietor,  on  the  other 
hand,  regards  the  measures  which  have  been 
pursued  towards  those  colonies  since  1833  as 
the  causes  of  his  present  misfortunes.  ‘  Nothing, 
he  contends,  has  happened  that  might  not  have 
been  confidently  expected.  During  the  period 
of  slavery  the  want  of  labour  was  unknown,  for 


the  great  majority  of  the  pofitlation  was  com¬ 
pelled  by  law  to  work  upon  the  plantations  from 
day  to  day.  But  when  that  great  social  change, 
effected  by  the  Emancipation  Act,  took  place, 
vast  numbers  of  the  freed  people  betook  them¬ 
selves  to  other  occupations  natural  to  a  free  com¬ 
munity  ;  many  to  desultory  pursuits,  squatting, 
and  vagrancy ;  while  those  who  continued  to 
work  were,  from  the  fewness  of  their  number 
and  the  urgent  necessity  for  their  services, 
enabled  to  dictate  their  own  terms  to  their  em¬ 
ployers.  The  colonies  which  suffered  most  from 
this  cause  endeavoured  by  every  means  in  their 
power  to  counteract  its  effects  by  the  importation 
of  labourers  from  abroad.  But,  instead  of  re¬ 
ceiving  assistance,  their  efforts  were  checked  (in 
a  quarter  where  they  least  expected)  by  the 
restrictive  measures  of  the  Home  Government.’ 

“This  statement  is  indisputably  true.  And 
there  can  be  little  doubt  that,  had  the  abolition 
of  slave  labour  been  simultaneously  coupled 
with  the  measures  which  have  since  been 
adopted,  and  the  enormous  protection  given  to 
British  sugars  been  taken  away,  the  utter  and 
entire  ruin  of  those  colonies  would  have  been 
long  since  consummated.  As  it  was,  many  es¬ 
tates  were  immediately  thrown  out  of  cultiva¬ 
tion,  and  the  others  continued  to  struggle  on 
solely  in  consequence  of  the  very  high  price 
which  their  produce  yielded  in  the  home  market. 

“  These  high  prices,  however,  it  was  evident 
could  not  long  be  sustained,  and,  to  relieve  the 
consumer,  foreign  sugars,  the  growth  of  free  la¬ 
bour,  were  admitted  at  greatly  reduced  duties. 
I  do  not  think  the  AV est  Indian  had  any  reasonable 
cause  of  complaint  against  this  measure.  It  had 
at  least  the  merit  of  being  consistent  with  those 
which  had  preceded  it ;  and,  had  no  restrictions 
at  the  same  time  existed  upon  the  introduction 
of  labourers  into  our  own  possessions,  its  opera¬ 
tion  would  not  have  been  lelt  by  the  planter. 

“The  object  of  the  Sugar  Duties  Act  of  1846  is 
the  immediate  reduction  of  duties  upon  all  fo¬ 
reign  sugars,  and  their  prospective  equalization 
in  a  very  short  period  on  all  sugars  indiscri¬ 
minately,  w'hether  of  British  or  foreign  growth, 
or  the  produce  of  free  or  slave  labour.  'This  act 
professes  to  be  based  upon  the  principles  of  free 
trade,  but  its  details  show  that  it  is  very  far 
from  being  so.  It  removes  all  protection  from 
sugars  the  produce  of  British  possessions  ;  but 
it  has  not  removed  one  single  restriction  imposed 
upon  the  grower.  These  may  be  stated  to  be  as 
follow  :  — 

“  1st.  Restrictions  imposed  upon  the  obtaining 
an  increase  of  labour  by  immigration. 

“The  price  of  labour  forms,  indubitably,  the 
most  considerable  item  in  the  disbursements  of  a 
sugar  estate  in  the  British  AVest  Indies  ;  the 
planter,  therefore,  naturally  regards  it  as  the 
chief  obstacle  to  his  competition  with  his  foreign 
rival.  In  the  Spanish  AVest  Indian  colonies, 
and  in  Brazil,  not  only  does  slavery  exist,  but, 
in  spite  of  all  our  efforts  to  check  it,  the  slave 
trade  continues.  These,  of  themselves,  it  might 
be  supposed,  would  be  formidable  advantages  on 
the  side  of  the  sugar-planter  in  those  countries. 
But  they  are  not  the  only  ones  he  possesses.  If 
he  chooses  to  employ  free  labour,  he  can  obtain 
it  where  he  pleases ;  he  can  import  it  under 
any  flag  ;  he  is  not  restricted  by  any  Passenger 
Act;  and  he  can  enter  into  arrangements,  by 
contract  or  otherwise,  with  the  parties  offering 
their  services,  either  in  the  country  whence  they 
come,  or  in  that  where  they  are  brought,  without 
limitation  of  time.  From  these  causes  the 
Spanish  planter  could  import  labourers  under  a 
British  flag,  in  an  English  vessel,  at  an  ultimate 
cost  of  probably  half  that  which  is  now  paid  in 
our  own  colonies. 

“2d.  Restrictions  on  the  use  of  adequate  means 
to  obtain  both  a  larger  amount  of  extract,  and 
also  one  of  better  quality  than  is  now  effected.’’ 

Prostrate  as  the  West  Indian  proprietors  are, 
it  is  hardly  consistent  with  a  candid  retrospec¬ 
tion  of  the  past  for  them  to  clamour  so  loudly 
in  favour  of  protection.  They  ought  to  be  con¬ 
vinced,  from  the  analogy  of  other  manufactures, 
that  a  manful  reliance  on  their  own  powers 
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would  be  a  much,  better  guarantee  of  their  ulti¬ 
mate  success. 

That  the  protective  system  was  indirectly  in¬ 
jurious  we  have  already  seen  ;  but  it  perpetuated 
a  direct  injury  too.  Thus  witness  a  statment  of 
our  author  : — ■ 

“Until  a  very  recent  period  the  planter  was 
not  permitted,  in  consequence  of  the  fiscal  regu¬ 
lations  then  in  force,  to  import  into  this  country 
sugar  of  a  quality  superior  to  that  known  as  Mus¬ 
covado. 

“It  is  to  this  cause  that  we  must  attribute  the 
imperfect  mode  of  manufacture  at  present  prac¬ 
tised  in  the  colonies ;  for  how  can  we  expect  to 
find  improvement  when  such  effectual  means  are 
enforced  to  prevent  it?  Although  the  duties 
attached  to  sugars  of  different  qualities  have 
been  greatly  reduced  they  have  not  been  equa¬ 
lized  ;  and  a  very  considerable  protection  is  still 
kept  up  in  favour  of  the  refiner.  This  system  of 
taxation  is  in  the  highest  degree  injudicious  ; 
for,  to  quote  part  of  an  address  from  M.  Peligot 
to  Admiral  Duperre,  formerly  Minister  of  State 
for  the  French  Colonies,  ‘  it  has  been  demon¬ 
strated  that  the  sugar  which  pre-exists  in  the 
cane  is  white,  and  it  is  always  so  obtained  when 
a  part  of  it  has  not  been  destroyed.  That  the 
proportion  which  is  obtained  is  consequently 
greater  the  less  dark  it  is  in  colour.’  And  he 
asks,  ‘  What  ought  to  be  thought  of  a  legislative 
measure  which  imposes  upon  industry  the  ex¬ 
orbitant  obligation  of  producing  at  the  same  time 
what  is  bad  in  quality  and  small  in  quantity, 
and  which  places  a  barrier  before  one  of  those 
things  which  the  laws  ought  most  to  respect, 
progressive  amelioration  ?’  ’’ 

Dr.  Evans  apologizes  in  his  preface  for  not 
touching  on  the  subject  of  tropical  agriculture, 
and  for  confining  his  attention  exclusively  to  the 
manufacture.  He  need  not  have  done  this. 
Others,  we  will  venture  to  say,  would  have  done 
more  justice  to  that  subject  than  himself.  He,  as 
a  chemical  manufacturer,  treating  of  a  chemical 
manufacture,  has  not  allowed  his  mind  to 
wander  from  the  one  topic — in  discussing  which 
he  has  acquitted  himself  well. 

The  colonial  sugar-planter,  w'edded  to  old  cus¬ 
toms  and  good  old  plans,  should  ponder  over  our 
author’s  introductory  paragraph : — 

“  To  prosecute  with  success  any  branch  of  art 
or  manufacture,  a  knowledge  of  the  principles  on 
which  the  art  or  manufacture  is  based  is  indis¬ 
pensable.  It  will,  I  think,  be  admitted  that,  of« 
two  persons  pursuing  the  same  industrial  oc¬ 
cupation,  the  one  who  brings  to  his  assistance 
an  acquaintance  with  the  laws  by  the  operation 
of  which  the  effects  sought  to  be  obtained  are 
governed  will  possess  advantages  over  the  other, 
and  that  his  efforts  will  present  a  greater  chance 
of  success. 

“  The  object  of  the  sugar-maker  is  that  of  se¬ 
parating  from  cane-juice,  a  fluid  composed  of  a 
great  variety  of  substances,  one  of  its  components, 
sugar,  in  the  greatest  abundance  and  most  mar¬ 
ketable  form.  This  operation  is  essentially  a 
chemical  one,  and,  although  it  may  not  require 
that  the  person  performing  it  should  be  a  che¬ 
mist  in  the  full  sense  of  the  word,  yet  some  ac¬ 
quaintance  with  that  science  would  prove  bene¬ 
ficial  to  him  in  many  respects.’’ 

The  chemical  effects  of  heat  and  general  im¬ 
purities  on  sugar,  so  necessary  to  be  well  appre¬ 
ciated  by  the  colonist  as  well  as  refiner,  but 
which  are  generally  solittle understood.  Dr. Evans 
clearly  and  succinctly  explains.  Sugar,  being  a 
crystalline  substance,  can  only  be  practically 
crystallized  out  of  the  cane-juice  containing  it 
by  flrst  removing  albuminous  and  other  impuri¬ 
ties  from  such  juice  ;  and  secondly,  evaporating 
by  heat.  The  reactions  which  ensue  are  pecu¬ 
liar,  but  cannot  be  applied  to  sugar  without 
destroying  a  portion,  and  effecting  its  conversion 
into  certain  dark  compounds,  many  of  them  un- 
crystallizable  ;  hence  molasses  and  treacle,  pro¬ 
ducts,  but  not  educts,  obtained  from  sugar,  but 
not  existing  in  it :  — 

“  If  a  solution  of  refined  cane-sugar  in  water 
be  exposed  for  a  few  hours  to  a  temperature  ap¬ 
proaching  200°,  the  cane-sugar  is  converted  into 


the  sugar  of  fruits ;  if  the  experiment  be  conti¬ 
nued  the  solution  acquires  a  dark  colour,  and 
ultimately  a  dark  brown  powder  falls,  which 
does  not  possess  sweetness  ;  it  is  one  of  the  sub¬ 
stances  which  has  been  described  as  ulmine  and 
ulmic  acid.  If  glucose  be  similarly  treated,  but 
with  the  addition  of  a  little  lime,  a  similar  pre¬ 
cipitate,  but  of  a  still  darker  colour,  is  quickly 
induced.  It  is  a  combination  of  glucic  and  me- 
lasinic  acid  with  the  lime.  The  lime  has  acted 
as  an  oxidizing  agent,  and  converted  the  glucose 
into  glucic  acid,  with  which  it  has  immediately 
united,  and  by  the  prolonged  action  of  this  ele¬ 
vated  temperature  the  glucic  acid  is  converted 
into  melasinic  acid.  The  respective  composition 
of  these  two  bodies  will  enable  us  to  understand 
the  change  which  has  been  produced  in  the  glu¬ 
cose.  Glucic  acid  consists  of  carbon  8,  hydrogen 
5,  oxygen  5 ;  and  melasinic  acid  of  carbon  12, 
hydrogen  6,  oxygen  5. 

“  If  a  little  gluten,  obtained  from  wheat,  be 
placed  in  contact  with  a  solution  of  cane-sugar, 
and  the  mixture  be  exposed  to  a  moderately  high 
temperature,  it  becomes  viscid  and  mucilagi¬ 
nous  ;  its  sweetness  disappears,  and  on  examina¬ 
tion  gum  will  be  found  to  have  occupied  the 
place  of  sugar, 

“  If  a  little  curd,  or  a  piece  of  animal  mem¬ 
brane,  or  a  small  portion  of  gluten  which  has 
been  preserved  for  a  short  time,  be  added  to  a 
solution  similar  to  the  above,  the  vinous  fermen¬ 
tation  will  be  established,  the  sugar,  however, 
being  previously  converted  into  glucose  by  the 
action  of  these  substances.  It  may  be  necessary 
to  mention  that,  whenever  this  last-named 
change  is  produced  in  saccharine  liquids,  it  is 
invariably  accompanied  with  the  development  of 
myriads  of  minute  cryptogamic  plants,  each  in¬ 
dividual  of  which  consists  of  a  simple  nucleated 
cell.  They  are  endowed  with  great  fecundity, 
and  continually  increase  in  number  until  the 
fermentation  is  at  its  height.  How  far  their 
existence  may  be  essential  to  the  development  of 
this  change  is  a  question  which  has  lately  been 
much  agitated,  but  which  it  is  unnecessary’’  for 
our  purpose  to  discuss, 

“  The  term  fermentation  has  not  been  con¬ 
fined  to  this  last-mentioned  metamorphosis  of 
saccharine  substances,  but  has  been  applied 
equally  to  the  others  produced  by  the  like  class 
of  causes.  Thus  the  one  in  which  the  sugar  is 
converted  into  gum  has  received  the  appellation 
of  the  viscous,  and  that  in  which  the  same  body 
is  converted  into  lactic  acid  has  been  denomi¬ 
nated  the  lactic  acid  fermentation.” 

Here  we  have  an  epitome  of  the  two  grand 
indications  which  the  sugar-manufacturer’has  to 
fulfil.  The  first  is  to  purify  the  sugar  contain¬ 
ing  liquor  from  all  extraneous  bodies  ;  the  second 
is  to  apply  for  the  purpose  of  effecting  evapo¬ 
ration  as  little  heat  as  is  consistent  with  prac¬ 
tical  exigencies.  On  the  following  out  of  these 
indications  depends  the  whole  success  of  the 
sugar  manufacture. 

These  indications  our  author  very  properly 
reiterates  again  and  again.  Thus,  at  p.  29,  we 
have  a  still  further  exposition  of  the  changes 
effected  on  sugar  by  heat  and  impurities  : — 

“  Cane-sugar,  like  all  other  organic  substances, 
undergoes  decomposition  from  slight  disturbing 
causes.  When  pure,  however,  it  is  not  prone  to 
undergo  any  chemical  change  by  mere  exposure 
to  the  atmosphere  ;  we  have  an  instance  in  ordi¬ 
nary  refined  sugar,  which  may  be  kept  for  an 
indefinite  period  without  alteration. 

“  A  syrup  obtained  by  dissolving  two  parts  by 
weight  of  very  pure  cane-sugar  in  one  part  of 
water  may  be  kept  for  some  time  without  under¬ 
going  any  change ;  but  at  length  it  acquires  a 
somewhat  dark  colour,  and  a  portion  of  it,  by 
combining  with  the  elements  of  water,  is  slowly 
converted  into  glucose.  But  if  it  be  exposed  to 
a  temperature  of  180°  or  200°,  either  in  a  closed 
vessel  or  exposed  to  the  atmosphere,  this  change 
is  produced  in  a  very  few  hours.  If  the  syrup 
be  exposed  to  this  degree  of  heat  for  ninety 
hours  it  becomes  black  and  acid,  and  a  dark 
brown  powder  will  be  found  at  the  bottom  of  the 
vessel. 


“These  changes  are  much  expedited  by  the 
presence  of  an  acid,  even  when  its  amount  is 
very  small ;  on  the  contrary,  they  are  retarded 
by  the  joresence  of  lime.  But  if  the  cane-sugar 
be  not  pure,  if  it  be  combined  with  glucose  even 
in  a  minute  quantity,  lime  has  a  contrary  effect, 
and  rather  hastens  than  retards  them. 

“  The  explanation  of  these  phenomena  is  as 
follows  : — The  sugar  is  first  converted  into  glu¬ 
cose  by  combining  with  two  atoms  of  water ; 
this  change  is  accelerated  by  the  presence  of  an 
acid,  which  acts  in  the  way  formerly  mentioned. 
The  glucose  in  its  turn  is  converted  into  glucic 
acid  and  melasinic  acid.  Lime  or  an  alkali  pro¬ 
motes  this  result,  and  when  produced  it  imme¬ 
diately  enters  into  combination  with  the  newly 
formed  acids.  The  composition  of  glucic  acid 
is,  as  has  been  shown,  C^,  Hs,  Os  =  carbon  12-f- 
7.5  water;  that  of  melasinic  acid  is  H®,  Os, 
=  carbon  12  -f  5  water  -f- 1  hydrogen. 

“  These  changes,  therefore,  are  produced  first 
by  the  addition  to,  and  subsequently  by  the 
subtraction  of,  the  elements  of  water  from  the 
original  cane-  sugar  of  the  syrup,” 

Again,  at  p.  138,  due  prominence  is  given  to 
the  result  of  a  most  instructive  experiment  of 
M.  Soubeiran,  prefaced  by  a  simple  but  pertinent 
appeal  of  the  author  to  a  phenomenon  more  often 
seen  than  reasoned  on : — 

“  If  we  take  a  quantity  of  sugar,  he  remarks, 
in  the  state  called  crushed  lumps,  which  is  one 
of  almost  entire  purity,  and,  after  dissolving  it  in 
an  equal  weight  of  water  so  as  to  form  a  syrup, 
submit  it  to  evaporation  in  a  flat  -bottomed  copper 
pan  over  a  naked  fire,  using  the  greatest  care 
that  the  bottom  of  the  pan  alone  be  exposed  to  the 
fire,  we  shall  perceive  that  little  change  takes 
place  in  its  appearance  at  first,  but  in  a  short 
time,  as  the  liquor  approaches  its  granulating 
point,  it  gradually  acquires  a  yellowish  tint, 
which  becomes  deeper  and  assumes  a  reddish 
colour  as  the  process  continues.  The  same  re¬ 
sults  are  observed  if,  instead  of  an  open  fire, 
high-pressure  steam  be  employed  to  effect  the 
evaporation.  In  neither  case,  it  is  probable, 
has  the  temperature  of  the  liquid  exceeded  240°. 

“  In  the  ‘  Journal  de  Pharmacie  ’  for  1842  will 
be  found  an  account  of  some  most  interesting  ex¬ 
periments  made  by  M.  Soubeiran,  to  illustrate 
the  effect  of  heat  on  saccharine  liquids.  That 
gentleman  exposed  syrups  to  the  action  of  heat 
in  an  apparatus  so  constructed  that  as  evapora¬ 
tion  went  forward  the  water  was  returned  to 
the  sugar  almost  as  soon  as  it  was  separated, 
and  the  uniform  density  of  the  liquid  was  con¬ 
sequently  preserved.  The  changes  produced  in 
the  sugar  were  tested  by  means  of  the  polariscope, 
and  the  following  results  were  observed :  — 

Syrup,  primitive  rotation  .  -|-68° 

“  after  18  hours. .  -j-54 

“  “  48  “  ,  .  -1-20 

“  “  90  “  —  7 

“  “  114  “  .  .  —-16 

“  “  138  “  . .  —  6 

“The  syrup  now  became  black  and  acid.  It 
held  suspended  in  it,  and  also  deposited  as  a 
precipitate,  a  dark  brown  or  black  powder.  The 
sugar  was  entirely  decomposed.  In  another  ex¬ 


periment  the  results  were  : — 

Syrup,  primitive  rotation  .  -1-71“ 

“  after  18  hours. .  —  8 

“  “  36  “  ..  —15 


“  The  effects  in  this  experiment  were  much 
more  rapid,  as  the  syrup  was  exposed  to  the  heat 
of  boiling  muriate  of  lime. 

“  There  is  no  necessity  for  presenting  to  the 
reader  a  detail  of  all  the  experiments  performed. 
It  will  be  sufficient  to  state,  that  each  of  them 
showed  a  result  corresponding  with  the  above. 

“These  results  consisted,— 1st.  In  the  gradual 
disappearance  of  the  cane-sugar.  2d.  In  its 
being  replaced  by  glucose  or  the  sugar  of  fruits. 
3d.  In  the  production  of  a  black  carbonaceous 
powder,  and  formic  and  acetic  acids. 

“It  was  also  shown  that  these  changes  were 
prompt  in  direct  ratio  to  the  degree  of  heat 
which  the  syrup  attained,  and  to  the  state  of  con¬ 
centration  of  the  latter. 

“The  presence  of  lime  in  pure  syrup  retarded 
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the  changes,  but,  if  only  a  very  small  quantity  of 
glucose  was  found  combined  in  the  syrup,  lime, 
on  the  other  hand,  tended  rather  to  hasten  them. 

“M.  Soubeiran  next  inqured,”  our  author  re¬ 
marks,”  whether  these  changes  took  place  during 
the  process  of  refining  Muscovado  sugar.  With 
this  purpose  he  visited  an  establishment  in  the 
neighbourhood  of  Paris,  in  which  the  syrups 
were  concentrated  at  a  low  temperature  {in 
vacuo).  He  then  discovered  that  by  this  treat¬ 
ment  the  syrup  underwent  no  change,  and  that 
the  glucose  originally  contained  in  the  Musco¬ 
vado  sugar  passed  entirely  into  the  treacle.” 

M.  Soubeiran  here  was  decidedly  in  the 
wrong.  Even  the  heat  of  the  vacuum-pan  (from 
1 35°  to  1 40  °  E.)  effects  a  certain  though  diminished 
amount  of  destruction ;  or  else  whence  comes  the 
treacle  ? 

[To  he  continued  in  our  next.'\ 


Rose's  Chemical  Analysis,  Qualitative  and  Quanti¬ 
tative.  Translated  by  Dr.  Normandy.* 
Normandy’ s  Practical  Introduction  to  Rose's  Che¬ 
mical  Analysis.'f 

It  is  a  matter  of  pure  supererogation  to  pass 
any  comment  on  a  treatise  so  well  known  by  the 
force  of  its  own  intrinsic  merits  as  the  masterly 
treatise  on  chemical  analysis  by  the  Berlin  phi¬ 
losopher.  Anterior  to  the  production  of  Frese- 
nius  it  was,  in  fact,  the  only  good  book  of  its 
kind,  and  its  value  has  been  not  in  the  lea  t 
degree  depreciated  by  the  appearance  of  the 
former  work,  inasmuch  as,  the  end  proposed 
being  identical,  the  paths  for  arriving  at  it  chosen 
by  the  two  authors  in  question  are  essentially 
different,  each  being  so  excellent  in  its  way  that 
a  comparison  of  one  with  the  other  can  invoke 
from  a  fair  critic  not  one  invidious  remark. 

The  old  English  edition  of  Rose’s  ”  Chemistry,” 
by  Griffin,  1831,  having  become  exceedingly 
scarce,  and  somewhat  obsolete  moreover,  on 
account  of  the  rapid  advances  which  chemistry 
has  made  in  latter  years,  such  English  readers  as 
were  not  conversant  with  French  or  German 
experienced  a  difficulty  in  understanding  the 
chemical  literature  of  these  languages,  and  were 
exposed  to  a  most  serious  inconvenience.  This 
has  at  length  been  removed  by  the  recent  trans¬ 
lation  now  before  us,  and  our  chemical  friends 
may  now,  although  ignorant  of  French  and  Ger¬ 
man,  study  the  profound  volumes  of  Heinrich 
Rose. 

Dr.  Normandy  apologizes  in  his  preface  for 
any  peculiarities  of  expression  which  may  be 
discovered  in  the  translated  volumes,  pleading 
in  excuse  the  difficulty  attendant  upon  composi¬ 
tion  (to  him)  in  a  foreign  language.  Dr.  Nor¬ 
mandy  may  be  easily  excused  on  this  point, 
seeing  that  the  peculiarities  of  idiom  are  very 
few,  and,  where  existant,  not  in  the  least  ob¬ 
scuring  the  diction  of  the  author.  Indeed,  the 
translator  has  executed  his  task  well  and  faith¬ 
fully,  and  the  explanatory  notes  inserted  by  liim 
in  his  editorial  capacity  are  generally  well  worth 
their  space,  and  deserving  of  association  with 
the  name  of  Heinrich  Rose.  This  is  no  mean 
compliment. 

A  critical  examination  of  the  diction  induces 
us  to  believe  that  Dr.  Normandy,  in  effecting  his 
translation,  availed  himself  pretty  largely  of  the 
facilities  of  his  mother  tongue,  and  appealed  with 
more  frequency  to  the  French  than  to  the  Ger¬ 
man  edition.  Under  the  circumstances  this  is  a 
matter  of  very  trifling  import,  inasmuch  as  the 
French  edition  preserved  most  faithfully  the 
form  and  spirit  of  the  original.  kloreover, 
it  contains  many  valuable  notes  by  Peligot, 
which  are  here  reprinted.  We  have,  how¬ 
ever,  one  slight  regret  to  express,  which  is 
this  : — The  translator  has  invariably  given  the 
French  synonyms  of  English  terms,  but  has 
omitted  to  append  the  German  ones.  This  is  ill- 

•  A  Practical  Treatise  of  Chemical  Analysis,  including 
Tables  for  Calculation  in  Analysis.  By  U.  Hose.  Trans¬ 
lated  from  the  French  and  from  the  Fourth  German  Edi¬ 
tion.  With  Notes  and  Additions  by  A.  Normandy. 

+  Practical  Introduction  to  H.  Rose’s  Treatise  on  Che¬ 
mical  Analysis.  Illustrated  by  Synoptic  Tables  and  nume¬ 
rous  Formulas,  By  A.  Normandy. 


advised.  The  French,  like  ourselves,  owing  to 
some  want  of  constructiveness  in  their  language, 
w'ere  obliged  to  have  recourse  to  the  Latin  and 
Greek  for  the  purpose  of  forming  their  nomen¬ 
clature,  and  hence  the  chemical  terms  vary  ex¬ 
ceedingly  little  for  either  language.  The  Ger¬ 
mans,  however,  followed  another  plan.  Less 
hampered  than  their  neighbours  by  difficulties  of 
adapting  their  mother  tongue  to  the  forging  of 
new  words,  the  German  chemical  nomenclature 
is  essentially  Teutonic.  Thus,  whilst  very  few 
English  chemists,  however  ignorant  of  French, 
would  require  to  be  told  that  the  words  ucide 
sidfurique  and  sidphuric  acid  were  synonyms, 
they  might  ponder  a  long  time  over  the  Teutonic 
appellation  schwefelsaure  without  arriving  at  a 
similar  conclusion.  This  omission  we  consider 
one  of  some  little  consequence  to  a  numerous 
class  of  chemical  readers,  and  should  be  remedied 
whenever  another  edition  is  demanded. 

We  have  already  testified  to  the  value  of  the 
translation  of  the  notes  of  M.  Peligot  to  the 
French  edition  of  Rose’s  “  Chemistry;”  but  the 
reader  shall  judge  for  himself.  For  this  purpose 
we  will  select  the  note  on  arsenic  at  page  362  of 
vol.  i.  : — 

“  ‘  Since  the  publishing  of  this  work’  {%.  e.,  the 
French  edition),  ‘the  researches  on  poisoning 
by  arsenic  have  been  the  subject  of  numerous 
and  important  investigations.  Soon  after  a  trial, 
which  has  engaged  public  attention  in  the 
highest  degree,*  several  French  chemists  have 
most  carefully  investigated  and  discussed  the 
relative  advantages  and  defects  of  the  various 
methods  hitherto  employed  in  chemico-legal 
analyses,  and  have  been  led  either  to  propose 
new  processes  altogether,  or  else  radically  to 
modify  the  processes  already  known  and  in  use 
for  the  detection  of  this  dread  substance.’ 

“  These  labours,  which  have  had  the  benefit 
of  contradictory  debates,  were  submitted  to  the 
judgment  of  the  Royal  Academy  of  Sciences  of 
Paris  ;  and  a  committee,  composed  of  Messrs. 
Thenard,  Dumas,  Boussingault,  and  Regnault, 
was  entrusted  with  their  examination.  This 
committee  undertook  also  a  long  and  elaborate 
series  of  experiments,  with  a  view  to  solve  the 
principal  questions  referring  to  the  detection  of 
arsenic  in  medico  legal  researches;  and  the  re¬ 
port  which  M.  Regnault  made  in  the  name  of 
the  said  committee  should  be  taken  as  a  guide 
by  those  chemists  who  may  be  called  upon  to 
undertake  the  difficult  task  of  investigating  cases* 
of  poisoning  by  this  substance, 

‘‘Although  several  of  the  processes  recom¬ 
mended  by  the  French  chemists  and  the  com¬ 
mittee  of  the  Royal  Institute  have  been  already 
mentioned  in  the  preceding  pages,  we  have 
thought  it  advisable  to  reproduce  these  processes 
in  the  present  additional  note,  in  order  to  pre¬ 
serve  to  the  experiments  the  character  of  com¬ 
pleteness,  which,  in  our  opinion,  contributes  to 
enhance  their  value  and  importance. 

“  In  cases  of  poisoning  by  arsenious  acid  the 
research  of  this  substance  may  be  divided  into 
three  principal  operations  :  — 

‘‘  1.  The  concentration  of  the  poisonous  sub¬ 
stance  by  means  of  the  destruction  of  the  animal 
substances  with  w'hich  it  is  associated. 

‘‘  2.  The  volatilization  of  the  poisonous  body 
by  means  of  Marsh’s  improved  apparatus. 

‘‘  3.  The  examination  of  the  volatilized  pro¬ 
duct  and  the  demonstration  of  the  principal 
characteristics  of  arsenic. 

‘‘  Each  of  these  operations  being  of  paramount 
importance  requires  the  minutest  care.  If  the 
product  submitted  to  analytical  research  has  not 
been  properly  prepared,  if,  for  example,  the  sus¬ 
pected  animal  matter  has  not  been  entirely  de¬ 
stroyed,  the  apparatus  of  Marsh,  even  though 
the  said  suspected  animal  matter  should  contain 
no  arsenic,  will  show  signs  which  may  lead  an 
inexperienced  chemist  into  error  ;  or,  if  the  said 
matter  really  contains  arsenic,  these  signs  will  be 
so  complicated  as  actually  to  render  the  pre¬ 
sence  of  the  poison  doubtful. 

‘‘  If,  on  the  other  hand,  the  substance  under 


*  That  of  Madame  Laffarge. 


examination  contains  antimony,  iron,  mercury, 
these  metals  Avhen  treated  by  Marsh’s  apparatus 
will  stimulate  the  reaction  of  arsenic,  which 
renders  it  absolutely  necessary  to  submit  the 
spots  or  rings  or  mirrors  produced  by  the  appa¬ 
ratus  to  an  attentive  examination,  with  a  view  to 
ascertain  their  true  nature.  The  production  of 
these  spots  or  rings,  which  may  likewise  result 
from  the  imperfect  combustion  of  the  products 
under  test,  must  be  looked  upon  at  most  only  as 
probable  signs  of  the  presence  of  arsenic,  but  are 
altogether  insufficient,  and  cannot  in  any  case 
whatever  be  received  as  positive  proofs  of  the 
presence  of  arsenic. 

“The  process  for  the  concentration  of  the 
poisonous  substance  must  be  such  that  the 
whole  of  this  substance,  even  though  the  quan¬ 
tity  contained  in  the  animal  matter  be  very 
small,  should  as  much  as  possible  be  preserved. 

‘  If,’  says  the  report  of  the  Academy  of  Sciences, 

‘  the  analyst  most  generally  can  detect  arsenic 
with  facility  in  the  poisoned  food,  or  in  the  vo¬ 
mited  matter,  or,  lastly,  in  the  excrement  found 
in  the  intestines,  cases  occur  in  which  all  these 
substances  are  wanting,  and  in  which  the  poison 
must  be  sought  for  in  the  body,  in  the  tissues  by 
which  it  has  been  absorbed.  Such  cases  will 
present  themselves,  especially  in  corpses  which 
have  been  buried,  and  which  may  have  thus 
sojourned  a  certain  lapse  of  time  in  the 
ground.’ 

“  M.  Orfila  has  ascertained  by  numerous  ex¬ 
periments  that  arsenious  acid  may  be  detected 
after  death  in  the  blood,  in  the  viscera,  and  in 
the  urine. 

“  ‘  In  order  to  separate  the  arsenic  which  has 
been  thus  absorbed,  the  organic  matter  should 
be  boiled  for  several  hours  in  water,  and  yet 
this  separation  cannot  be  effected  in  a  complete 
manner.  The  liquid  thus  obtained  by  boiling 
contains  a  large  proportion  of  organic  matter 
in  solution,  and  produces,  with  Marsh’s  appa¬ 
ratus,  such  a  voluminous  froth  that  it  is  impos¬ 
sible  to  make  use  of  it  in  a  direct  manner ;  it  is 
absolutely  necessary  to  destroy  the  organic 
matter  in  the  solution,  but  in  such  a  way  as  not 
to  lose  any  of  the  arsenious  acid. 

“  ‘  M.  Orfila  proposed  two  methods  for  effecting 
this. 

“  ‘  The  first  consists  in  burning  the  organic 
matter  by  nitre,  and  consequently  thus  to  con¬ 
vert  the  arsenic  it  may  contain  into  arseniate  of 
potash.  The  modus  operandi  is  as  follows : — 

“  ‘  If  the  substance  to  be  analyzed  be  a  liquid, 
urine  for  example,  nitrate  of  potash  is  to  be  dis¬ 
solved  therein,  and  the  whole  evaporated  to 
dryness,  taking  care  to  stir  all  the  time,  so  as  to 
obtain  a  homogeneous  mass. 

“  ‘  If  the  matter  be  pasty  or  solid,  such  as  the 
liver,  the  spleen,  muscular  flesh,  &c.,  it  is  to  be 
cut  and  bruised  in  a  porcelain  or  glass  mortar, 
with  about  double  its  weight  of  nitre,  the  mix¬ 
ture  being  thus  reduced  into  a  thick  paste,  in 
which  the  nitrate  of  potash  is  evenly  dissemi¬ 
nated,  and  it  is  to  be  dried  by  a  gentle  heat  in, 
a  porcelain  capsula. 

“  ‘  This  operation  being  terminated,  a  new 
hessian  crucible  is  to  be  brought  to  a  dark-red 
heat,  into  which  the  organic  matter,  mingled 
with  nitre,  as  above,  must  be  introduced  by 
small  portions  at  a  time. 

“  ‘  If,  as  soon  as  the  first  portion  thrown  in  the 
crucible  has  deflagrated,  the  product  of  the  com¬ 
bustion,  instead  of  being  white  or  greyish,  on 
the  contrary  remains  black  and  carbonaceous, 
this  colour  indicates  that  the  quantity  of  nitre 
employed  is  insufficient  to  effect  the  complete 
combustion  of  the  animal  matter,  and  therefore 
a  fresh  portion  of  nitre  must  be  added  in  order 
to  effect  this  perfect  or  complete  combustion. 

“  ‘  When  all  the  mass  has  deflagrated,  the  pro¬ 
duct  remains  in  the  crucible  in  the  fused  state ; 
the  crucible  is  then  to  be  withdrawm,  and  when 
it  has  cooled  down,  so  that  the  substance  therein 
has  acquired  a  pasty  consistence,  a  small  quan¬ 
tity  of  distilled  w’ater  is  added,  in  order  to  dilute 
the  mass  so  as  to  pour  it  in  a  porcelain  capsula. 
If  a  portion  of  the  saline  mass  adheres  to  the 
crucible,  it  may  be  detached  by  boiling  in  it  a 
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small  quantity  of  water,  which  is  to  be  added  to 
that  in  the  porcelain  capsula. 

“  ‘The  saline  mass  is  next  to  be  decomposed 
by  a  slight  excess  of  sulphuric  acid  added  in 
small  portions  at  a  time,  and  the  whole  must  be 
evaporated  so  as  to  expel  entirely  the  nitrous 
and  nitric  acids,  the  presence  of  which  would 
prevent  the  disengagement  of  hydrogen  when 
treating  the  matter  by  Marsh’s  apparatus,  and 
might  even  cause  an  explosion. 

“  ‘  Lastly,  the  saline  residuum  being  treated 
again  by  water,  the  solution  thus  obtained  is 
introduced  in  Marsh’s  apparatus. 

“  ‘The  second  process  indicated  by  M.  Orfila 
consists  in  treating  the  aqueous  decoctions  of  the 
viscera  by  pure  nitric  acid,  evaporating  to  dry¬ 
ness  in  order  to  char  the  animal  matter,  treating 
the  charcoal  by  boiling  water,  and  testing  the 
liquor  by  Marsh’s  apparatus.  The  operator  may 
also,  and  it  is  this  last  process  which  is  pre¬ 
ferred  by  Orfila,  carbonize  directly  the  organs 
under  examination  by  nitric  acid.  To  effect  this 
the  viscera  are  first  to  be  cut  into  small  pieces 
and  dried,  and  then  thrown  by  small  portions  at 
a  time  into  a  porcelain  capsula  containing  hot 
nitric  acid.  An  abundant  disengagement  of 
nitrous  acid  fumes  soon  takes  place,  and  shortly 
afterwards  the  fragments  of  organic  matter  are 
dissolved.  When  all  the  organic  matter  has 
thus  been  put  in  the  capsula  the  evaporation 
is  to  be  continued  until  the  thickened  mass  emits 
all  of  a  sudden  a  thick  smoke.  The  capsula 
must  then  be  immediately  removed  from  the 
fire,  and  the  carbonization  is  spontaneously  com¬ 
pleted.  Should  the  capsula  be  suffered  to  re¬ 
main  longer  on  the  fire  a  very  vivid  deflagration 
would  ordinarily  take  place,  which  would  create 
a  notable  loss  of  arsenic.  The  charcoal  thus  ob¬ 
tained  must  be  pulverized  in  a  glass  mortar, 
and  boiled  several  times  with  distilled  water, 
and  the  liquor  is  tested  by  Marsh’s  apparatus. 
When  the  charring  has  been  carefully  effected 
the  liquor  is  limpid  and  does  not  froth  up,  but 
if  the  carbonization  is  complete,  if  the  charqoal 
resulting  therefrom  be  greasy,  the  liquor  ob¬ 
tained  contains  more  or  less  organic  matter,  and 
when  treated  by  Marsh’s  apparatus  it  froths  up. 

“  ‘The  charring  by  means  of  nitric  acid  is  in¬ 
convenient,  because  to  effect  this  a  large  quan¬ 
tity  of  acid  is  required  ;  but  a  drawback  of  a  much 
more  serious  kind,  and  which  it  is  often  impos¬ 
sible  to  avoid  even  by  the  most  careful  watching, 
is  the  very  vivid  deflagration  which  may  take 
place  towards  the  end  of  the  operation,  and 
by  which  the  greatest  part  of  the  arsenic  may  be 
volatilized.’* 

“  A  third  method  has  been  proposed  by  Messrs. 
Flandin  and  Danger  ;  this  method  is  as  fol¬ 
lows  : — The  portion  of  the  viscus  or  of  the  flesh 
which  is  intended  for  examination  must  be  cut 
into  small  pieces,  which  are  to  be  put  in  a  porce¬ 
lain  capsula,  and  drenched  with  one  sixth  or  a 
quarter  of  its  weight  of  pure  concentrated  sul¬ 
phuric  acid.  The  proportion  of  snlj^huric  acid 
to  be  employed  is  dependent  on  the  state  of  the 
animal  matter  ;  the  fresher  it  is,  the  larger  must 
be  the  proportion  of  sulphuric  acid. 

“  The  capsula  being  placed  on  the  fire,  the 
animal  matter  soon  becomes  liquefied  and  trans¬ 
formed  into  a  black  semi-fluid  mass,  which  must 
be  stirred  all  the  while  with  a  glass  rod.  When 
the  matter  has  thus  liquefied,  and,  in  order  to 
avoid  projection,  pieces  of  ignited  charcoal  are 
placed  all  round,  so  as  to  heat  the  edges  of  the 
capsula,  the  treatment  is  to  be  continued  until 
the  matter  has  acquired  sufficient  consistence,  so 
that  all  danger  of  intumescence  or  projection  is 
over.  The  heat  is  then  to  be  increased,  so  as  to 
heat  the  capsula  in  an  equable  manner,  until 
complete  evaporation  of  the  liquid. 

“  If  the  charcoal  resulting  from  the  operation 
is  dry  and  brittle,  it  is  a  sign  that  the  charring  is 
as  it  should  be,  and  that  the  quantity  of  sul¬ 
phuric  acid  employed  was  sufficient.  If,  on  the 
contrary,  the  charcoal  obtained  is  greasy  and 
cannot  be  readily  pulverized,  the  capsula  must 
be  withdrawn  from  the  fire,  left  to  cool  for  some 

•  Extracted  from  the  report  of  the  committee  of  the 
Eoyal  Institute. 


little  time,  drenched  with  a  fresh  portion  of  sul¬ 
phuric  acid,  and  heated  again  until  vapours  are 
no  longer  disengaged,  and  the  charcoal  has  be¬ 
come  dry  and  brittle. 

“  The  capsula  is  now  to  be  withdrawn  from 
the  fire  and  sufiered  to  cool ;  the  charcoal  is 
next  to  be  pulverized  with  a  glass  pestle  and 
moistened  with  aqua  regia,  composed  of  three 
parts  of  nitric  acid  and  one  part  of  muriatic  acid  : 
both  these  acids  must  be  pure  and  concentrated. 
By  this  addition  of  aqua  regia  the  arsenious  is 
converted  into  arsenic  acid,  which  is  much  more 
soluble.  Heat  is  to  be  again  applied,  stirring  all 
the  while  until  the  charcoal  has  become  dry.  In 
this  state  it  is  to  be  treated  by  boiling  water,  and 
the  liquor,  which  is  quite  limpid,  and  sometimes 
colourless,  is  introduced  into  Marsh’s  apparatus, 
in  which  it  never  produces  any  froth.  ‘  This 
process,’  continues  the  report  of  the  committee 
of  the  Academy  of  Sciences,  ‘  is  much  prefer¬ 
able  to  the  carbonizing  by  means  of  nitric  acid  ; 
the  operation  is  more  easily  controlled  ;  a  less 
quantity  of  the  reagents  is  required  (which  is  a 
very  important  consideration),  and  deflagration 
never  takes  place.  And  we  have  ascertained,  by 
a  great  number  of  experiments,  that  by  operating 
by  this  process  upon  two  or  three  hundred 
grammes  (about  thirty  or  forty  thousand  English 
grains)  of  muscular  flesh,  to  which  only  one 
milligramme  (0.0154  gr.)  of  arsenious  acid  had 
been  added,  spots  of  arsenic  were  obtained,  upon 
which  all  the  characteristic  reactions  of  arsenic 
could  be  demonstrated.’ 

“This  process,  though  simple  and  extremely 
delicate,  rests,  however,  upon  reactions,  attended 
also  with  certain  drawbacks  which  it  is  important 
to  point  out.  If  in  effect  the  methods  employed 
in  chemico-legal  analyses  should  be  such  as  to 
leave  no  doubt  as  to  the  real  nature  of  the  poi¬ 
sonous  substance  separated,  it  is  equally  neces¬ 
sary  that  these  methods,  when  in  sufficiently  skil¬ 
ful  hands,  should  not  cause  the  substances,  for 
the  separation  of  which  they  are  employed,  to 
be  destroyed  or  dissipated.  Now,  the  above 
process  by  sulphuric  acid,  as  described,  does  not 
fulfil  the  latter  condition,  for  it  may  cause  the 
volatilization,  and  subsequently  a  loss  of  arsenic 
more  or  less  considerable. 

“  The  necessity  in  which  the  operator  is  placed 
of  eliminating  at  the  end  of  the  operation  the 
excess  of  sulphuric  acid  requires  a  temperature 
sufficiently  elevated,  at  least  in  some  cases,  to 
reduce  the  arsenious  acid  in  contact  with  the 
charcoal  produced  by  the  animal  matter,  and  to 
volatilize  either  the  liberated  arsenic,  or  else  the 
undecomposed  arsenious  acid  ;  the  vapours  of 
sulphuric  acid  must  render  this  volatilization 
still  more  easy. 

“  It  does  not  seem  possible  to  manage  the  heat 
as  completely  to  avoid  all  chance  of  loss,  though 
this  danger  is  much  diminished  when  in  the 
hands  of  chemists  well  versed  in  the  manipula¬ 
tion  of  the  process  ;  but  it  must  be  admitted 
that,  generally  speaking,  the  necessity  of  ob¬ 
taining  a  dry  and  brittle  charcoal  will  lead,  at 
least  in  some  cases,  to  heating  the  mass  to  a 
temperature  which  may  prove  sufficiently  high 
to  volatilize  all  the  arsenic.  A  process,  there¬ 
fore,  which,  in  a  theoretical  point  of  view,  pre¬ 
sents  this  inconvenience  furnishes  results  which 
are  conclusive  when  positive,  but  doubtful  or 
uncertain  when  negative, 

“  At  any  rate,  this  process  requires  to  be 
modified,  as  was  proposed  by  the  committee 
of  the  Royal  Institute,  by  effecting  the  car¬ 
bonization,  not  in  an  open  capsula,  but  in  a 
retort  provided  with  a  receiver.  The  charcoal 
which  is  left  in  the  retort  must  be  well  pul¬ 
verized,  and  tren.ted  by  a  little  nitric  acid, 
dried  again,  treated  by  boiling  water,  and  the 
liquid  which  may  have  distilled  in  the  receiver 
is  to  be  added  thereto. 

“And,  further,  if  the  substance  to  be  car¬ 
bonized  contains  chlorides,  it  is  to  be  feared  that 
the  arsenic  may  be  carried  away  in  the  state  of 
chloride  of  arsenic  during  the  decomposition  by 
sulphuric  acid,  or  subsequently  during  the  treat¬ 
ment  of  the  charcoal  by  aqua  regia  ;  the  arsenic, 
however,  may  be  arresteu  whilst  caroonizing  in 


a  retort,  provided  with  a  receiver,  the  inside  of 
which  must  be  previously  moistened  with  water. 

“  Lastly,  this  process  has  another  incon¬ 
venience,  namely,  as  it  is  almost  impossible  that 
the  sulphuric  charcoal  which  remains  after  car¬ 
bonization  should  not  contain  sulphurous  acid, 
the  solution  which  contains  it  being  introduced 
in  Marsh’s  apparatus  determines  the  separation 
of  the  arsenic  in  the  state  of  sulphuret  of  arsenic, 
and  necessitates  a  modification  of  the  processes 
employed  for  the  identification  of  this  body 
when  obtained  in  the  metallic  state. 

“  To  resume:  the  analyst  has  the  choice  be¬ 
tween  two  methods  of  combustion ;  the  one  by 
sulphuric  acid,  the  other  by  nitre.  The  latter, 
when  well  executed,  appears  preferable,  the 
arsenic  forming  then  a  non-volatile  combination 
(arseniate  of  potash)  ;  the  danger  of  loss  of  this 
body  must  be  less  than  that  by  the  process  of 
carbonization  by  sulphuric  acid.  If,  however,  it 
be  apprehended  that  some  part  of  the  mixture  of 
nitre  with  the  matter  to  be  burnt,  which  mixture 
can  never  be  perfectly  intimate,  if,  we  repeat  it, 
there  is  reason  to  apprehend  that  this  mixture 
should  be  acted  upon  by  the  heat  before  the  re¬ 
action  of  the  nitre  takes  place,  which  would 
cause  a  portion  of  the  arsenic  to  disappear,  this 
mixture  may  be  further  mingled  with  three  or 
four  times  its  weight  of  dry  carbonate  of  soda, 
the  object  of  this  addition  being  to  render  the 
deflagration  less  rapid,  and  to  produce  the  fusion 
and  consequently  the  contact  of  the  substances 
in  the  mixture  before  the  combustion  of  the 
animal  matter  takes  place.  This  process,  it  is 
true,  has  the  drawback  of  introducing  in  the 
analysis  a  somewhat  larger  number  of  chemical 
reagents ;  but  this  inconvenience  disappears  if 
the  analyst  takes  care,  as  he  always  should  be¬ 
fore  submitting  the  analysis  to  the  last  and  defi¬ 
nitive  test  in  Marsh’s  a[)paratus,  to  make  a  blanc 
assay  of  all  the  substances  which  he  employs. 

“  In  effecting  the  combustion  of  the  organic 
matter  by  means  of  nitre,  as  has  been  related 
above,  but  without  addition  of  carbonate  of 
soda,  the  committee  of  the  Academy  of  Medicine 
who  undertook  also  an  important  series  of  re¬ 
searches  upon  arsenic,  in  a  medico-legal  point 
of  view,  obtained,  according  to  M.  Caventou, 
who  wrote  the  report,  results  which  were  gene¬ 
rally  of  a  more  clear  and  decisive  kind  than  by 
the  carbonization  by  means  of  sulphuric  acid, 

“  When  the  animal  substances  in  which  the 
presence  of  arsenic  is  suspected  have  been  de¬ 
stroyed,  the  poison  must  be  tested  for  by  means 
of  Marsh’s  improved  apparatus. 

“  This  apparatus,  as  first  used  and  improved 
by  Liebig  and  Berzelius,  has  been  already  de¬ 
scribed  ;  therefore  all  that  is  necessary  now  is  to 
point  out  here  the  further  modifications  which 
have  been  made  to  it. 

“  It  is  known  that,  when  hydrogen  gas  is  dis¬ 
engaged  from  a  liquor  which  holds  in  solution  an 
arsenical  compound  soluble  in  water,  this  gas  is 
associated  with  a  certain  proportion  of  arseniu- 
retted  hydrogen  gas,  the  presence  of  which  may 
be  immediately  recognised  by  the  following  cha¬ 
racters, 

“  1st.  Its  being  decomposed  by  heat.  If  the 
gas  be  passed  through  a  glass  tube  heated  to  a 
dark  red,  the  arseniuretted  hydrogen  is  decom¬ 
posed  into  hydrogen  gas,  which  is  disengaged, 
and  metallic  arsenic,  which  condenses  under  the 
form  of  a  ring  at  a  certain  distance  from  the  part 
of  the  tube  which  is  exposed  to  the  action  of  the 
heat. 

“  2d.  Its  incomplete  combustion  in  the  air. 
The  jet  of  hydrogen  gas  mixed  with  arse¬ 
niuretted  hydrogen  being  kindled,  the  element 
more  combustible  than  the  other  (namely,  the 
hydrogen)  burns  first ;  so  that,  if  a  cold  sub¬ 
stance  (for  example,  a  piece  of  china)  be  in¬ 
troduced  into  the  flame,  the  arsenic  condenses 
upon  it  in  the  metallic  state,  forming  shming 
spots  of  a  dark  brown  colour. 

“  By  means  of  Marsh’s  apparatus  these  pro¬ 
perties  of  arseniuretted  hydrogen  may  be  ex¬ 
hibited.  The  formation  of  the  metallic  ring 
must  be  preferred  to  the  production  of  spots, 
for  the  greatest  part  of  the  volatilized  arsenic 
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may  thus  be  assembled  in  one  point,  and  quanti¬ 
ties  of  arsenic  ■which  could  not  be  perceived  by 
means  of  spots,  or  if  so  in  a  doubtful  manner, 
are  rendered  perfectly  visible,  -when  tried  for 
the  production  of  the  ring.  Wherefore  the  com¬ 
mittee  of  the  Institute  has  given  the  preference 
to  an  apparatus  by  which  the  arsenic  may  be 
isolated  in  the  shape  of  a  metallic  ring.” 

Again,  under  the  head  of  carbon,  page  529, 
vol.  ii.,  we  find  another  admirable  note  on  some 
methods  of  discovering  the  amount  of  carbon  in 
iron.  The  first  is  a  plan  of  M.  Fuchs,  and  con¬ 
sists  : — 

“  in  treating  this  metal,  steel  or  cast  iron, 
by  a  solution  of  perchloride  of  iron,  the  excess  of 
acid  of  which  has  been  previously  saturated  with 
marble.  The  iron  dissolves,  and  the  perchloride 
of  iron  is  converted  into  protochloride  of  iron ;  a 
sediment  consisting  of  peroxide  of  iron,  mixed 
with  charcoal,  is  at  the  same  time  precipitated, 
which  must  be  treated  separately  by  muriatic 
acid.  This  method  is  a  modification  of  that  of 
Berzelius,  which  consists  in  treating  the  car¬ 
bonaceous  iron  by  protochloride  of  copper 
{chlorure  cuivrique).  The  advantage  of  this 
method,  according  to  Berzelius,  is  that  the  ope¬ 
ration  can  be  more  readily  followed,  and  that 
it  produces  peroxide  of  iron,  which  is,  perhaps, 
more  easy  to  separate  from  the  charcoal  than 
copper. 

“  M.  Regnault  proposed  another  method  for 
the  easy  and  accurate  determination  of  the  car¬ 
bon  contained  in  cast  iron.  Five  grammes  of 
cast  iron  reduced  into  filings,  when  it  is  soft,  or 
pulverized  into  a  mortar  when  it  is  brittle,  are 
mixed  with  sixty  or  eighty  grammes  of  chromate 
of  lead,  previously  fused,  one  third  or  one  fourth 
of  which  mixture  is  set  aside.  Five  grammes  of 
chlorate  of  potash  are  then  added  to  the  re¬ 
mainder,  which  chlorate  of  potash  contains  about 
the  quantity  of  oxygen  necessary  to  convert  the 
iron  into  peroxide  ;  and  the  mixture  is  introduced 
into  a  glass  tube,  similar  to  those  employed  in 
organic  analysis,  but  which  may  be  much  shorter. 
The  portion  of  the  mixture  of  cast  iron  and  of 
chromate  of  lead,  which  was  set  aside,  is  now 
added  and  put  over  the  other  portion  in  the 
tube,  and  lastly,  an  exsiccating  apparatus,  and  a 
Liebig’s  apparatus  for  condensing  carbonic  acid, 
is  adapted  to  the  tube  as  for  performing  an 
organic  analysis.  The  portion  of  the  tube  which 
contains  the  mixture  without  chlorate  is  brought 
to  a  red  heat,  and,  when  this  is  done,  the  ope¬ 
rator  begins  to  heat  the  portion  which  contains 
the  other  mixture  with  the  chlorate,  and  the 
heat  is  gradually  advanced  in  proportion  as  the 
disengagement  of  the  gas  becomes  slower.  By 
operating  thus,  the  cast  iron  is  first  burnt  almost 
completely  by  the  oxygen  of  the  chlorate,  and 
only  a  very  small  quantity  of  this  gas  escapes 
from  the  tube.  The  temperature  then  becoming 
higher,  the  combustion  is  finished  by  the  chro¬ 
mate  of  lead  which  in  fusing  oxidizes  the  last 
portion  of  the  cast  iron.  It  is  advisable  to  wrap 
the  glass  tube  in  a  sheet  of  copper,  because, 
towards  the  end,  the  heat  must  be  strong  enough 
to  fuse  the  chromate  of  lead  completely. 

“  The  oxidization  of  the  cast  iron  is  complete, 
which  may  be  ascertained  by  triturating  the  mass 
contained  in  the  tube  after  the  combustion,  when 
it  will  be  seen  that  not  a  particle  remains  capable 
of  being  attracted  by  a  magnet.  The  analysis  is 
besides  so  easily  performed  that  it  may  be  com¬ 
pleted  in  less  than  half  an  hour.” 

We  have  extracted  the  foregoing  long  portions 
of  Peligot’s  addition  to  the  French  edition  of 
Rose’s  work  in  order  that  the  reader  may  judge 
favourably  of  Dr.  Normandy’s  editorial  discrimi¬ 
nation.  "To  extract  any  portion  of  the  transla¬ 
tion  of  the  original  treatise  that  should  do  justice 
to  the  author’s  views  would  be  impossible.  The 
two  volumes  should  be  in  the  possession  of  every 
individual  who  is  occupied  by  chemical  inquiries. 

Hitherto  Dr.  Normandy  has  come  under  our 
notice  as  a  translator.  We  have  now  to  regard 
him  as  an  original  author  in  connection  with  his 
“  Introduction  to  Rose’s  Chemistry,”  a  work 
which,  having  looked  carefully  through,  we  can 
honestly  pronounce  admirable  in  all  respects 


except  its  name.  It  bears  a  similar  relation  to 
Rose’s  treatise  that  a  condensed  algebraical 
formula  does  to  the  equivalent  expression  ex¬ 
panded  in  full,  being,  in  point  of  fact,  a  series 
of  tabular  views  of  chemical  reagencies  to  be 
seen  in  the  concrete,  and  contemplated  at  a 
glance.  As  a  practical  introduction  to  Rose’s 
treatise,  Dr.  Normandy’s  book  is  unintelligible, 
but  it  is  nevertheless  a  remarkably  useful 
work.  Chapter  xiii.,  which  sets  forth  a 
summary  process  for  detecting  the  genus  of 
salts,  we  consider  to  be  the  result  of  a  very 
happy  idea.  In  chemistry,  as  well  as  more 
ordinary  afiairs,  ninety-nine  per  cent,  of  any 
truth  will  often  serve  for  most  ends,  and  some 
offhand  mode  of  acquiring  this  amount  without 
much  exercise  of  delicacy  or  refinement  or  ex¬ 
penditure  of  time  is  often  a  desideratum : — 

”  The  genus  of  a  salt,”  our  author  states, 
“  may  generally  be  determined  by  a  few  simple 
experiments,  and,  although  -we  have  given 
before  a  comprehensive  course  of  operations,  by 
means  of  which  the  same  object  maybe  attained 
by  a  systematical  analysis  of  the  substance,  yet 
the  following  table  may  be  found  useful  for  the 
purpose  of  summarily  ascertaining  to  what  generic 
class  a  given  salt  may  belong : — 

A. 


f  Sulphuret, 
■  1  Seleniuret. 


“Pour  some  sulphuric  acid  upon  a  portion  of 
the  salt  under  examination,  and,  if  the  salt  thus 
treated  by  sulphuric  acid  produces  an  effer¬ 
vescence,  a  gas  being  thus  disengaged,  see  B.  a. 
“  (a).  The  salt  maybe  a 
Carbonate, 

Sesquicarbonate, 

Bicarbonate,  /Chloride,  ^ 

Chlorate,  i  Iodide, 

Perchlorate,  \  or  a  <  Bromide,  ' 

Nitrate,  f  Fluoride,  I 

Nitrite,  \  Cyanide,  , 

Sulphite, 

Hyposulphite, 

“  If  the  salt  thus  treated  by  sulphuric  acid 
does  not  effervesce,  nor  disengage  any  gas  at  the 

ordinary  temperature,  see .  R.  5, 

“  (5).  The  salt  may  be  an 
Arseniate,  Phosphate, 

Borate,  Phosphite, 

Bromate,  Hypophosphite, 
lodate  Seleniate, 

Oxalate,  Selenite, 

B. 

“  If  the  gas  disengaged  from  the  salt  treated 
by  sulphuric  acid  (A.  a.)  has  colour,  see . .  C.  c. 
“  (c).  The  salt  may  be  a 

Chlorate,  1  /  Iodide, 

Nitrite,  /  ( Bromide. 

“If  the  gas  evolved  from  the  salt  treated  by 
sulphuric  acid  (A.  a.)  is  colourless,  see. .  F.  d, 
(d).  The  salt  may  be  an 


Silicate, 

Sulphate, 

Hyposulphate. 


Arsenite, 
Antimoniate, 
Antimonite, 
Carbonate, 
Bicarbonate, 
Sesquicarbonate, 
Chromate, 
Molybdate, 


Nitrate, 
Perchlorate, 
Sulphite, 
Hyposulphite, 
Tantalate, 
Titanate, 
Tungstate, 
Vanadate, 

c. 


(Chloride, 
Cyanide, 
Fluoride, 
Sulphuret, 
Seleniuret, 


“  If  a  portion  of  the  salt,  being  thrown  upon 
ignited  charcoal,  activate  the  combustion  thereof, 
more  or  less,  see . . .  D.  e. 

“  (e).  The  salt  may  be  a 
Chlorate, 

Nitrite, 

Seleniate. 

“  If  a  portion  of  the  salt,  being  thrown  upon 
ignited  charcoal,  does  not  activate  the  combus¬ 
tion  thereof,  see .  E.  J". 

“  (/).  The  salt  may  be  an 
Iodide, 

Bromide. 

D. 

“  If  the  salt,  being  mixed  with  a  combustible 
substance,  such  as  sulphur,  charcoal,  sawdust, 
phosphorus,  &c.,  detonates  violently  when  struck 
with  a  hammer,  it  is  a .  Chlorate.  </, 

“  If  the  salt,  being  mixed  with  combustible 
substances,  as  said  above  (D,  ff.),  and  then 
struck  with  a  hammer,  does  not  detonate,  and 
provided  it  has  emitted  ruddy  fumes  of  nitrous 
acid  when  treated  by  sulphuric  acid,  as  said 
before  (B.  c.),  it  is  a . Nitrite,  h. 


E. 

“  If  the  salt,  being  dissolved,  its  solution, 
when  treated  by  aqueous  chlorine,  deposits  a 
brown  powder,  which  powder  emits  vapours  of  a 
violet  colour  when  heated,  it  is  an. .  Iodide. 

“  If  the  solution  of  the  salt,  being  treated  by 
aqueous  chlorine,  assumes  a  reddish-yellow 
colour,  but  forms  no  precipitate,  and  exhales  a 
strong  odour  of  bromine,  it  is  a  . .  Bromide,  j. 

F. 

“  If  the  gas  disengaged  from  the  salt,  which 
has  been  treated  by  sulphuric  acid  (B.  d.),  is  in 
the  shape  of  white  pungent  fumes,  more  or  less 

thick,  see .  G.  h. 

“  (h).  The  salt  may  be  a 

Nitrate,  1  ( Chloride, 

Perchlorate,  /  \  Fluoride. 

“  If  the  gas  disengaged  from  the  salt,  treated 
by  sulphuric  acid  (B.  d.),  is  invisible  in  the  air, 

see  .  J.  1. 

“  (1).  The  salt  may  be  a 
Carbonate,  \ 

Bicarbonate,  j  t  Cyanide, 

Sesquicarbonate,  >  or  a  <  Seleniuret, 
Sulphite,  I  ( Sulphuret. 

Hyposulphite,  J 

G. 

“  If  the  white  pungent  fumes  disengaged  from 
the  salt,  treated  by  sulphuric  acid  (B.  d.),  corrode 

glass,  it  is  a  .  Fluoride,  m, 

“  If  the  fumes  disengaged  from  the  salt 
treated  by  sulphuric  acid  (B.  d.)  have  no  action 

upon  glass,  see  . H.  n. 

“  (n).  The  salt  may  be  a 
Nitrate, 
or  a 

Perchlorate, 
or  a 
Chloride. 

H. 

“  If  the  salt  previously  mixed  with  peroxide 
of  manganese.is  treated  in  the  cold  by  sulphuric 
acid,  and  emits  then  a  greenish-yellow  gas  having 

the  odour  of  chlorine,  it  is  a .  Chloride,  o. 

“  If  the  salt,  being  treated  in  the  same  manner 
as  just  said,  does  not  disengage  chlorine,  see  I.  p, 
“  (p).  The  salt  may  be  a 
Nitrate, 
or  a 

Perchlorate. 

I. 

“  If  the  salt,  previously  mixed  with  copper 
filings  and  then  treated  with  sulphuric  acid, 
either  in  the  cold  or  by  a  gentle  heat,  disengages 
ruddy  vapours  of  nitrous  acid,  it  is  a  Nitrate,  q. 

“  If  the  salt,  treated  in  the  same  way,  does 
not  disengage  ruddy  fumes  of  nitrous  acid,  it  is 
a .  Perchlorate,  r. 

J. 

“  If  the  solution  of  the  salt,  being  tested  by 
solution  of  salts  of  lead,  of  copper,  of  mercury, 
of  silver,  produces  a  black  precipitate,  see  K.  s. 
“  (s).  'The  salt  may  be  a 

Seleniuret, 
or  a 

Sulphuret. 

“  If  the  salt  tested  with  these  metallic  solu¬ 
tions  produces  no  black  precipitate,  see . .  M.  t, 
“  (t).  The  salt  maybe  a 
Carbonate,  \ 

Sesquicarbonate,  f 
Bicarbonate,  >  or  a  Cyanide. 

Sulphite,  I 

Hyposulphite,  / 

K. 

“  If  the  salt  forms  a  colourless  solution,  which, 
when  treated  in  that  state  by  acid,  disengages  a 
gas  of  a  fetid  odour  (sulphuretted  hydrogen),  the 

solution  remaing  transparent,  see .  L.  u. 

“  (m).  The  salt  may  be  a 

Seleniuret, 
or  a 

Sulphuret. 

“  If  the  salt  forms  a  solution  of  a  reddish- 
yellow  colour,  which  disengages  sulphuretted 
hydrogen  gas,  when  treated  by  an  acid,  a  yel¬ 
lowish-white  precipitate  of  sulphur  being  at  the 
same  time  produced,  it  is  a 

Sulphuret.  t;.  (in  maximum  of  sulphur), 
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L. 

“  If  the  salt  forms  a  colourless  solution, 
which,  when  treated  by  nitrous  acid,  or  chlorine, 
deposits  a  yellowish- white  powder  of  sulphur,  it 
is  a .  Sulphuret  (simple),  w. 

“  If  the  solution  of  the  salt,  being  treated  by 
nitric  acid,  or  by  chlorine,  does  not  deposit  a 
yellowish- white  powder  of  sulphur,  it  contains 

Seleniurets.  x. 


M. 

“  If  the  salt,  being  treated  by  a  strong  acid, 
emits  an  odour  of  bitter  almonds,  and  if  its  solu¬ 
tion  produces,  with  nitrate  of  silver,  a  white 
precipitate  insoluble  in  cold  nitric  acid,  soluble 
in  ammonia,  it  is  a .  Cyanide,  y. 

“  If  the  salt,  when  treated  by  a  powerful  acid, 
does  not  evolve  a  gas  having  the  odour  of  bitter 
almonds,  and  if  its  solution  is  not  precipitated  by 
nitrate  of  silver,  or  if  the  precipitate  produced  is 
soluble  in  cold  nitric  acid,  see .  N.  z, 

“  (z).  The  salt  may  be  a 

Carbonate,  Sulphite, 

Sesquicarbonate,  Hyposulphite. 

Bicarbonate, 

N. 

“If  the  salt,  when  treated  by  acids,  disengages 
a  gas  which  extinguishes  alighted  taper  plunged 
in  it,  and  which  forms  a  white  precipitate  with 
lime-water,  see .  O.  a'. 

“  (a').  The  salt  maybe  a 
Carbonate, 

Sesquicarbonate. 

Bicarbonate. 

“  If  the  salt,  when  treated  by  acids,  disengages 
a  gas  which  has  the  odour  of  burning  sulphur, 
(sulphurous  acid),  which  extinguishes  a  lighted 
taper  plunged  therein,  but  forms  no  precipitate 
with  lime-water,  see .  Q.  6'. 

“  (6').  The  salt  may  be  a 
Sulphite, 
or  a 

Hyposulphite. 

O. 

“  If  the  solution  of  the  salt  produces  a  white 
precipitate  when  treated  by  a  solution  of  sul¬ 
phate  of  magnesia  at  the  ordinary  temperature, 
it  is  a .  Carbonate,  c. 

“  If  the  solution  of  the  salt  produces  no  preci¬ 
pitate  when  treated  by  the  solution  of  sulphate 
of  magnesia  at  the  ordinary  temperature,  see 


“  (d').  The  salt  may  be  a 
Bicarbonate, 
or  a 

Sesquicarbonate. 

P. 

“  If  the  solution  of  the  salt  is  precipitated  by 
lime  or  baryta- water  or  by  solutions  of  salts  of 
lead  or  of  copper  with  effervescence,  it  is  a 

Bicarbonate,  e'. 

“  If  the  solution  of  the  salt  is  precipitated  by 
lime  and  baryta- water,  and  by  solutions  of  salts 
of  lead,  but  does  not  sensibly  effervesce  in  so 
doing,  it  is  a . .  Sesquicarbonate. 

Q. 

“  If  the  solution  of  the  salt  effervesces  when 
treated  by  acids,  and  disengages  sulphurous  acid 
whilst  the  solution  remains  clear,  it  is  a 

Sulphite,  ff'. 

“  If  the  solution  of  the  salt,  when  treated  by 
acids,  effervesces,  and  disengages  sulphurous 
acid,  but  forms  at  the  same  time  a  yellowish- 
white  deposit  of  sulphur,  it  is  a 

Hyposulphite.  A'. 

B. 


“  If  the  salt,  being  treated  by  sulphmic  acid 

has  emitted  coloured  fumes,  see .  S.  i' 

“  (r).  The  salt  may  be  a 
Bromate, 
or  an 
lodate. 

“  If  the  salt,  being  treated  by  sulphuric  acid 

does  not  evolve  coloured  fumes,  see . T.  j 

“  (/).  The  salt  may  be  an 

Antimoniate,  Hypophosphite, 

Antimonite,  Seleniate, 

Arseniate,  Selenite, 

Arsenite,  Silicate, 

Borate,  Sulphate, 


Chromate, 

Molybdate, 

Oxalate, 

Phosphate, 

Phosphite, 


S. 


Hyposulphate, 

Tantalate, 

Titanate. 

Tungstate, 

Vanadate. 


“  If  the  salt,  being  treated  by  sulphuric  acid, 
disengages,  with  the  help  of  heat,  reddish-brown 
vapours,  condensing  to  a  liquid  of  the  same  co¬ 
lour,  the  salt  is  a  .  Bromate.  A'. 

■'  If  the  salt,  being  treated  by  sulphuric  acid, 
disengages,  with  the  help  of  heat,  violet  vapours, 
which  condense  into  small  shining  greyish 
spangles,  it  is  an  . .  lodate.  I', 

T. 

“  If  the  salt,  having  an  alkali  for  a  base,  fuses 

easily  into  a  limpid  glass,  see .  U.  m', 

“  (m’).  The  salt  may  bean 

Arseniate,  Phosphate, 

Borate,  Silicate. 

“If  the  salt,  having  an  alkali  fora  base,  is 
either  infusible  or  decomposed  by  heat,  or,  if 
fusible,  does  not  produce  a  limpid  transparent 

glass,  see . . .  X.  n  , 

“  (w’).  The  salt  may  be  an 


Arsenite, 
Antimoniate, 
Antimonite, 
Chromate, 
Molybdate, 
Oxalate, 
Phosphite, 
Hypophosphite, 


Seleniate, 

Selenite, 

Hyposulphate, 

Sulphate, 

Tantalate, 

Titanate, 

Tungstate, 

Vanadate.” 


From  the  portion  of  the  chapter  which  we 
have  transferred  to  our  pages  the  chemical  reader 
will  be  able  to  judge  of  the  utility  of  our  author’s 
summary  process. 

Our  pleasure  from  the  consideration  of  the 
chapter  is  so  great  that  we  will  not  stop  to  point 
out  (except  most  rapidly)  some  words  which  are 
not  quite  English,  although  so  nearly  like  it  that 
we  understood  without  difficulty  the  meaning. 
Capsule  is  more  English  than  capsula,  and 
the  term  activate  we  do  not  remember  to  have 
seen  before,  but  it  is  now  admixed  with  asso¬ 
ciations  so  little  unpleasing  to  us  that  some  day 
we  may  find  it  tripping  unconsciously  from  our 
own  pen. 

Other  duties  must  now  call  us  from  a  further 
consideration  of  Dr.  Normandy’s  literary  la¬ 
bours.  "VVe  beg  to  congratulate  him  on  the 
felicitous  achievement  of  his  task,  and  hope  he 
may  before  long  be  introduced  to  us  again  on  an 
occasion  most  pleasing  to  every  author — the  oc¬ 
casion  of  a  new  edition. 
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THE  NEW  CURRICULUM  OF  STUDY  AT 
CAMBRIDGE. 

Most  of  our  readers  will  doubtless  have  heard 
of  a  certain  eccentric  gentleman  of  Hellenic 
fame  denominated  Procrustes, — an  individual 
who,  although  possessed  of  highly-elaborated 
notions  of  adaptation,  accomplished  his  object 
by  a  course  more  summary  than  it  was  consider¬ 
ate  or  agreeable.  How  he  studied  the  comfort 
of  his  guests,  by  adapting  their  respective  lengths 
to  the  length  of  his  iron  bed,  is  well  known. 
Fortunate,  indeed,  was  the  guest  whose  length 
of  limb  exactly  accorded  with  that  of  the  iron 
frame ;  he  might  sleep  and  be  comfortable  ; 
but  very  little  of  comfort,  we  presume,  could 
there  have  been  for  those  whose  legs  might 
happen  to  have  been  either  too  short  or  too  long 
for  the  iron  standard.  To  be  extended  a  few 
inches  in  the  former  case,  or  amputated  to  the 


same  amount  in  the  latter,  could  have  been  no 
joke. 

The  conceit  of  Procrustes  is  not  so  extraordi¬ 
nary  after  all ;  a  similar  feat  has  up  to  the  pre¬ 
sent  time  been  attempted  by  our  two  ancient 
universities ;  and,  if  Cambridge  has  taken  the 
initiative  in  arranging  a  better  order  of  things? 
the  revolution  has  been  accomplished  so  tar¬ 
dily,  and  with  so  little  display  of  cordiality  by 
the  members  of  the  Senate,  as  to  warrant  one  in 
believing  that  the  change,  though  effected,  was 
the  result  of  pressure  from  without  rather  than 
from  an  internal  consciousness  of  the  absurdity 
of  the  university  eurrieulura. 

Nature  has  diversified  the  character  and 
leaning  of  the  human  mind  no  less  than 
external  lineaments  of  form  and  figure.  One 
individual  will  possess  a  tendency  to  acquire  a 
refined  mathematical  education — another  will 
prefer  the  study  of  languages — another  will  avail 
himself  of  all  opportunities  to  dive  into  the  arcana 
of  physical  or  chemical  truths — and  a  fourth  will 
be  qualifying  himself,  by  the  study  of  political 
science,  to  take  part  in  the  multifarious  legisla¬ 
tive  duties  in  which  he  may  be  hereafter  likely 
to  play  a  prominent  part.  Either  of  these  sub¬ 
jects  surely  forms  an  ample  supply  of  materials 
(or  study  by  which  to  test  the  power  of  a  mind, 
by  which  to  award  a  fit  academic  recompense, 
or  a  passport  through  the  career  of  dawning 
manhood. 

To  have  insisted,  like  the  Cambridge  Senate, 
until  lately,  that  all  minds  should  train  them¬ 
selves  to  one  iron  standard  of  comparison — that 
all  honours  from  that  university  should  only  be 
awarded  through  the  mathematical  portal — 
was  little  more  than  a  re-enactment  of  the 
Procrustean  tyranny. 

And  now  that  Cambridge  has  tardily  ac¬ 
knowledged  her  error,  and  has  published  a  more 
extensive  curriculum  of  subjects  to  be  honoured 
and  taught,  we  will  venture  to  express  a  hope 
that  the  affectation  of  pure  abstraction,  an 
affectation  to  which  mathematicians  are  prone, 
may  not  hover  over  and  oppress  those  new 
branches  of  knowledge  to  which  Cambridge  has 
at  length  thrown  open  her  gates.  Although 
human  nature  in  the  abstract  be  defiled  and 
base,  and  science  be  the  emanation  of  God — a 
pure  effulgence  of  truth — yet  he  who,  being 
human,  thinks  it  beneath  him  to  apply  science 
to  the  amelioration  of  his  race,  fulfils  but  half 
his  mission  in  this  world,  and  will  have  a  grave 
sin  to  account  for  hereafter. 

Whatever  good  opinion  the  Cambridge  Se¬ 
nate  may  have  entertained  on  the  propriety  of 
the  studied  abstraction  from  all  earthly  uses 
which  they  accomplished  for  their  mathematical 
course,  this  opinion  is  one  which  has 
not,  for  a  long  time,  been  sealed  by  the  ap¬ 
probation  of  the  world.  Still  less  will  the 
world,  in  these  advancing  days,  sanction  the 
abstracted  system  as  regards  the  experimental 
sciences.  Cambridge,  having  passed  the  rubicon 
which  separated  her  from  the  outer  mental 
current,  must  now  float  on. 

W^e  give  her  our  God  speed,  and  shall  look 
with  much  anxiety  for  the  fruits  of  her  timely 
renovation. 
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MISCELLANEOUS  CQRRESPONOENCE. 

METHOD  OE  SEPARATING  MAXGANESE 
FROM  IRON,  &c. 

[To  the  Editor  of  the  Chemical  Times.] 

^  Sir, — It  is  well  known  that  one  of  the  most 
difficult  processes  which  the  practical  chemist 
has  to  contend  with  is  the  separation  of  oxide  of 
manganese  in  the  pure  state  from  its  native  com¬ 
binations.  The  most  abundant  ores  of  this 
metal,  as  black  w'ad,  pyrolusite,  or  grey  man¬ 
ganese,  are  commonly  met  with  associated  prin¬ 
cipally  with  iron,  carbonate  of  lime,  and  car¬ 
bonate  of  barytes.  Several  rather  circuitous 
methods  are  at  present  adopted  to  accomplish 
the  separation  of  these  different  substances,  in 
order  to  procure  the  manganese  in  a  state  appro¬ 
priate  for  the  preparation  of  pure  manganese 
salts,  as  also  for  its  appliances  in  the  arts  w'here 
its  absolute  purity  is  desirable. 

The  following  method  of  separation  appears  to 
be  one  of  the  most  exact  and  easy  of  execution 
of  any  that  has  been  hitherto  proposed.  It  must 
be  premised,  however,  that  I  have  had  an 
opportunity  to  test  its  applicability  only  in  the 
small  way: — First,  digest  the  substance,  pre¬ 
viously  reduced  to  powder,  in  hydrochloric  acid 
till  effervescence  has  wholly  ceased,  and  the  odour 
of  chlorine  is  no  longer  perceived  ;  then  evaporate 
the  solution  nearly  to  dryness  ;  add  chlorate 
of  potash  by  small  consecutive  portions  to  the 
mixture  ignited  to  redness  in  a  crucible.  By 
this  treatment  the  chlorate  of  potash  is  made  to 
furnish  oxygen  to  the  iron  and  manganese,  which 
are  converted  to  the  state  of  insoluble  oxides, 
while  the  lime  and  baryta  persist  as  chlorides. 
This  reaction  permits  the  easy  separation  of  the 
iron  and  manganese  from  the  lime  and  baryta 
compounds,  merely  by  dissolving  out  the  chlo¬ 
rides,  while  the  oxides  subside  as  insoluble 
residue,  which,  after  washing,  are  dissolved 
either  in  sulphuric  or  hydrochloric  acid. 

By  the  above  process  we  obtain  a  solution  of 
persalt  of  iron  and  protosalt  of  manganese,  which 
may  now  be  separated  from  each  other  by  several 
methods,  but  I  generally  give  the  preference  to 
the  following  one  : — The  solution  of  sulphate  of 
chloride  is,  in  the  first  place,  evaporated,  in  order 
to  expel  the  excess  of  acid  and  the  salts  redis¬ 
solved  in  water.  Chloride  of  soda,  or  bleaching 
liquor,  is  then  added  to  the  solution,  which 
precipitates  the  whole  of  the  manganese  as  a 
voluminous  hydrated  black  peroxide,  from  w'hich 
the  water  may  be  expelled  by  a  temperature 
below  redness,  while  the  whole  of  the  iron  exist¬ 
ing  in  solution  already  as  persalt  remains  en¬ 
tirely  unaffected  by  the  chloride  of  soda,  and 
may  be  separated  by  decantation. 

Another  method  for  the  separation  of  iron 
from  manganese,  which,  I  believe,  is  the  process 
generally  had  recourse  to,  is  to  evaporate  the 
mixed  chlorides  to  dryness,  and  heat  the  residue 
until  the  whole  of  the  chloride  of  iron  is  con¬ 
verted  to  insoluble  peroxide,  after  the  separation 
of  which  the  protochloride  of  manganese  is  re¬ 
dissolved  and  precipitated  by  the  ordinary 
method  with  carbonate  of  soda. 

I  perceive  in  your  last  periodical  you  favoured 
my  anonymous  communication  on  the  Separation 
of  Lime  from  Manganese  by  inserting  it  in  your 
journal.  Should  the  above  process  meet  with 
your  approbation,  you  will  oblige  by  its  publica¬ 
tion  A  CoRKESPONDENT. 


MISCELLANEA. 

ON  THE  ISOMORPHISM  OF  THE  NITRITE 
OF  LEAD  WITH  THE  NITRATE. 

By  J.  NICKLES. 

The  nitrite  of  lead  is  capable  of  crystallizing 
in  every  proportion  with  the  nitrite  ;  moreover, 
its  crystalline  form  is  identical  with  that  of  the 
latter  ;  it  is  a  regular  octahedron.  The  identity 
of  form  and  the  property  of  crystallizing  to¬ 
gether  constitute,  therefore,  a  case  of  isomor¬ 


phism.  Hitherto  the  nitrite  of  lead  has  been 
considered  to  be  anhydrous,  whence  certain 
authors  have  pointed  out  this  case  of  isomorphism 
as  being  contrary  to  the  law  of  M.  Mitscherlich. 
They  view  the  isomorphism  of  the  nitrite  of  lead 
with  the  nitrate  as  an  anomaly. 

On  analyzing  some  crystals  of  nitrite  of  lead, 
well  dried  between  blotting-paper,  they  yielded 
5.87  and  5.82  per  cent,  of  water,  which  does  not 
differ  considerably  from  the  theoretical  number, 
5.47.  The  atom  of  nitrate  of  lead,  NO-*  -}-  O, 
PbO,  consequently  becomes  in  the  nitrite 
N04  -}-  H,  PbO. — Comptes  Rendus,  August  28, 
1848. 


On  Sumbul  Root. — The  director  of  the  Bo¬ 
tanical  Gardens  at  St.  Petersburg,  M.  Fischer, 
says  that  the  word  Sumbul  is  applied  in  the 
East  Indies  to  many  aromatic  plants.  Thus  the 
name  of  Sumbul  Hindi  is  given  to  spikenard 
(Nardostachys  Jatamansi)  ;  and  the  aromatic 
root  ofValeriana  celtica  is  called  SumbulEkletior 
Sumbul  Ekelti,  also  Sumbul  Kumi  and  Sumbul 
Italicus.  The  Sumbul-root,  known  since  1840' 
in  Germany,  was  imported  into  Moscow  and  St. 
Petersburg  by  merchants  from  Khokand.  About 
its  origin  nothing  is  as  yet  satisfactorily  known  ; 
very  likely  it  comes  from  some  large  umbelliferous 
plant,  which  appears  to  be  similar  to  Archangelica 
officinalis.  Thielmann  and  others  have  given  an 
exact  description  of  this  root,  and  Reinsch  has 
examined  it  chemically.  Physiological  and 
clinical  experiments  have  shown  that  it  is,  in  its 
effects,  quite  similar  to  angelica  ;  it  increases  the 
energy  of  the  digestive  organs  by  a  more  active 
absorption  and  more  ready  assimilation  of  the 
chyle  into  blood.  It  restores  the  hacmatose 
functions,  increases  respiration  and  the  develop¬ 
ment  of  animal  heat,  accelerates  the  circulation 
of  the  blood,  the  assimilation  and  the  secretions. 

On  the  Coating  of  Glass  and  Porcelain 
Vessels  avith  Copper. — At  the  last  exhibition 
of  National  Industry  in  Paris,  glass  and  porce¬ 
lain  wares  from  Sevres,  such  as  crucibles,  retorts, 
and  evaporating- basins,  covered  with  a  galvano- 
plastic  coating  of  copper,  W'ere  exhibited. 
Similar  vessels  were  exhibited  at  Berlin.  The 
copper,  according  to  Mr.  Mallet,  is  applied  in 
the  following  manner :  the  exterior  surface  of  the 
vessel  is  smeared  over  wdth  a  thin  coat  of  Ca¬ 
nadian  balsam,  then  strew^ed  over  with  a  fine 
powder  of  plumbago,  and  the  latter  connected 
with  the  copper  pole  of  a  galvano- plastic  appa¬ 
ratus.  Dr.  Mohr  recommends  the  vessel  to  be 
first  coated  very  thinly  with  copal  varnish,  then 
to  be  strewed  over  with  bronzing-powder,  and 
this  coating  afterwards  made  perfectly  smooth. 
The  vessels  are  then  filled  with  water,  and 
placed  in  a  solution  of  sulphate  of  copper,  when 
the  process  of  coppering  is  taking  place. — Buch¬ 
ner's  Repertorium,  No.  145,  p.  57. 

Arsenitb  op  Quinine. — At  a  recent  meeting 
of  the  Society  of  Pharmacy  of  Paris,  M.  Sou- 
beiran  stated  that  arsenite  of  quinine  is  now 
much  recomm^ded  as  a  remedy  in  cutaneous 
diseases.  The  ™ocess  for  preparing  it,  by  double 
decomposition  from  sulphate  of  quinine  and  ar¬ 
senite  of  potosh,  was,  he  remarked,  not  a  good 
one :  the  following  process  he  had  found  to 
answer  well : — R  Sulphate  of  quinine,  100  parts  ; 
dissolve  it  in  distilled  water  with  the  addition  of 
a  few  drops  of  diluted  sulphuric  acid  ;  precipitate 
the  quinine  with  ammonia,  wash  it,  press  it,  and 
dissolve  it  in 

Rectified  spirit,  600  parts 
Add  Arsenious  acid,  14.4  “ 

heat  them  together,  and  filter.  As  the  filtered 
liquor  cools,  the  arsenite  of  quinine  separates  in 
acicular  crystals. 

Identity  of  the  Picric,  Chrysolepic,  and 
Nitrophenissic  Acids. — Prof.  R.  F.  Marchand 
has  confirmed,  by  further  experiments,  the 
identity  of  Dr.  Schunck’s  chrysolepic  acid  wdth 
the  picric  or  nitrophenissic  acid.  The  form  of 
the  crystals  of  chrysolepic  acid  w'as  found  to  be 
perfectly  indentical  wdth  that  of  picric  acid 
measured  by  Prof.  Mitscherlich.  The  same 
conclusions  have  also  been  arrived  at  by  M.  E. 
Robiquet,  by  the  analysis  of  the  salts  of  lead. 


TO  CORRESPONDENTS. 


“  L.  B.” — Your  sug^iestion  shall  be  attended  to. 

“  G.  S.,”  who  requires  our  opinion  on  some  points  con¬ 
nected  with  a  probable  advantageous  modification  of 
Smee’s  battery,  shall  be  answered  fully  in  our  next. 
Meantime  w'e  will  devote  to  the  whole  matter  our  anxious 
consideration. 

Mr.  Walker,  of  44,  Dean-street,  Soho,  thus  addres.ses  us  ; — 
“  To  the  Kditor  of  the  Chemical  IHmes. — Sir, — I  should 
esteem  it  a  favour  if  you  oblige  me  with  a  little  informa¬ 
tion  on  the  following.  1  enclose  apiece  of  paper  which 
is  coated  with  tin  by  means  of  a  metallic  solution  brushed 
over  the  surfaee  of  the  paper.  It  is  made  at  a  very  cheap 
rate  at  Birmingham,  and  I  want,  if  possible,  to  produce  a 
similar  article.  Also,  a  cheap  method  of  :producing  a 
crimson  colour  on  paper  similar  to  the  piece.-enclosed.” 
The  paper  is  tinged  scarlet,  we  imagine,  by  a  lake.  As 
to  the  other  question  we  are  unable  to  give  an  answer. 
Both  metallic  zinc  and  cyanide  of  potassium  liberate 
tin  from  its  proto-compounds  ;  perhaps  the  process  may 
be  in  this  direction. 

“  Chemicus”  thus  addresses  us; — “Sir, — Considering  the 
rapid  progress  and  numerous  applications  which  organic 
chemistry  (especially  the  vegetable  department  and  com¬ 
pound  radicals)  is  daily  exhibiting,  allow  me  to  suggest 
thataseries  of  lectures  specially  devoted  to  this  branch 
of  science,  considered  chiefly  in  relation  to  its  funda- 
ment.al  principles,  would  confer  inestimable  benefit  on 
the  whole  class  of  chemical  students,  as  well  as,  it  is  to 
be  hoped,  materially  advance  the  interests  of  the  forth¬ 
coming  Chemical  Times.  Such  an  exposition  of  the 
principles  of  oganico-chemical  science  published  weekly 
(as  being  then  presented  in  a  convenient  form  to  indivi¬ 
duals  who  have  not  leisure  to  sit  down  to  study  the  so- 
called  Manuals  of  Brande,  &c.)  would  tend  materially  to 
promote  the  cultivation  of  general  chemistry,  its  applica¬ 
tion  to  the  arts,  and  consequent  appreciation  where  its 
absence  is  at  present  so  generally  lamented.’’  W’e  feel 
great  pleasure  in  assuring  our  correspondent  that  a  series 
of  pajrcrs  on  this  subject  will  speedily  appear  in  the  pages 
of  the  Chemical  Times. 

“  W'.  G.  S.” — Your  specimens  are  so  withered  and  muti¬ 
lated  that  we  despair  of  being  able  to  recognise  them. 
W'e  will  endeavour,  however,  to  do  so,  and  communicate 
with  you  in  our  next.  Meantime  there  can  be  little  doubt 
that  the  remedies  would  be  quite  inefficacious  in  any  con¬ 
firmed  case  of  stone  or  gravel. 

“Agricola.’’ — Aloes  do  not  contain  carbonic  acid,  except  as 
a  casual  impurity  (in  carbonate  of  lime,  &c.) ;  even  then 
the  effect  indicated  could  not  be  induced. 

“Mr.  Frederick  W'.  Griffin,’’  who  sends  us  some  valuable 
suggestions,  is  assured  that  we  appreciate  his  kind 
offices,  and  will  study  to  turn  his  remarks  to  the  future 
advantage  of  ourselves  and  friends. 

“  Mr.  Thomas  W'ilson.’’ — Sulphuretted  hydrogen  gas  is  not 
a  negative  but  a  positive  poison,  a  very  small  per  ceutage 
being  sufficient  to  kill,  if  its  breathing  be  prolonged. 
The  small  quantities  which  escape  in  a  chemical  labora¬ 
tory  do  not  usually  produce  any  vicious  effect  on  the 
constitution.  Dr.  Christison,  however,  remarks  that  ha 
has  frequently  suffered  from  headache  due  to  this 
camse. 

•'  W'.  G.’’— A  very  convenient  kind  of  charcoal  furnace,  and 
much  employed  by  chemists,  is  made  out  of  a  black- 
lead-pot.  Full  directions  ate  given  in  Faraday’s  Manipu¬ 
lations  for  converting  the  pot  into  a  furnace.  The  plan 
is  as  follows  : — Cut  a  number  of  holes  in  the  side  of  the 
pot  by  means  of  a  knife  and  ratstail-file  ;  then  bind  the 
pot  with  copper  or  iron  wire,  and  drop  in  a  grate  about 
two  thirds  of  the  depth.  On  an  emergency  a  wire  grate 
may  be  constructed,  but  it  soon  burns  away,  A  black¬ 
smith  can  easily  make  a  grate  of  wrought  iron — cast  iron 
is  still  better.  Instead  of  a  blacklead-pot  a  common 
brown  ware  Bower-pot  answers  just  as  well,  but  is  more 
difficult  to  cut.  It  generally  cracks  after  having  been 
used  once  or  twice,  but  the  wire  binding  prevents  the 
pieces  separating. 

“Mr.  H.  Simpson.’’ — The  vulcanized  indiarubber  works 
are  carried  on  at  Goswell-mews,  Goswell-road.  The 
gutta  percha  works  near  the  City-road-bridge. 

“Mr.  Itobert  Hunt’’ is  thanked  for  his  polite  communica¬ 
tion. 

“  A  Subscriber,  Dublin.’’ — Your  request  shall  be  atten¬ 
tively  considered. 

“  A  Varnish-maker.’’ — The  formulse  for  varnishes  to  which 
you  refer  were  given  on  the  authority  of  M.  Dumas.  It 
is  unfortunate  that  copal  and  amber  require  to  be  melted 
at  a  very  high  temperature  before  they  can  be  dissolved 
in  certain  menstrua.  This  melting  or  burning  sadly  de¬ 
teriorates  them.  W'ould  not  a  spirituous  solution  of 
bleached  shellac  answer  your  purpose  ? 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  annual  subscribers  send¬ 
ing  a  Post-office  order  directed  to  Eobert  Palmer,  or  an 
order  on  some  party  in  town,  for  one  guinea  in  advance, 
which  will  ensure  the  journal  for  twelve  months.  Half- 
yearly  subscriptions,  13s.  ;  quarteily,  6s.6d.  All  literary 
and  scientific  communications  to  be  addressed  to  the 
Editor,  320,  Strand. 


London  ;  Printed  by  Eobert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Keimington-lane,  Lambeth  (at  the 
Printing-office  of  Eobert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  parish  of  St.  Dunstan- 
in-the-West,  in  the  City  of  London  ;  and  published  by 
the  said  Eobert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-sireet,  in  the  parish  of  St.  Clement  Danes, 
and  at  320,  Strand,  in  ths  City  of  Westminster.— November 
11,1818. 
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ON  THE  MANUFACTURE  OF  SUGAR. 
By  Dr.  SCOFFERN. 

[^Continued  from  page  1.] 

Having  mentioned  the  chief  indications  which 
theory  points  out  as  requisite  to  the  successful 
manufacture  of  sugar,  it  will  now  he  necessary  to 
explain  some  chendcal  relations  of  that  substance, 
otherwise  the  description  of  injurious  changes 
which  occur  during  the  various  stages  of  manu¬ 
facture  will  be  confused.  Under  the  general 
denomination  sugar  are  comprehended  several 
substances  of  organic  origin  which  possess  a 
sweet  taste.  Chemists  are  not  exactly  agreed  on 
the  question  of  what  assemblage  of  qualities 
should  constitute  a  sugar,  but  they  are  at  least 
agreed  thus  iar,  that  mere  sweetness  is  not  in 
itself  sufficient.  Thus  the  acetates  of  lead  are 
sweet,  and  so  are  certain  compounds  of  the 
metal  glucinum ;  but  to  call  either  of  those 
compounds  sugar  would  be  doing  violence  to 
ordinary  ideas.  As  I  need  notenter  minutely  into 
this  disquisition,  I  will  content  myself  by  saying 
that  the  sugars  which  are  necessary  for  us  to 
consider  are  the  following  : — Sugar  of  the  cane, 
of  the  grape,  and  of  manna  :  they  possess  the 
following  composition ; — 

Garb.  Hyd,  Oxy.  Water. 
Cane-sugar....  12  10  10  1 

Grape-sugar....  12  12  12-1-2 

Sugar  of  manna  15  16  16 

There  is  also  a  sugar  of  milk,  of  which  the  com¬ 
position  is  C^«  H'*  but  we  may  dismiss  it 
altogether. 

With  regard  to  the  three  sugars  of  canes,  of 
grapes,  and  of  manna,  it  is  necessary  at  once  em¬ 
phatically  to  remark  that  the  three  terms  are  ex¬ 
pressive  of  composition,  but  not  of  origin.  Thus 
the  beetroot,  the  pineapple,  the  juice  of  the  palm- 
tree,  andof  some  other  vegetables,  contain  a  sugar 
which  has  the  composition  of  C’^  H'®  +  1  Aq., 
and  having  exactly  the  same  properties,  physical 
and  chemical,  as  sugar  obtained  from  the  cane  is 
denominated  by  chemists,  for  the  sake  of  distinc¬ 
tion,  cane-sugar. 

Again,  with  respect  to  sugar  of  grapes,  other¬ 
wise  called  glucose,  not  only  does  it  exist  in 
grapes,  but  also  in  honey,  and  the  greater  num¬ 
ber  of  sweet  fruits  which  are  produced  in  the 
temperate  zone.  Moreover,  it  exists  in  brewer’s 
wort,  being  generated  from  the  starch,  or  rather 
dextrin,  of  the  malt,  by  the  agency  of  fermen¬ 
tation.  It  may  also  be  obtained  as  the  re¬ 
sult  of  a  peculiar  treatment  of  starch  with 
oil  of  vitriol;*  and  also  (which  is  of  greatest 
importance,  in  a  practical  point  of  view) 
from  cane  sugar.  Indeed,  the  change  of  cane- 
sugar  to  grape-sugar,  by  the  agency  of  heat, 
alkalis,  and  acids  in  general,  imposes  the  greatest 
drawback  to  the  maximum  production  of  cane- 
sugar. 

This  change  of  cane-sugar  to  grape-sugar  is 
by  no  means  difficult  of  comprehension  when 
we  consider  the  slight  atomic  alteration  necessary 
to  accomplish  the  end.  By  referring  to  the 
composition  of  the  two  it  will  be  seen  that 
grape-sugar  is  merely  cane-sugar  plus  the 
elements  of  three  equivalents  of  water.  Ac- 

•  starch  may  be  converted  into  glucose  by  mixing  it  with 
about  four  times  its  weight  of  water,  and  about  1-lOOth  part 
of  its  weight  of  sulphuric  acid,  boiling  the  mixture  for  thirty- 
six  hours.supplying  wateras  fast  as  it  evaporates  ;  then  satu¬ 
rating  the  acid  with  lime,  separating  the  sulphate  of  lime,  and 
concentrating  the  liquid  by  sufficient  evaporation.  This 
curious  fact  was  accidentally  discovered  by  Kirchoff,  a  Rus¬ 
sian  chemist,  as  he  was  employed  in  a  set  of  experiments 
to  convert  starch  into  gum.  He  conceived  that  the  starch 
could  be  rendered  soluble  in  water  by  boiling  it  with 
very  dilute  sulphuric  acid;  and  by  prolonging  the  boil¬ 
ing  he  gradually  observed  the  conversion  of  the  starch 
into  sugar.  Vogel  ascertained  that  during  the  conversion 
of  starch  to  sogar  no  gas  whatever  is  extricated.  Mr. 
Moore  and  M.  de  Saussure  ascertained  that  the  quantity 
of  sulphuric  acid  was  not  diminished  by  the  process. 
Saussure  ascertained  that  100  parts  of  starch,  when  con¬ 
verted  into  sugar,  become  110.14  parts.  Hence  he  drew  as 
a  conclusion  that  starch  sugar  is  merely  a  compound  of 
starch  and  water  in  the  solid  state.  Braconnot  has  shown 
that,  by  a  similar  process,  sawdust,  straw,  linen  rags,  and 
even  the  bark  of  trees,  may  be  converted  into  a  sugar 
similar  to  that  of  grapes  or  starch. 


cordingly  this  removal  of  the  necessary  elements 
is  unfortunately  most  easy,  whereas  no  agency 
yet  known  can  affect  their  recombination  to  form 
the  original  material, 

Tim  non-chemical  reader  must  not  associate  the 
idea  or  moisture  with  the  presence  of  water  of  com¬ 
position  in  cane  or  grape  sugar ;  nor  imagine  that 
cane-sugar  made  damp  would  become  grape-sugar, 
or  grape-sugar  made  partially  dry  would  return  to 
the  condition  of  cane-sugar  plus  its  one  of  com¬ 
bined  water ;  or  that  any  amount  of  drying  would 
expel  the  one  atom  of  water  from  cane-sugar, 
and  leave  the  compound  H^®  O^®),  i.e,,  dehy¬ 
drated  sugar,  behind. 

The  fact  is  that  cane-sugar,  in  its  purest, 
driest  state,  never  has,  probably  never  can,  be 
obtained  without  one  atom  of  water.  It  will, 
however,  exchange  its  water  for  something  else, 
for  instance,  lime  or  baryta,  and  form  the  com¬ 
binations  respectively  of  ff®  O'®)  -f-  lime  or 
baryta,  as  the  case  may  be ;  and  this  is  the  kind 
of  evidence  which  enables  chemists  to  speak 
confidently  of  a  real  dehydrated  sugar,  although, 
indeed,  it  has  never  been  obtained.  Had  it  so 
happened  that  sugar  would  combine  with  no 
substance  whatever,  chemists  would  have  been 
for  ever  ignorant  of  the  fact  that  crystallized 
cane-sugar,  as  we  obtain  it,  although  the  ele¬ 
ments  of  eleven  atoms  of  water  are  really  present, 
i.e.  (H"  O"),  contains  one  atom  of  each  united 
to  form  one  atom  of  water. 

Similar  remarks  are  applicable  to  grape-sugar. 
The  practical  reader  need  not,  however,  be  de¬ 
tained  by  them  :  he  will  easily  apply  the  train 
of  reasoning  from  the  one  to  the  other. 

Cane  and  grape  sugar,  in  respect  to  their  asso¬ 
ciation  with  combined  water,  are  by  no  means 
anomalous,  chemistry  presenting  numerous  pa¬ 
rallel  instances. 

Thus  the  crystalline  body  commonly  known 
as  oxalic  acid  is  really  a  compound  of  oxalic 
acid  and  water.  If  oil  of  vitriol,  a  body  possess¬ 
ing  a  great  tendency  to  unite  with  water,  be 
added  to  oxalic  acid,  and  the  mixture  heated,  the 
water  of  combination  separates,  and  the  elements 
of  oxalic  acid  are  isolated; — not,  however,  the  acid 
itself,  because  it  is  incapable  of  separate  exist¬ 
ence.  If,  however,  lime  or  baryta,  or  strontia, 
oxide  of  silver,  or  oxide  of  lead,  be  offered  to  the 
acid  in  exchange  for  its  water,  then  a  combina¬ 
tion  of  the  two  results,  and  water  is  evolved.* 
In  this  way  we  learn  the  composition  of  hypo¬ 
thetical  oxalic  acid,  just  as  we  do  of  hypothetical 
cane  or  grape  sugar. 

There  are  some  cases  in  which  a  substance  can 
be  obtained,  and,  therefore,  is  not  hypothetical, 
but  which  are  so  rarely  seen  that  very  false  po¬ 
pular  ideas  of  their  nature  prevail. 

This  is  the  case  with  sulphuric  acid,  a  sub¬ 
stance  which  in  popular  language,  and,  indeed, 
in  loose  chemical  language,  is  considered  as 
identical  with  oil  of  vitriol. 

In  strict  truth,  however,  oil  of  vitriol  is  a 
compound  of  water  and  real  sulphuric  acid  ;  the 
latter  being  separable — and,  whra  obtained,  pre¬ 
senting  the  appearance  of  driven  snow. 

We  need  not  farther  multiply  instances  of  this 
kind. 

It  may,  probably,  seem  extraordinary  to  a 
reader  that  I  have  associated  cane  and  grape 
sugar  with  oxalic,  sulphuric,  and  nitric  acids ; 
but  sugar  and  glucose,  when  chemically  consi¬ 
dered,  are  acids,  and  as  such  ought  to  be  studied. 

The  possession  of  a  sour  taste  is  not  an  infal¬ 
lible  quality  of  acidity  ;  a  much  more  strongly 
marked  peculiarity  of  acids  is  their  power  of 
combining  with  bases,  a  property  which  cane- 
sugar  as  well  as  glucose  exercises  in  a  remarkable 
degree. 

The  sugar  of  manna,  otherwise  called  man- 
nite,  would  merit  no  attention  here  were  it  not 
for  the  fact  that,  under  certain  peculiarities  of 
temperature,  and  impurities  hereafter  to  be  de¬ 
tailed,  both  the  juice  of  the  cane  and  the  beet¬ 
root,  to  say  nothing  of  other  juices  containing 
cane-sugar,  assume  a  peculiar  fermentation, 

•  The  water,  in  these  cases,  acts  as  base,  and  is  evolved 
by  exchanging’  places  with  another  base.  Hence  it  is 
termed  basic  water. 


which  leads  to  the  formation  of  this  saccharine 
result. 

Although  there  exist  various  kinds  of  sugar 
which  in  precise  language  should  each  be  de¬ 
signated  by  its  prefix,  yet,  for  the  sake  of  brevity, 
the  word  sugar  often  occurs  alone.  Under  these 
circumstances  cane-sugar  is  always  indicateJ, 
and  the  term,  thus  limited,  will  be  employed 
throughout  this  and  subsequent  papers. 

It  is  not  _  difficult  for  one  accustomed  to  mix 
with  practical  men  engaged  in  pursuits  bearing 
upon  sugars  to  foresee  many  objections  to  this 
simple  and  rigid  but  truthful  classification  of 
sugars,  on  which  all  chemists  are  agreed.  The 
commercial  world  has  other  classifications,  other 
designations  of  sugar,  such  as  low  sugars,  high 
sugars,  muscovado  and  clayed  sugars,  weak 
sugars,  strong  sugars,  and  the  like.  This  clas¬ 
sification  to  be  good  should  be  true.  If  true,  no 
one  has  yet  been  able  to  discover  where  its  truth 
lies. 

All  sugar  possessing  the  composition  of  C'® 
H’®  O'®  -b  1  Aq  possesses  identity  of  specific  gra¬ 
vity,  identity  of  taste,  of  chemical  reagencies  ; 
not  the  most  practised  sugar  broker  or  ma¬ 
nufacturer  could  discover  any  difference,  whe¬ 
ther  prepared  from  cane-juice,  beetroot-juice,  or 
the  juice  of  the  palm-tree.  Further  proof  of 
absolute  identity  cannot  well  be  required. 

Of  course  it  need  not  be  pointedly  remarked 
that  in  such  case  the  sugar  to  be  subjected  to 
examination  is  supposed  to  be  absolutely  pure. 
If  otherwise,  the  kind  of  impurity  might  indicate 
its  origin,  inasmuch  as  the  kind  of  impurities 
accompanying  sugar  varies  for  each  individual 
plant.  The  variation  here,  however,  is  evidently 
not  due  to  the  sugar,  but  the  presence  of  im¬ 
purities. 

-This  has  been  the  grand  point  of  divergence  be¬ 
tween  the  chemist  and  the  sugar-manufacturer. 
The  only  true  classification  of  sugars  has  been 
abandoned  by  the  latter,  and  an  artificial  one 
created,  which  has  been  productive  of  nothing  but 
dissatisfaction  and  loss. 

Whenever  chemists  desire  to  study  the 
characteristic  properties  of  a  new  substance, 
they  invariably  commence  by  operating  upon 
it  in  its  purest  and  simplest  condition. 
Following  this  rule  (which  is  the  only  safe 
and  salutary  one),  let  us  examine  the  mutations 
to  which  sugar  is  liable,  when  merely  dissolved 
in  water,  before  we  attempt  the  investigation  of 
the  more  complex  case  of  its  admixture  with 
the  organic  constituents  of  the  juices  which  na¬ 
turally  contain  it. 

If  pure  sugar  be  dissolved  in  water  the  solu¬ 
tion  is  perfectly  absorbed  ;  were  it  not  for  cer¬ 
tain  refractive  phenomena  observed  in  connection 
with  transmitted  light,  such  a  solution  might 
be  mistaken  for  pure  water.  These  conditions 
will  be  sufficient  for  our  point  du  depart,  and  serve 
as  a  standard  of  comparison  for  the  mutations 
soon  to  be  described.  But  others  not  imme¬ 
diately  evident,  but  easily  educed,  exist.  Thus, 
if  a  ray  of  polarized  light  be  passed  through  such 
a  solution  the  ray  is  deflected  towards  the  left, 
and  if  a  solution  of  either  of  the  subacetates  of 
lead  be  poured  in  there  will  be  no  precipitate. 

If  this  solution  of  sugar  be  boiled  -wfithout  the 
admixture  of  any  substance,  a  remarkable  series 
of  changes  will  occur.  After  the  lapse  of  ten 
minutes,  more  or  less,  according  to  the  degree  of 
heat,  the  solution,  originally  colourless,  will  have 
become  yellowish,  and  the  tint  vnll  be  seen  gra¬ 
dually  to  increase.  Indeed,  by  prolonged  boil¬ 
ing,  the  organic  sugar,  as  proved  by  an 
interesting  experiment  of  M.  Soubeiran,  can  be 
entirely  destroyed.  If  a  portion  of  the  liquor, 
after  having  been  subjected  to  boiling,  be  now 
treated  with  a  solution  of  subacetate  of  lead,  a 
yellowish  precipitate  deposits ;  if  a  ray  of 
polarized  light  be  made  to  traverse  a  portion  of 
the  same  liquor,  instead  of  being  deflected  to 
the  left  as  before,  it  bends  towards  the  right. 
In  short,  some  considerable  change  in  the  con¬ 
stitution  of  the  sugar  has  evidently  taken  place 
even  after  but  a  short  period  of  boiling. 

If  a  portion  of  pure  solution  of  sugar  be 
rapidly  boiled  down  to  its  crystallizing  point, 


16 


THE  CHEMICAL  TIMES 


and  poured  into  a  copper  sugar-loaf  mould,  the 
perforated  apex  of  which  is  plugged,  the  mass 
will  crystallize  into  a  yellowish  compound,  from 
which  compound,  if  the  pan  be  removed,  a  syrup, 
more  or  less  dark,  will  flow  away. 

Had  the  original  sugar  experienced  no  che¬ 
mical  change,  the  syrup  of  drainage  should  have 
been  colourless — should  have  been  only  so  much 
of  a  solution  of  pure  sugar  and  water,  ready  to 
crystallize  on  further  evaporation.  If  evaporated, 
however,  and  formed  into  a  cone,  only  a  portion 
crystallizes,  and  the  second  syrup  of  drainage 
is  much  darker  than  the  first.  The  change, 
whatever  it  may  be,  has  progressed, — a  further 
portion  of  the  sugar  has  been  destroyed. 

If  the  process  of  boiling  be  repeated  with  the 
admixture  of  any  alkali  or  alkaline  earth — lime, 
for  example — all  the  changes  just  indicated  will 
be  greatly  increased ;  and  a  similar  remark 
applies  to  acids  in  general. 

What  are  these  changes  ?  how  developed  ?  how 
prevented  ?  These  are  the  important  questions 
that  now  present  themselves  for  consideration. 

The  first  change  consists  in  the  formation  of 
glucose  (sugar  of  grapes)  ;  the  second  consists 
in  the  rapid  change  of  the  latter  into  melasinic, 
sacchulmic,  sacehumic,  and  some  other  imper¬ 
fectly-examined  bodies. 

Practically  these  changes  on  the  large  scale 
cannot  be  altogether  prevented,  inasmuch  as  sugar 
solutions  cannot  be  evaporated  commercially 
without  a  certain  amount  of  heat.  The  destruction 
may,  however,  be  diminished  at  least  nine  tenths 
by  the  removal  of  all  impurities  from  the  juice 
to  be  evaporated  by  abolishing  the  use  of  lime, 
and  diminishing  the  amount  of  heat. 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharniacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XXXII. 

(lecture  lx.) 

FATS  AND  FIXED  OILS— (continued). 
constitution  of  the  fatty  SUBSTANCES. 

The  action  of  alkalis  converts  fats  and  oils  into 
certain  peculiar  acids,  and  a  substuice  which 
Scheele,  its  discov*rer,  termed  the  sweet  prin¬ 
ciple  of  oils,  but  which  is  now  usually  called 
glycerine,  or  the  oxide  of  glyceryle.  This  re¬ 
action  may  be  accounted  for  upon  two  different 
assumptions  :  we  may  assume  that  fats  and  oils 
are  ternary  compounds,  and  that  the  powerful 
intervention  of  the  alkalis  determines  a  molecular 
movement  between  their  constituent  elements, 
resulting  in  the  formation  of  fatty  acids  which 
then  combine  with  the  alkalis,  and  of  glycerine  ; 
or  we  may  assume  that  fats  are  natural  saline 
compounds  of  glycerine  with  the  fatty  acids,  and 
that  the  action  of  the  alkalis  upon  the  oil  or  fat 
causes  simply  a  decomposition  analogous  to  that 
which  other  salts  suffer  under  similar  circum¬ 
stances,  viz.,  the  alkali,  being  a  stronger  base 
than  glycerine,  displaces  the  latter  and  combines 
with  the  liberated  acid.  This  latter  view  would 
seem  the  more  correct  of  the  two,  considering 
that  the  isolated  glycerine  possesses  the  faculty 
of  entering  into  combination  with  acids. 

STEARIC  ACID. 

This  acid  is  produced  by  converting  into  soap, 
by  means  of  an  alkali,  the  animal  and  some  of 
the  vegetable  fats.  It  crystallizes  in  white,  bril¬ 
liant  needles,  which  may  be  readily  reduced  to 
powder.  It  has  neither  taste  nor  smell.  It 
fuses  at  1G7®  Fahrenheit,  and  solidifies  at  158° 
Fahrenheit.  On  distillation  it  yields,  among 
other  products,  margaric  acid.  It  is  insoluble 
in  water,  but  soluble  in  alcohol  (more  freely  in 
boiling  than  in  cold  alcohol).  It  dissolves  in  an 
equal  weight  of  ether. 

MARGARIC  ACID. 

Margaric  acid  greatly  resembles  stearic  acid ; 
it  differs,  however,  from  the  latter  in  fusibility. 


its  fusing  point  being  140°  Fahrenheit,  whereas 
that  of  stearic  acid  is  167®  Fahrenheit.  Mar¬ 
garic  acid  is  found  more  particularly  among  the 
products  of  the  saponification  of  vegetable  oils 
and  of  human  fat.  ^ 

Margaric  acid  is  (anhydrous)  composed  of 
C34  H33  03. 

In  the  isolated  acid  we  find  this  complex  atom 
in  combination  with  one  equivalent  of  water,  in 
the  margarates  with  one  equivalent  of  base. 

Stearic  acid  contains  only  two  and  a  half  equi¬ 
valents  of  oxygen  to  the  same  proportion  of 
carbon  and  hydrogen  as  we  find  in  margaric 
acid.  Stearic  acid  may  be  represented  as  a  com¬ 
pound  of  two  equivalents  of  margaryle  (the 
assumed  compound  radical  of  both  margaric  and 
stearic  acids)  with  five  equivalents  of  oxygen, 
2034  H33  +  05. 

In  the  isolated  acid  we  find  this  complex  atom 
in  combination  with  two  equivalents  of  water,  in 
the  neutral  stearates  with  two  equivalents  of 
base. 

Margaric  acid,  then,  is  more  highly  oxygenated 
than  stearic  acid,  and  accordingly  we  find  that 
oxidizing  agents,  nitric  acid,  for  instance,  con¬ 
vert  stearic  into  margaric  acid. 

OLEIC  ACID. 

Oleic  acid  is  obtained  principally  from  soaps 
prepared  with  the  liquid  part  of  oils  and  fats. 
It  is  a  colourless  liquid.  It  has  a  slightly  rancid 
odour  and  taste.  It  is  insoluble  in  water,  but 
soluble  in  all  proportions  in  alcohol  of  93  cent.. 
In  oils,  and  essences. 

The  composition  is  represented  by  the  formula 
C44  H39  04. 

GLYCERINE. 

(Oxide  of  Glycerile.) 

Glycerine  is  a  colourless,  inodorous,  liquid,  of 
syrupy  consistence.  It  has  a  sweet  taste.  Its 
density  is  from  1.25  to  1.27.  It  is  soluble  in 
water  and  in  alcohol  in  all  proportions,  but  in¬ 
soluble  in  ether.  It  is  decomposed  by  heat ; 
among  the  products  of  its  decomposition  we  find 
acroleine,  a  species  of  volatile  oil,  which  emits  a 
most  insupportable  .‘-mell. 

A  great  many  substances,  more  particularly 
the  metallic  oxides,  and  many  salts,  are  readily 
soluble  in  glycerine.  It  combines  w'ith  acids. 
Its  combination  with  the  margaric,  oleic,  and 
stearic  acids  constitutes  the  neutral  fats.  It  is 
found  ill  the  water  remaining  after  the  prepara¬ 
tion  of  diachylon  plaster :  sulphuretted  hydro¬ 
gen  is  transmitted  through  this  water  to  precipi¬ 
tate  the  oxide  of  lead,  and  the  fluid  filtered  off 
from  the  precipitate  is  subsequently  evaporated 
at  a  gentle  heat. 

The  composition  of  free  glycerine  is  represented 
by  the  formula 

C6H7  0S-1-H0. 

In  combining  with  the  acids,  and  more  par¬ 
ticularly  with  the  margaric,  stearic,  and  oleic 
acids,  it  loses  the  equivalent  of  water. 

rXTRACTION  OF  THE  FATS  AND  FIXED  OILS. 

The  process  of  extracting  the  fats  and  fixed 
oils  resembles  in  its  general  features  that  by 
which  the  vegetable  juices  are  obtained  ;  certain 
modifications  are,  however,  required  according 
to  the  fluid  or  solid  condition  of  the  respective 
oils  and  fats. 

I.  EXTRACTION  OF  FLUID  OILS. 

The  oleaginous  seeds  are  ground  to  powder  in 
a  mill ;  the  powder  is  put  into  square  ticking 
bags,  which  are  then  subjected  to  the  action  of 
a  strong  press.  Care  must,  however,  be  taken  to 
apply  the  pressure  gradually,  in  order  to  prevent 
the  bursting  of  the  bags. 

Some  substances  require  certain  preliminary 
operations ;  thus,  almonds  are,  in  the  first  place, 
shaken  about  in  a  coarse  bag,  and  subsequently 
sifted,  in  order  to  remove  the  yellow  matter  from 
their  surface.  The  testaceous  husk  of  the  seeds 
of  Ricinus  communis  is  peeled  off,  in  order  to 
obtain  the  oil  colourless ;  and  so  is  that  of  the 
Indian  pine,  which,  were  it  left,  would  be  sure  to 
remain  impregnated  ivith  a  certain  quantity  of 
oil,  and  accordingly  to  reduce  the  amount  of  the 
product  by  so  much. 

The  grinding  of  the  oleaginous  seeds  to  powder 


is  always  preferable  to  their  reduction  to  a  paste, 
since,  in  the  latter  case,  the  parenchyma  is  so 
thoroughly  comminuted  that  a  much  larger  por¬ 
tion  of  it  will  find  its  way  through  the  ticking 
than  is  possible  with  the  powder  ;  and  this  ad¬ 
mixture  of  parenchyma  must  necessarily  tend 
to  impair  the  transparency  of  the  oil,  and  to  re¬ 
tard  its  depuration,  which,  of  course,  again  will 
increase  the  chances  of  alteration.  It  might  also 
happen  that  matters  which  in  the  seed  are  not 
mixed  with  the  oil,  but  are  soluble  in  it,  would 
get  into  the  product  and  modify  its  properties. 

The  process  of  grinding  and  pressing  answers 
exceedingly  well  for  the  extraction  of  castor-oil, 
linseed-oil,  spurge-oil,  poppy-oil,  croton-oil, 
nut-oil,  &c.  &c. 

The  application  should  always  be  avoided,  if 
possible,  since  it  disposes  the  products  to  become 
rancid;  the  process  of  blanching  almonds  by 
means  of  boiling  water  should,  therefore,  never 
be  resorted  to  where  the  almonds  are  intended 
for  the  oil-press. 

In  the  arts  the  aid  of  heat  is  usually  resorted  to 
to  facilitate  the  extraction  of  linseed-oil  and  nut- 
oil.  The  application  of  a  moderate  degree  of 
heat,  steam  heat  for  instance,  does  no  great 
harm  in  this  respect,  though  it  tends  to  dispose 
the  product  to  become  rancid  ;  in  some  cases, 
however,  the  heat  is  carried  to  incipient  torre- 
faction,  which  necessarily  tends  to  alter  the 
product,  imparting  to  it  a  degree  of  acridity  that 
renders  it  unfit  for  medicinal  purposes.  Apo¬ 
thecaries  should  invariably  prepare  their  own 
linseed- oil. 

2.  EXTRACTION  OF  SOLID  OILS. 

This  requires,  in  the  first  place,  the  application 
of  heat,  in  order  to  liquefy  the  solid  oil,  and  to 
assimilate  its  condition  thus  to  that  of  the  na¬ 
turally  fluid  oils. 

The  following  is  the  usual  process  of  extract¬ 
ing  the  solid  oils  :  — 

The  substance  containing  the  oil  is  pounded 
in  a  heated  mortar,  and,  in  most  cases,  after¬ 
wards  triturated  on  a  heated  marble  slab.  This 
process  serves  to  soften  the  fatty  matters,  and  to 
produce  a  paste. 

Cacas  must,  in  the  first  place,  be  freed  from 
its  husk ;  for  this  purpose  the  cacas  is  torrefied, 
spread  on  a  slab,  rolled  with  a  rolling-pin,  and 
the  detached  husk  is  then  removed  by  the  win¬ 
nowing-fan. 

The  paste  must  be  promptly  pressed  between 
tinned  iron  plates  heated  in  boiling  water. 
Delay  of  this  process  tends  to  reduce  the  amount 
of  the  product.  A  good  strong  press  is  indis¬ 
pensable.  The  addition  to  the  paste  of  one  fifth 
of  its  own  weight  of  boiling  water  facilitates  the 
expression  of  the  oil.  Josse  prepares  his  cacao 
butter  in  this  way.  Demachy,  on  the  other 
hand,  advises  to  expose  the  cacao  to  steam,  as 
is  done  with  linseed,  and  to  press  it  subsequently 
between  heated  plates.  This  manipulation  is 
less  convenient  than  the  preceding  process  ;  yet, 
for  the  preparation  of  laurel-oil,  I  have  found  it 
answer  better  than  any  other  method. 

Another  way  is  to  boil  the  paste  with  water  ; 
the  fatty  matter  rises  to  the  surface,  and  may  be 
readily  removed  after  refrigeration.  This  pro¬ 
cess,  which  was  formerly  usually  resorted  to  to 
effect  the  extraction  of  laurel-oil,  is  still  used  in 
the  arts  for  the  extraction  of  palm-oil  and  of  the 
wax  from  Myrica  cerifera. 

The  oil  expressed  by  any  of  the  preceding 
processes,  of  course,  requires  depuration.  The 
method  usually  resorted  to  for  this  purpose  is  to 
filter  through  paper  in  a  double-bottomed  funnel, 
heated  by  the  steam  of  boiling  water.  Some 
practitioners  prefer  to  keep  the  oil  melted  in  the 
water-bath  until  the  dregs  have  subsided. 

If  the  operator  has  a  stove  at  his  disposition, 
and  has  to  deal  with  readily-fusible  fats,  the 
filtration  process  may  be  conducted  in  the  stove. 
Otherwise,  the  best  w^ay  is  to  conduct  the  fil¬ 
tration  in  the  water-bath  of  an  alembic. 

The  process  of  extracting  the  animal  fats  is 
very  simple.  It  suffices  to  expose  the  adipose 
tissues  to  a  gentle  heat,  to  effect  the  liquefaction 
and  separation  of  the  fat.  The  preparation  of 
hogslard  may  serve  as  a  general  example 
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Take  the  flea  of  pigs,  cut  it  into  pieces,  and 
knead  them  in  cold  water  to  separate  the  blood. 
Bruise  in  a  small  mortar,  and  melt  the  mass 
subsequently  in  a  pan  at  a  gentle  heat.  When 
the  melted  fat  appears  perfectly  clear  and  trans¬ 
parent  (which  is  a  proof  that  it  holds  neither 
water  nor  solid  fat  in  suspension),  strain 
through  a  linen  cloth  of  close  texture ;  run  the 
strained  lard  into  pots,  cover,  and  keep  in  a  cool 
place. 

The  matter  remaining  on  the  strainer  is  put 
in  a  pan,  melted  over  the  fire,  and  finally  sub¬ 
jected  to  strong  pressure.  By  this  means  a 
second  product  is  obtained,  which,  though  of 
less  whiteness  than  the  first,  is  yet  serviceable 
for  many  preparations. 

Fats  and  fixed  oils  must  be  kept  in  a  cool 
place.  Contact  with  the  air  is  more  particularly 
to  be  guarded  against. 

Rancid  oils  are  altogether  unfit  for  medicinal 
purposes. 

The  best  way  for  the  apothecary  is  to  prepare 
the  oils  as  much  as  possible  extemporaneously. 

Solid  fats  keep  very  well  in  close  stoppered  or 
corked  glass  vials,  filled  to  the  brim,  and  placed 
in  the  cellar  or  some  other  cool  spot. — (Henry 
and  Guibourt). 


FOREIGN  SCIENTIFIC  INTELLIGENCE. 


ARTESIAN  WELLS  AT  VENICE. 


V enice  has  until  within  a  short  period  been  sup¬ 
plied  with  water,  partly  from  144  public  and  1,990 
private  cisterns,  in  which  the  rain-water  was  col¬ 
lected,  and  partly  from  the  Seriole,  a  canal  of  the 
Brenta,  the  supply  by  the  latter  occupying  many 
barges  daily.  From  the  year  1825  to  1830  seve¬ 
ral  attempts  had  been  made,  by  command  of  the 
Austrian  Government,  to  dig  artesian  wells;  all, 
however,  proved  unsuccessful,  on  account  of  the 
quicksands  met  with  at  a  certain  depth.  Every 
hope  of  success  appeared  to  have  vanished,  until 
M.  Degoussee,  of  Paris,  made  another  attempt 
in  August,  1846,  in  the  square  of  Santa  Maria 
Formosa.  After  having  proceeded  with  the  work 
for  six  months,  by  which  time  they  had  reached 
a  depth  of  61  metres,  water  gushed  forth.  In 
April,  1847,  another  attempt,  in  the^square  of  St. 
Paolo,  was  also  crowned  with  success ;  the  well 
(spring)  met  with,  at  a  depth  of  60  metres,  sup¬ 
plies  250  litres  of  water,  carried  up  to  a  height  of 
4  metres  above  ground.  At  present  six  artesian 
wells  are  completed,  and  three  more  are  being 
worked  at.  The  water  contains  hydrocarbonic 
gas  and  carbonic  acid,  and,  on  these  two  ingre¬ 
dients  being  disengaged  by  exposure  to  the  air, 
it  is  perfectly  fit  for  drink,  and  may  be  used  for 
all  domestic  purposes.— (CompL  Rend.,  t.  xxvi,, 
p.  50). — Poggendorf  s  AnnaUn  der  Physik  und 
Chemie,  vol.  Ixxiv.,  sect.  3. 


RESEARCHES  ON  THE  PRINCIPAL 
METALLIC  POISONS,  BY  M.  ABREA, 
OF  BRAZIL. 


All  experimentalists,  when  called  upon  to 
apply  practically  the  existing  methods  of  toxi¬ 
cological  research,  have  had  to  regret  the  want 
of  a  method  positive  and  unique  as  their  guide. 
Indeed,  the  different  treatises  on  toxicology, 
which  otherwise  give  so  much  and  such  valuable 
information  on  the  inquiry  into  poisonous  sub¬ 
stances,  leave  the  reader  in  the  greatest  embar¬ 
rassment,  by  proposing  for  every  kind  of  poison 
different  modes  of  procedure,  which  are  by  no 
means  all  of  the  same  practical  use,  and  even 
the  best  of  which  vary  greatly  for  different 
poisons.  The  inconvenience  arising  from  this  is 
very  great. 

The  operator,  who  proposes  to  himself  to  find 
out  with  certainty  the  presence  of  a  poison  in  a 
suspected  matter,  is  obliged  to  make  a  great 
many  experiments,  and  to  analyze  separately  a 
great  many  parts  of  the  matter,  in  order  that  he 
may  arrive  at  suppositions,  in  case  the  problem 
does  not  consist  in  the  research  after  the  poison 
supposed  to  exist. 


M.  Abrea  has  endeavoured  to  remedy  this 
defect  as  regards  the  principal  metallic  poisons, 
and  to  reduce  the  medico- chemical  operations 
in  this  point  to  a  simple  problem  of  analytical 
chemistry, — to  determine  the  nature  of  one  or 
more  metals  occurring  in  the  interior  of  an  or¬ 
ganic  body. 

In  order  to  arrive  at  a  solution  of  this  impor¬ 
tant  problem,  M.  Abrea  has  successively  re¬ 
viewed  the  various  methods  till  now  practised 
for  the  special  inquiry  into  each  different  metal. 

Struck  by  the  neatness  of  The  results  arrived 
at  in  searching  after  antimony  by  the  method 
of  M.  Millon,  which  consists  in  the  des  ruc¬ 
tion  of  the  organic  matter  by  the  combined 
action  of  hydrochloric  acid  and  chlorate  of 
potassa,  M.  Abrea  c-mceived  the  idea  of  basing 
upon  it  the  foundation  of  a  geneial  metho  I,  and 
of  modifying  this  proceeding  in  such  a  manner 
as  to  enable  him  to  extend  it  to  an  analysis  of 
all  the  principal  metallic  poisons. 

The  method  is  adapted  to  all  the  compounds 
of  the  following  metals  — arsenic,  mercury,  tin, 
copper,  zinc,  antimony,  lead,  and  silver. 

The  mode  of  operation  is  as  follows  : — Ana¬ 
lysis  of  solid  substances  found  in  the  stomach ; 
of  masses  ejected  by  vomiting  and  motions  ;  of 
the  tissue  of  the  gastro-intestinal  canal ;  of  the 
liver  and  the  other  organs,  or,  finally,  of  all 
other  suspected  solid  matters ;  of  the  blood, 
urine,  and  other  organic  liquids,  previously  con¬ 
centrated  at  a  moderate  temperature. 

The  operator  should  begin  with  examining 
attentively  with  his  naked  eye,  or  rather  aided 
by  a  magnifying-glass,  the  substances  ejected  by 
the  stomach  and  the  bowels,  the  substances 
found  in  the  digestive  canal,  and  on  the  mucous 
surface  of  the  same  canal.  He  will  thus,  under 
certain  circumstances,  find  the  indications  which 
will  put  him  in  the  way  of  pursuing  his  inquiry  ; 
he  will  even  be  able  to  discover  in  the  digestive 
canal,  and  particularly  in  the  folds  of  the 
mucous  membrane,  some  particles  of  the  poi¬ 
sonous  substance.  In  this  case  he  should 
carefully  pick  up  with  a  small  forceps  the 
particles  of  poison,  and  endeavour  to  as¬ 
certain  their  nature  by  the  ordinary  means  ; 
but,  supposing  that  no  important  indication  had 
resulted  from  this  physical  inquiry,  he  should 
proceed  to  the  examination  of  the  poisons  com¬ 
prised  in  our  table  as  follows  : — 

By  means  of  a  fine  pair  of  forceps  he 
should  divide  the  suspected  matter  to  be  ana¬ 
lyzed  into  very  small  portions  ;  take  of  them 
a  certain  weight,  never  above  200  grammes,  and 
place  them  into  a  balloon  of  two  litres,*  together 
with  half  of  their  weight  of  pure  and  fuming  hy¬ 
drochloric  acid.  To  the  neck  of  this  balloon  a 
stopper  is  adjusted,  perforated  by  two  holes,  one 
of  which  is  destined  to  receive  a  tube  fifty-five 
to  sixty-six  centimetres  long  and  one  centimetre 
wide  in  its  interior  diameter,  and  reaching  se¬ 
veral  millimetres  into  the  hydrochloric  acid. 
From  the  other  aperture  a  tube  curved  at  a  right 
angle  proceeds,  the  vertical  branch  of  which 
plunges  through  a  stopper  into  the  distilled 
water  contained  in  an  eprouvette.  The  mouth 
of  the  latter  has  another  hole,  to  receive  a 
straight  tube,  which  must  not  plunge  into  the 
water. 

Having  disposed  of  the  apparatus  in  this  manner, 
the  balloon  should  be  placed  in  a  sand-bath,  and 
the  eprouvette  in  cold  water,  to  be  changed  from 
time  to  time ;  the  sand  is  maintained  at  a  tem¬ 
perature  approaching  to  a  boiling  point  of  the 
liquid,  without,  however,  actually  reaching  it. 
This  is  done  by  agitating  the  balloon  from  time 
to  time  for  at  least  four  hours. 

The  fragments  of  the  organic  matter  gradually 
dissolve  in  the  hydrochloric  acid,  and  ultimately 
constitute  with  it  a  dense  homogeneous  liquid  of 
a  more  or  less  deep  colour.  The  sand-bath  is 
then  withdrawn,  and  the  balloon  exposed  to  an 
open  fire  so  as  to  make  the  liquid  boil  for  two  or 
three  minutes.  This  having  been  done,  the  operator 
commences  gradually  to  introduce  through  the 
large  tube  crystals  of  chlorate  of  potassa  (care 

*  A  litre  is  about  a  quart  English. 


being  taken  to  agitate  the  balloon  continually,) 
till  sixteen  or  eighteen  grammes  of  it  have  been 
introduced  for  every  hundred  grammes  of  the 
suspected  matter.  A  most  lively  reaction  will 
take  place,  and  an  abundant  disengagement  of 
chlorine  gas  ;  the  liquid  becomes  clearer  and 
clearer,  and,  finally,  perfectly  limpid  and  of  a 
yellow  colour,  the  intensity  of  which  appears  to 
depend  principally  on  the  great  superabundance 
(excess)  of  chlorine  that  remains  in  the  solution. 
And  not  only  the  liquid  of  the  balloon,  but  also 
the  water  of  the  epiouvette,  offer  in  the  highest 
degree  the  characteristic  odour  of  chlorine.  On 
the  liquid  of  the  balloon  are  s(  en  floating  little 
fragments  of  carbon  and  a  resiuoid,  which  is 
little  met  with  in  an  analysis  of  the  blood,  bu6 
principal  y  abounds  when  the  inquiry  concerns 
tissues  of  the  liver  and  other  parenchymatous 
organs. 

The  apparatus  is  now  allowed  to  cool,  the 
liquid  of  toe  balloon  is  fi  tired,  and  mixed 
with  the  water  of  the  eprouvette,  and  also  with 
that  which  has  been  used  at  repeated  times  to 
wash  the  remnants  of  the  filter. 

A  current  of  well- washed  sulphuretted  hydro¬ 
gen  is  then  for  a  considerable  time  passed  through 
the  whole  liquid,  and  it  is  afterwards  set  aside  in 
a  well-corked  bottle  until  the  following  morning. 
There  will  in  all  cases  be  a  precipitate  formed 
more  or  less  abundant,  in  which  should  be 
suoght  for  all  the  metals  comprised  in  the 
table,  with  the  exception  of  silver  and  zinc.  This 
precipitate  will,  however,  contain  sulphur  and  a 
little  organic  matter,  both  of  which  must  be  dis¬ 
posed  of  in  the  following  manner  : — 

The  precipitate  is  thrown  into  a  filter  without 
folds,  is  washed  with  distilled  water,  and  put  into 
a  small  balloon  with  its  owm  weight  of  pure  and 
fuming  hydrochloric  acid  ;  it  is  then  made  to  boil, 
and  some  spangles  of  chlorate  of  potassa  added. 
When  the  reaction  has  ceased  a  little  distilled 
water  is  to  be  added,  and  heat  is  to  be  applied 
with  precaution,  in  order  to  drive  off  all  free 
chlorine  that  could  possibly  be  there.  By  another 
filtration  in  Berzelius  paper  there  will  be  obtained 
a  liquid  very  limpid,  and  hardly  coloured  a  little 
yellow.  It  is  in  this  liquid  where  the  arsenic, 
the  antimony,  the  mercury,  the  copper,  the  lead, 
and  the  tin  must  be  sought  for,  provided  the  sus¬ 
pected  matter  contained  any  of  them.  With  re¬ 
spect  to  the  zinc,  as  it  is  not  precipitated  in  the 
contents  of  an  acid  liquor  by  hydrochloric  acid, 
it  must  be  sought  for  in  the  liquid  obtained  by 
the  filtration  after  the  action  of  the  hydrosul- 
phuric  acid.  The  silver,  which  cannot  be  found 
but  in  an  insoluble  state,  must  be  searched  for 
in  the  residues  of  the  first  filtration. 

Now  comes  the  examination  of  the  most 
sensible  means  to  discover  the  presence  of  the 
several  metals  comprised  in  the  table,  care 
being  taken  to  avoid  any  errors  that  may  present 
themselves  in  making  experiments.  In  the 
liquid  obtained  at  the  la.-t-mentioned  place  are 
to  be  looked  for  simultaneously  the  arsenic  and 
antimony  by  the  aid  of  the  apparatus  of  Marsh, 
as  modified  by  the  Academy  of  Sciences.  The 
mercury,  the  copper,  the  lead,  and  the  tin  are 
then  to  be  sought  for  in  the  liquid  of  the  appa¬ 
ratus,  after  a  solution  had  been  made  by  aqua 
regia  of  all  the  deposit  at  the  bottom  of  the 
bottle.  Concerning  the  zinc  and  silver,  the  first 
must  be  searched  for  in  the  liquid  obtained  by 
filtration  after  the  action  of  the  hydrosulphuric 
acid,  and  the  other  in  the  remnants  of  the  first 
filtration. — Journ.  de  Pharm.  et  de  Chimie,  3e 
serie,  tome  xiv.,  Oct.,  1848. 


PARIS  ACADEMY  OF  SCIENCES. 

ON  THE  COMBINATION  OF  SULPHURIC  ACID  WITH 
WATER.  BY  M.  BINEAU,  PROFESSOR  AT  THE 
FACULTY  OF  SCIENCES,  LYONS. 

Several  chemists  have  occupied  themselves 
with  determining  the  specific  gravities  of  sul¬ 
phuric  acid  at  di&rent  degrees  of  dilution.  But 
the  comparison  of  the  results  furnished  shows  a 
considerable  discordance. 

Thus,  for  instance,  the  acid  whose  gravity  is 
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1.725  at  15®  C.  (60*^  F.)  contains  84.22  per 
cent,  of  concentrated  acid  according  to  Vau- 
quelin,  and  but  81  per  cent,  according  to  Parkes. 
Again,  acid  of  1.618  gravity  contains,  according 
to  Vauquelin  and  D’Arcot,  74.32  of  concentrated 
acid,  and,  according  to  the  results  given  by 
Parkes  and  Ure,  only  71.59.  The  chemical  and 
commercial  importance  of  sulphuric  acid  has  in¬ 
duced  M.  Bineau  to  make  some  new  experiments 
with  a  view  of  ascertaining  the  specific  gravities 
of  this  acid  at  different  degrees  of  solution. 

The  following  tableis  the  result  of  M.  Bineau’s 
investigations  : — 


Beal  Acid, 
per  cent. 

0 . 

Speciflc 

gravity. 

1.000 

Keal  Acid, 
per  cent. 

73.3  .. 

Specific 

gravity. 

1.6675 

3.86  .... 

1.028 

74.  .. 

1.676 

5 . 

1.035 

74.2  .. 

1.6775 

7.1  . 

1.051 

74.7  . . 

1.685 

10 . 

1.073 

75.  .. 

1.688 

11.7  .... 

1.086 

75.5  .. 

1.6935 

15 . 

1.112 

76.  .. 

1.700 

17.5  .... 

1.131 

77.  .. 

1.712 

20 . 

1.151 

78.  ,. 

,  . 

1.724 

21.4  _ 

1.162 

78.4  .. 

1.729 

25 . 

1.192 

79.  .. 

, 

1.736 

30 . 

1.232 

80. 

1.748 

32.2  _ 

1.250 

80.2  .  . 

1.750 

35 . 

1.274 

81.  .. 

1.759 

40 . 

1.317 

82.  .. 

1.770 

42.2  _ 

1.336 

83. 

1.781 

45 . 

1.362 

84. 

1.791 

48.9  .... 

1.399 

84.1  .. 

1.792 

60 . 

1.410 

85. 

1.800 

65 . 

1.460 

85.2  .. 

1.808 

66.4  .... 

1.475 

86.6  .  . 

1.813 

60 . 

1.514 

87.  .. 

1.816 

63.4  .... 

1.653 

88. 

1.823 

65 . 

1.570 

88.8  .. 

1.828 

66 . 

1.581 

89.  . . 

1.830 

67 . 

1.693 

90. 

1.836 

67.6  .... 

1.600 

91. 

1.841 

68 . 

1.605 

92.  .. 

1.845 

68.2  . 

1.608 

93. 

1.848 

69 . 

1.617 

93.5  .. 

1.8495 

70 . 

1.628 

94.  .. 

1.850 

70.3  . 

1.632 

94.5  ... 

1.851 

71 . 

1.640 

95. 

1.852 

71.3  .... 

1.643 

96. 

1.853 

71.7  .... 

1,648 

97.  .. 

1.8545 

72 . 

1.652 

98. 

1.8555 

72.9  .... 

1.663 

98.5  ... 

1.8560 

73.  ... 

1.664 

99. 

1.8564 

73.1  .... 

1.666 

100.  ... 

1.857 

REVIEWS. 


The  Sugar- Planter’s  Manual.  By  Dr.  Evans. 
The  Practical  Sugar -Planter.  By  Leonard 

Wray. 

\Continued  from  page  10.] 

We  left  Dr.  Evans’s  book  in  our  last  number  at 
page  146,  wherein  it  is  stated,  on  the  authority 
of  Soubeiran,  that  the  process  of  vacuum-pan 
boiling  did  not  accomplish  any  destruction  on 
sugar.  We  affirmed  M.  Soubeiran  to  have  been 
in  the  wrong,  and  we  are  assured  that  a  longer 
acquaintance  with  the  operations  of  a  sugar- 
refinery  would  have  confirmed  M.  Soubeiran 
that  his  judgment  of  the  vacuum-pan  had  been 
too  favourable.  That  its  use  has  conferred  a 
great  boon  on  the  manufacturer  of  sugar  cannot 
be  doubted,  in  materially  diminishing  the  loss 
occasioned  by  open-pan  boiling ;  but  the  fact 
cannot  be  too  generally  proclaimed  that  sugar  in 
solution  cannot  be  exposed  to  a  heat  of  even 
lOO^F./or  a  moment  without  the  supervension  of 
a  certain,  though  for  that  short  period,  perhaps, 
not  discoverable,  amount  of  destruction.  Hence 
may  be  deduced  an  indication,  the  golden  indi- 
caUon,  of  sugar  manufacture.  To  diminish,  as 
far  as  practicable,  the  degree  of  heat  and  the  time 
of  heating. 

The  fearful  waste  occasioned  in  the  colonies 
by  the  usual  mode  of  boiling  the  juice  of  the 
sugar-cane  in  open  pans  hung  over  one  long  flue, 
and  exposed  to  violent  flame,  produced  from 
cane  trash,  i.e,,  canes  from  which  the  juice  has 


been  expressed,  has  induced  some  proprietors  to 
abolish  open  fires  altogether,  and  to  substitute  in 
their  place  tubes  through  which  there  is  a  circula¬ 
tion  of  high-pressure  steam.  Dr.  Evans  repu¬ 
diates  this  plan,  and  reasonably  enough:  — 

“  Should  the  proprietor  of  a  sugar  estate,”  he 
remarks,  “be  desirous  of  using  high-pressure 
steam  in  his  boiling-house,  it  must  be  better 
worth  his  while  to  do  so  at  once  judiciously  and 
effectively,  by  combining  it  with  the  advantages 
derived  from  a  diminished  atmospheric  pressure, 
although  at  a  somewhat  greater  cost. 

“  I  cannot,  therefore,  recommend  this  descrip¬ 
tion  of  teache ;  for  the  advantages  which  it  offers 
over  the  chaudiere  a  bascule,  or  even  over  a  well- 
constructed  copper  vessel  placed  upon  its  own 
furnace,  are  not  on  the  whole  balanced  by  its 
greater  cost  in  the  first  uj^tance,  the  increased 
expense  attendant  upon  its  application  subse¬ 
quently,  and  by  the  additional  trouble  and 
labour  incurred  by  its  introduction  into  a  boiling- 
house  for  the  accomplishment  of  so  partial  an 
object.” 

The  description  of  the  vacuum-pan  is  perfectly 
intelligible,  we  should  imagine,  to  any  capacity. 
The  author  first  explains  the  philosophy  of  the 
subject,  then  the  practice : — 

“By  the  above  methods  the  concentration  of 
the  syrup  is  effected  by  an  active  ebullition 
under  the  entire  pressure  of  the  atmosphere, 
consequently  at  a  temperature  so  high  that  the. 
operation  must  be  carried  on  with  great  rapidity, 
otherwise  the  sugar  would  receive  great  injury, 
although  that  produced  by  charring  or  burning 
would  be  obviated. 

“  To  prevent  the  occurrence  of  the  evils  arising 
from  a  high  temperature,  Mr.  Howard,  in  the 
year  1819,  took  out  a  patent  for  concentrating 
saccharine  liquids  in  vacuo. 

“  It  is  well  known  that  liquids  boil  at  a  tem¬ 
perature  inversely  proportionate  to  the  pressure 
exerted  on  their  surfaces.  If  we  take  a  Florence 
flask  containing  a  little  water,  and  hold  it  over 
the  flame  of  a  spirit-lamp  until  the  water  boils 
and  the  steam  escapes  freely,  then  suddenly  re¬ 
move  the  lamp  and  cork  the  flask  carefully,  it 
will  be  perceived  that  the  water  will  cease  to 
boil,  but  that,  on  plunging  the  flask  suddenly 
into  cold  water,  ebullition  Avill  recommence,  and 
that  it  will  again  cease  on  holding  the  flask  over 
the  lamp.  In  this  experiment  the  air  is  driven 
out  of  the  flask  by  the  steam,  which  forms  an 
atmosphere  of  its  own  in  the  upper  part  of  it. 
When  the  flask  is  corked  and  plunged  into  the 
water  the  steam  is  condensed,  a  vacuum  is 
formed,  and  the  water  begins  again  to  boil, 
because  the  pressure  has  been  removed  from  its 
surface. 

“  Mr.  Howard  took  advantage  of  this  fact,  and 
reduced  the  experiment  to  practical  utility. 
For  the  purpose  he  had  in  view  he  invented  an 
apparatus  consisting  of  a  globular  copper  vessel, 
enclosed  within  an  iron  or  copper  jacket,  and 
between  the  two  steam  was  introduced  to  heat 
the  syrup  contained  within  the  former,  which 
was  the  boiler  or  concentrator.  To  this  was 
affixed  a  tube  for  the  escape  of  the  vapour  as  it 
arose,  which  was  condensed  by  a  jet  of  water  in¬ 
troduced  for  the  purpose.  An  air-pump  was 
likewise  attached  to  form  the  vacuum  in  the  first 
instance,  and  afterwards  to  get  rid  of  the  con¬ 
densed  vapour. 

“  Many  improvements  have  been  added  to  the 
original  design  of  Howard,  but  the  principle  has 
always  been  retained.  The  essential  ameliora¬ 
tions,  however,  may  be  confined  to  two — the 
heating  of  the  syrup  by  a  long  coil  of  steam 
piping  introduced  into  the  interior  of  the  pan, 
and  the  condensation  of  the  vapour,  and  its  ulti¬ 
mate  escape  by  means  of  an  extensive  metallic 
worm,  kept  cool  by  the  continued  pouring  of  an 
artificial  rain. 

“I  cannot  enter  into  a  description  of  all  the 
modifications  that  this  method  of  concentrating 
has  been  made  to  undergo.  That  information 
can  be  much  better  supplied  by  any  of  the  large 
coppersmiths  who  are  in  the  habit  of  manufac¬ 
turing  the  various  kinds  of  apparatus  applied  to 
the  manufacture  of  sugar. 


“  Every  vacuum-pan  should  be  furnished  with 
a  thermometer  to  point  out  the  temperature  to 
which  the  syrup  contamed  within  it  is  exposed, 
and  a  barometer  to  measure  the  amount  of  ex¬ 
haustion  produced  in  the  vessel.  It  is  customary 
to  consider  this  exhaustion  as  a  force,  and  to  de¬ 
scribe  its  degree  by  the  number  of  inches  that 
the  mercury  in  the  tube  rises  to,  less  than  would 
be  produced  by  the  pressure  of  the  atmosphere  at 
the  time.  For  instance,  if  the  pressure  of  the 
atmosphere  be  equal  to  thirty  inches,  while  that 
within  the  partially  exhausted  concentrator  be 
equal  to  three  inches  only,  it  is  usually  said  that 
an  amount  of  vacuum  or  exhaustion  has  been 
obtained  equal  to  twenty-seven  inches  of  mer¬ 
cury,  that  being  the  difference  of  pressure  exerted 
in  the  respective  cases. 

“There  is  no  mode  of  concentrating  syrups 
at  present  known  which  offers  advantages  equal 
to  those  of  the  vacuum-pan,  wffien  well  con¬ 
structed  and  in  good  working  order.  For  to  a 
very  large  heating  surface  resulting  from  the 
steam-jacket  and  the  extent  of  steam-pipe,  in¬ 
serted  in  the  interior  of  the  vessel  in  the  manner 
of  a  closely-packed  spiral,  is  added  the  greatly 
increased  evaporating  power  caused  by  the  di¬ 
minished  pressure  on  the  surface  of  the  liquid. 

“It  has  been  proved  that  for  every  _1_  of  an 
inch  that  the  barometer  rises  or  falls  there  is  a 
corresponding  rise  or  fall  of  the  boiling-point  of 
water  equal  to  of  ^  degree,  and  conse¬ 

quently  that,  where  that  fall  is  equal  to  twenty- 
seven  inches,  the  boiling-point  of  water,  instead 
of  being  at  212°,  must  be  at  164°. 5.  Under 
such  circumstances  a  rapid  concentration  of 
cane-syrup  can  be  effected  at  a  temperature 
ranging  between  that  point  and  180°  Fahr., 
and,  as  the  experiments  of  M.  Soubeiran  have 
shown,  without  the  accompaniment  of  any 
change  in  the  chemical  composition  of  the 
sugar.” 

The  fallacy  of  Soubeiran’ s  conclusion  we  have 
already  sufficiently  alluded  to  : — 

“  Unfortunately,”  remarks  the  author,  “  its 
(the  vacuum-pan’s)  general  adoption,  that  is,  its 
introduction  on  every  estate,  will  for  ever  be  im¬ 
possible,  in  consequence  of  the  great  outlay 
required  for  the  purchase  of  the  apparatus,  the 
skill  required  for  its  management,  its  liability  to 
get  out  of  order,  and  the  necessity  of  more  effi¬ 
cient  workmen  for  its  repairs  than  are  as  yet  to 
be  found  in  the  colonies.  The  first  of  these  ob¬ 
jections  is  not  so  applicable  to  large  estates  as  it 
is  to  small  ones,  as  they  oflFer  a  larger  scope  for 
getting  the  return  of  an  adequate  interest  on  the 
money  so  invested ;  and  in  such  a  case  the 
others  would  be  overcome  by  the  necessity 
which  would  arise  of  obtaining  that  knowledge 
from  abroad  which  is  not  to  be  had  at  home,  were 
there  an  urgent  demand  for  its  supply. 

“  There  can  be  no  doubt  that  on  those  estates 
which,  from  their  extent  and  the  fortunate  posi¬ 
tion  of  their  owners,  will  admit  of  the  sinking  a 
capital  sufficient  to  obtain  the  vacuum  apparatus, 
in  conjunction  with  steam  defecating  and  eva¬ 
porating  vessels,  and  a  powerful  and  well-con¬ 
structed  mill,  the  ameliorations  which  would 
result,  both  in  the  quantity  and  the  quality  of 
the  products,  obtained  under  a  prudent  and  in¬ 
telligent  management,  would  fully  compensate 
the  expense  incurred ;  but  how  few  are  the 
estates  which  at  the  present  time  are  in  such  for¬ 
tunate  circumstances !” 

Another  unfortunate  limit  to  the  general  use 
of  the  vacuum-pan  in  the  cob  nies  is  the  scarcity 
of  water.  But  the  vacuum -pan  even  where 
employed  in  the  colonies  has  not  yet  had  fair 
trial;  its  true  genius  has  been  very  ill  understood; 
the  object  of  vacuum-pan  boiling  having  been 
that  of  obtaining  the  maximum  weight  of  dry 
extract  capable  of  being  turned  into  the  sugar 
hogshead  without  sufficient  regard  to  purity  or 
grain.  In  general,  too,  the  liquors  subjected  to 
the  process  of  vacuum-pan  boiling  have  been  so 
insufficiently  purified  that  the  full  powers  of  the 
instrument  could  not  have  been  exerted.  In 
Demerara,  where  vacuum  pans  are  now  not  un¬ 
common,  their  first  introduction  did  not  give 
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satisfaction,  owing  to  the  incompetence  of  those 
who  worked  them.  In  some  cases  the  sugar, 
instead  of  being  let  off  at  the  proper  density,  was 
boiled  so  hard  or  stiff  that  the  process  of  digging 
it  out  by  spades  through  the  man-hole  was 
obliged  to  be  had  to  recourse  to  ;  and  even  now 
the  usual  plan  of  adapting  the  Demerara  vacuum - 
pan  sugar  for  the  market  is  wasteful  in  the 
extreme.  The  boiled  crystalline  mass,  in  con¬ 
sequence  of  the  original  impurity  of  the  juice, 
being  mixed  with  a  very  dark- coloured  syrup,  or 
molasses,  the  latter  is  washed  away  by  deluging  it 
with  water  from  the  rose  of  a  watering-pot.  The 
result  of  this  process  need  not  be  told — a  portion 
of  the  dark-coloured  syrup  is,  of  course,  washed 
away,  and  with  it  a  still  larger  portion  of  the 
sugar.  In  the  sugar-refining  operation,  where 
white  sugar  is  the  staple  desired,  the  process  of 
working,  liquoring,  or  clairceage,  as  it  is  called  by 
the  French,  is  indispensable  :  the  washing  liquid 
is  a  saturated  solution  of  pure  sugar  and  water. 
Being  saturated,  of  course,  it  cannot  dissolve 
any  more  sugar,  and  its  agency  is,  therefore, 
merely  limited  to  mechanically  displacing  the 
dark-coloured  syrup.  This  plan  should  be  fol¬ 
lowed  in  the  colonies  whenever  the  process  of 
washing  is  thought  desirable ;  but  nothing  less 
than  sugar  absolutely  white  should  be  the  result 
of  such  an  expensive  operation.  If  a  bright 
yellow  sugar  be  the  staple  desired,  a  far  better 
plan  of  operation  consists  in  operating  on  a 
juice  so  purified,  so  far  from  dark-coloured 
syrup  that  the  process  of  clairceage  is  altogether 
unnecessary. 

Every  step  of  the  colonial  sugar  manufacture 
is  attended  with  unnecessary  destruction  :  even 
the  process  of  crystallization,  the  theory  of 
which  is  so  perfectly  understood  by  all  rational 
manufacturers  of  crystalline  substances,  is  wan¬ 
tonly  violated  in  the  West  Indian  colonies, 
the  fatal  belief  having  been  acquired  by  the 
West  Indian  manufacturers  that  their  true  in¬ 
terest  consisted  in  packing  into  hogsheads  the 
maximum  of  sweet  matter,  without  reference  to 
crystalline  state  or  the  chances  of  w'aste  by  leak¬ 
age  during  a  long  voyage. 

If  we  premise  that  “  a  teache”  is  the  last  of 
any  series  of  open  boiling-pans,  and,  conse¬ 
quently,  the  one  in  which  the  syrup  has  at¬ 
tained  its  maximum  of  condensation,  and, 
therefore,  in  which  there  is  greatest  fear  of 
destruction  by  burning,  we  will  now  introduce 
the  reader  to  the  refined  and  skilful  colonial 
process  of  effecting  crystallization  :  — 

“  In  the  manufacture  of  sugar  as  at  present 
pursued  in  the  colonies,  the  syrup,  after  its  due 
concentration  in  the  teache,  is  passed  directly 
into  the  coolers.  This  operation  is  denominated 
‘  skipping  ’  or  ‘  striking,’  and  is  effected  either 
by  ladling,  or  by  means  of  a  copper  skipper,  a 
vessel  so  adapted  in  shape  as  to  fit  the  interior 
of  the  teache,  and  to  admit,  at  once,  the  con¬ 
tents  of  that  vessel  through  a  valve  made  for 
that  purpose.  The  skipper,  when  charged,  is 
rapidly  raised  by  a  crane,  and  it  is  supposed 
that  the  great  injury  which  the  sugar  is  apt  to 
undergo  at  this  particular  time,  owing  to  the 
intense  heat  operating  upon  a  highly  inspissated 
syrup,  is  thus,  in  a  great  measure,  prevented. 

“  The  coolers  usually  employed  are  shallow 
wooden  troughs,  varying  in  size  from  five  to  ten 
feet  in  length,  and  from  three  to  five  feet  in 
width,  but  in  depth  they  never  exceed  one 
foot  or  sixteen  inches.  In  some  of  the  islands 
these  vessels  are  made  of  copper,  but  with  what 
object  I  am  ignorant. 

“Two  skips  at  least,  and  usually  several,  are 
shot  into  each  cooler,  where  they  are  allowed  to 
remain  until  granulation  has  commenced,  and 
until  the  saccharine  mass  has  acquired  sufficient 
solidity  to  permit  of  its  transportation  to  the 
hogshead  without  risk  of  its  leaking  entirely  into 
the  molasses  cistern. 

“During  its  sojourn  in  the  cooler,  the  hot  and 
inspissated  syrup  is  occasionally  stirred  about 
for  the  purpose  of  mixing  together  the  different 
skips,  and  to  obtain  throughout  them  a  uniform 
temperature  ;  in  other  words,  to  reduce  them  to 
the  temperature  of  the  surrounding  atmosphere. 


with  as  little  delay  as  possible.  If  such  have 
been  the  motives  which  have  caused  the  planter 
hitherto  to  treat  his  concentrated  syrups  in  this 
manner,  assuredly  he  could  have  devised  no  plan 
better  suited  to  obtain  his  ends,  for  the  position 
of  the  coolers  in  the  boiling-house  exposes  their 
contents  to  the  strong  gusts  of  wind  which  are 
admitted  on  all  sides  into  the  building,  and  the 
shallowness  of  these  vessels  causes  the  heated 
syrup  which  they  contain  to  present  a  very  large 
surface  to  the  cooling  influence  of  the  atmo¬ 
sphere. 

“By  pursuing  this  plan  the  inspissated  syrup 
is  most  effectually  and  rapidly  cooled  ;  and,  as  at 
the  state  of  concentration  to  which  it  has  been 
previously  brought  it  contains  a  quantity  of 
sugar  more  than  sufficient  for  its  saturation,  the 
latter  is  deposited  in  an  amorphous  or  semi¬ 
crystalline  state,  and  diffused  through  the  chilled 
and  viscid  molasses. 

“  The  half-crystallized  sugar  and  the  mother 
liquor  or  molasses  being  thus  blended  together 
form  a  doughy  and  homogeneous  mass,  which  is 
cured  with  difficulty,  and  presenting  in  the  sugar 
obtained  an  imperfect  crystallization,  which  is 
denominated  by  refiners  false  grain.  More¬ 
over,  that  portion  of  the  molasses  which  escapes 
carries  with  it  a  large  quantity  of  sugar,  while 
that  which  remains  adheres  to  each  small  par¬ 
ticle  of  sugar  with  great  tenacity,  and  is  there 
retained  by  a  kind  of  capillary  attraction. 

“We  see,  therefore,  that  by  pursuing  the 
system  now  in  use  the  cooling  of  the  syrup  is 
promoted,  but  its  crystallization  and  perfect 
curing  are  prevented. 

“When  the  mass  of  sugar  and  molasses  has 
become  sufficiently  cooled,  it  is  dug  out  of  the 
cooler,  shovelled  into  a  bucket  or  some  other 
vessel,  carried  into  the  curing-house,  and  then 
thrown  into  the  hogsheads  as  if  it  were  so  much 
manure,  where  it  remains  until  the  drainage  of 
the  molasses  is  sufficiently  complete  to  admit  of 
its  shipment.  To  assist  the  cooling  process  the 
curing-house  is  generally  opened  to  windward, 
and  it  is  no^unfrequently  kept  as  cool  as  pos¬ 
sible. 

“Had  the  planter  intended  to  convert  the 
cane-juice  into  dough  or  bird-lime,  he  could 
scarcely  have  invented  a  more  successful  method 
of  accomplishing  his  purpose,  but  to  obtain 
sugar  a  more  ill-judged  method,  or  one  more  de¬ 
fective  in  principle,  could  not  be  employed.’’ 

But  what  judgment  shall  we  pass  on  the 
consistency  and  common  sense  of  those  colonial 
proprietors  who,  whilst  they  unceasingly  com¬ 
plain  of  Government  injustice  and  announce 
their  own  ruin,  actually  employ  sugar,  the 
object  of  all  their  care  and  anxiety,  for  the 
purposes  of  fuel?  The  sugar-cane  contains  about 
90  per  cent,  of  juice  and  only  10  per  cent,  of 
woody  fibre.  Of  this  juice  scarcely  50  per  cent, 
is  extracted  ;  and  for  the  reason  that,  if  ex¬ 
tracted,  the  cane  refuse  would  not  hirn  sufficiently 
well  to  accomplish  the  purposes  of  evaporating  the 
expressed  juice  ! — 

“That,  by  any  mechanical  means,  the  whole 
of  the  juice  will  ever  be  extracted  from  the  cane 
cannot  be  expected ;  indeed,  from  obvious 
physical  causes,  this  result  would  be  impossible  ; 
but  it  is  certain  that  the  quantity  at  present  ob¬ 
tained,  50  lbs.,  may  very  readily  be  increased  to 
70  or  75  lbs.  from  100  lbs.  of  canes. 

“It  is  evident  that,  in  recommending  the 
effective  squeezing  of  the  canes,  the  preservation 
of  the  megass  has  been  regarded  as  a  very 
secondary  consideration. 

“  No  doubt  it  would  be  exceedingly  agreeable 
were  we  able  to  extract  the  entire  amount  of 
juice  from  the  canes,  and  yet  find  in  the  remain¬ 
ing  ten  per  cent,  of  woody  fibre,  &c.,  a  sufficiency 
of  fuel  to  evaporate  an  equal  amount  of  cane- 
juice  during  the  ensuing  crop.  Unfortunately, 
we  cannot  have  our  cake  and  eat  it  too.  The 
question  to  be  decided  is  very  simple,  namely, 
whether  all  our  labours  have  been  expended  in 
raising  canes  for  fuel,  or  for  the  manufacture  of 
sugar. 

“  The  absolute  quantity  of  wood  contained  in 
the  stem  of  a  sugar-cane  is  ten  per  cent,  of  its 


weight.  The  only  other  constituent  which, 
when  the  cane  is  carefully  exsiccated,  may  like¬ 
wise  serve  as  fuel  is  the  sugar,  and  this  may  be 
considered  as  amounting  to  seventeen  parts  per 
cent.  The  quantity  of  water  will  then  be  about 
seventy-two  parts  in  one  hundred.  These  pro¬ 
portions  are  subject  to  variations  from  many 
causes  ;  but  they  are  sufficiently  stable  to  illus¬ 
trate  what  I  wish  to  point  out,  namely,  that  the 
amount  of  combustible  substances  contained  in 
the  cane  is  to  the  water  as  twenty-seven  to 
seventy-two. 

“  The  extent  of  evaporation  that  can  be 
effected  by  the  combustion  of  sugar  has  not,  I 
believe,  been  ascertained  in  this  part  of  the 
world ;  it  is  only  in  the  colonies  that  the  exten¬ 
sive  use  of  this  substance,  as  an  article  of  fuel, 
is  ever  heard  of.  Let  us,  however,  suppose  that 
the  mixture  of  sugar  and  wood,  such  as  exists  in 
a  carefullj'^  dried  cane,  equals,  in  this  respect, 
coal,  and  that,  when  it  is  employed  in  the  un¬ 
skilful  and  wasteful  manner  at  present  practised 
with  the  megass,  it  is  capable  of  evaporating 
five  times  its  weight  of  water.  It  will  follow 
that  the  fuel  obtained  from  100  lbs.  of  dried 
cane  is  equal  to  effect  the  evaporation  of  135  lbs. 
of  water,  or,  in  other  words,  that  it  will  be  able 
to  inspissate  the  whole  of  the  cane-juice  con¬ 
tained  in  200  lbs.  of  canes  to  the  state  of  a 
strongly  granulated  syrup. 

“  Fifty  pounds  of  megass  (if  carefully  dried 
and  preserved  with  the  greatest  care)  obtained 
by  the  expression  of  an  equal  weight  of  juice 
from  100  lbs.  of  canes  would,  by  a  similar  cal¬ 
culation,  contain  ten  pounds  of  wood  and 
A  of  17  lbs.  of  sugar  =  to  about  17|  lbs.  of  fuel, 
capable  of  evaporating  87|  lbs,  of  water,  or  of 
reducing  to  perfect  dryness  the  whole  of  the 
juice  contained  in  121  lbs.  of  canes. 

“  Unfortunately  it  is  found  in  practice  im¬ 
possible  to  dry  the  megass  in  such  a  manner  as 
to  preserve  within  it  the  quantity  of  combustible 
materials  given  above.  For  whether  it  be  stacked 
at  once,  or  be  previously  exposed  for  some  hours 
to  the  rays  of  the  sun,  fermentation  of  the  juice 
retained  in  it  commences,  and  the  sugar  is  con¬ 
verted  into  incombustible  bodies,  as  gum,  lactic 
acid,  &c.,  or  into  others,  which  are  rapidly 
evolved,  as  carbonic  acid  and  alcohol ;  so  that, 
when  the  time  arrives  when  its  use  as  fuel  is 
required,  little  more  remains  available  for  the 
purpose  than  the  woody  fibre,  that  is  to  say, 
that  instead  of  obtaining  17^  of  fuel  from  canes 
which  have  given  50  parts  in  100  of  juice,  ten 
parts  only  are  actually  serviceable ;  and  the 
amount  of  evaporation  which  could  be  effected 
by  this  quantity  would  be  equal  to  fifty  pounds 
of  water  only. 

“  The  planter  would  appear  to  be  in  a  great 
measure  aware  of  this  fact,  by  offering,  as  a  rea¬ 
son  for  the  imperfect  pressure  to  which  he  sub¬ 
mits  the  canes,  the  fear  of  having  a  larger 
evaporation  to  effect  than  his  fuel  is  capable  of 
accomplishing.  When  he  states,  however,  that 
by  imperfect  pressure  he  is  thereby  obtaining  a 
proportionately-increased  supply  of  fuel  for  the 
following  year,  he  is  manifestly  in  error,  for  the 
only  constituent  of  the  cane  on  vhich  he  can 
rely  for  that  purpose  is  the  woody  fibre,  which 
will  be  equally  abundant  to  whatever  extent  the 
pressure  may  have  been  carried. 

“To  exemplify  the  loss  tvhich  a  sugar  planta¬ 
tion  annually  sustains  from  an  adherence  to  this 
most  shamefully  extravagant  system,  I  will  sup¬ 
pose  that  by  increased  pressure  the  amount  of 
cane-juice  obtained  is  augmented  merely  from 
50  lbs.  to  60  lbs.  in  every  100  lbs.  of  canes.  It 
is  clear  that  the  amount  of  sugar,  molasses,  and 
rum,  must  be  increased  in  the  same  proportion, 
and,  therefore,  an  estate,  which  otherwise  would 
give  200  tons  as  its  annual  product  of  sugar, 
would,  from  this  cause  alone,  afford  240  tons. 

“  Let  us  also  suppose  that,  there  being  no 
other  available  fuel  at  hand  in  place  of  the 
megass,  coals  have  to  be  imported  from  England 
at  an  expense  of  £1  per  ton,  and  that  240  tons 
W'ould  be  required  to  evaporate  the  requisite 
quantity  of  cane-juice  to  make  the  same  num¬ 
ber  Of  tons  of  sugar  ;  the  price  of  the  coals  w  ould 
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represent  the  expense  attending  the  augmenta- 
tion  of  the  produce.  The  sugar  would  be  worth 
at  least  £20  per  ton,  consequently  the  clear  gain 
M'ould  be  £800  less  £240,  or  £560. 

“  The  profit,  however,  would  not  be  confined 
to  the  mere  increase  of  forty  tons  of  sugar  ;  the 
megass,  after  due  fermentation,  would  produce 
an  amount  of  farmyard  manure  which,  when 
thrown  upon  the  land,  would  augment  the 
quantity  of  canes  for  the  ensuing  crop,  at  least, 
twenty  per  cent.,  and,  in  the  greater  number  of 
colonies,  very  much  more.  In  liarfiadoes,  for 
instance,  there  are  many  estates  that,  after  a 
good  supply  of  manure,  readily  yield,  in  fa¬ 
vourable  seasons,  three  tons  of  sugar  per  acre, 
which,  without  that  assistance,  would  not  yield 
one, 

“But,  admitting  that  a  planter  may  not 
choose  to  employ  his  megass  in  that  manner,  it 
is  still  available  for  the  purpose  of  fuel,  for  its 
woody  tissues  remain  in  all  their  integrity  ;  and 
probably,  by  its  employment,  the  quantity  of 
coals  required  would  be  reduced  to  less  than 
half  the  quantity  given  above,” 

Our  space  now  admouislies  us  that  we  must 
turn  from  our  pleasing  duty  of  discussing  more 
fully  the  merits  of  Dr.  Evans’s  book,  for  the 
purpose  of  examining  the  sugar  treatise  of  Mr. 
Wray. 

The  latter  approaches  his  literary  duties  with 
a  kind  of  information  different  from  that  of  Dr. 
Evans.  The  doctor,  although  not  a  stranger  to 
the  colonies  and  the  colonial  sugar  manufacture, 
expatiates  but  little  on  the  subjects  of  tropical 
agriculture  or  engineering.  As  a  chemist  well 
conversant  with  the  chemical  department  of  his 
subject  his  chief  remarks  are  applied  in  that  di¬ 
rection.  Mr.  Wray,  on  the  contrary,  has  de¬ 
voted  the  greater  part  of  his  book  to  the  consi¬ 
deration  of  agricultural  and  engineering  subjects 
connected  with  the  sugar-cane — subjects  on 
which  his  long  residence  in  various  colonies 
enables  him  to  speak  with  some  authority : — 

“  Sixteen  j^ears’  experience  as  a  practical 
planter  in  Jamaica,  Bengal,  and  the  Straits  set¬ 
tlements,  gives  me,  I  think,”  remarks  the  author, 
“  the  necessary  qualifications  ;  and  should  gain 
for  me  that  attention  which,  I  hope,  the  suc¬ 
ceeding  pages  will,  on  perusal,  be  found  to 
merit.” 

Had  the  author  omitted  to  devote  any  portion 
of  his  pages  to  chemical  criticism  of  subjects 
which  he  does  not  understand  he  would  have 
done  well.  In  these  matters  his  practical  ex¬ 
perience  with  tropical  agriculture,  and  long  re¬ 
sidence  in  the  colonies,  avail  him  nothing — al¬ 
though  his  chemical  criticisms  appear  with  an  air 
of  authority  that  might  characterize  the  expe¬ 
rience  of  a  Berzelius  or  a  Liebig. 

The  following  extract  from  our  author  on  the 
subject  of  gluten  does  certainly  no  credit  to  his 
chemical  acumen : — 

“  Gluten  is  a  substance  that  presents  itself 
under  varied  forms,  according  to  the  manner  in 
which  it  is  acted  on  by  the  different  matters 
with  which  it  comes  in  contact.  This  circum¬ 
stance  has  furnished  a  befitting  opportunity  for 
chemists  to  enrich  their  nomenclature  with  many 
singular  new  names  :  thus  we  have  gluten, 
zimome,  gliadine,  legumine,  vegetable  albumen, 
fibrine,  caseine,  diastase,  cum  multus  aliis ! 

“  Now,  the  planter  will  not  be  displeased  to 
learn  that,  notwdthstanding  this  formidable 
array  of  names,  they  all  resolve  themselves  into 
one  substance— gluten  ;  but,  as  the  term  vege¬ 
table  albumen  is  very  commonly  used,  I  shall 
employ  that  designation,  as  well  as  gluten, 
whenever  I  find  occasion  to  do  so,  it  being 
understood  that  they  are  one  and  the  same 
substance.  In  cane-juice  gluten  exists  in  solu¬ 
tion  until  the  acid  which  holds  it  dissolved  is 
evaporated  by  means  of  heat,  or  by  saturating 
it  with  an  alkaline  solution,  which  causes  the 
gluten  to  become  insoluble  or  coagulated,  so 
that  its  particles,  meeting  together,  adhere  to 
each  other,  and  rise  to  the  surface  in  the  form  of 
thick  scum,  which  is  often  called  vegetable 
albumen.  All  cane-juice  contains  a  proportion 
of  the  free  acids,  at  times  so  great  that,  on 


leaving  the  mill,  it  produces  a  slightly  acid  re¬ 
action  on  litmus-paper  ;  whereas,  generally, 
they  are  not  to  be  detected  by  that  test,  being 
combined  with  gluten,  &c.,  so  as  to  present  no 
symptoms  of  their  existence.  But  on  the  ap¬ 
plication  of  an  alkali  (temper  lime)  a  union 
immediately  takes  place  between  the  alkali  and 
the  acid,  and  the  gluten  forthwith  assumes  the 
form  of  coagula,  and  becomes  insoluble  in  water. 
A  further  application  of  alkali  would  have  the 
effect  of  redissolving  the  coagulated  gluten,  and 
holding  it  in  a  state  of  solution,  until  an  acid 
reagent  could  be  used  to  saturate  the  alkali, 
which  would  cause  the  gluten  once  more  to  as¬ 
sume  the  form  of  coagula.  Thus  we  see  that  a 
very  great  deal  of  nicety  is  required  in  what  is 
termed  tempering  cane-juice  or  cane-liquor  ; 
and  we  perceive  at  once  one  great  reason  why  it  is 
that  an  alkaline  menstruum  (temper)  in  excess 
is  so  injurious :  viz.,  as  being  not  only  sufficient 
to  saturate  the  acid  which  holds  the  gluten  dis¬ 
solved,  but  effecting  the  re-solution  of  the 
coagula  about  to  form.” 

Again,  at  page  339,  the  disquisition  on  gluten 
is  rtsumed  : — 

“  A  menstruum  composed  of  creosote,  very 
much  diluted  with  water,  has  the  effect  of 
coagulating  gluten  (in  its  various  forms)  to  a  re¬ 
markable  degree ;  the  knowledge  of  which  fact 
leads  me  to  imagine  that  it  may  possibly  be 
useful  in  defecating  cane-juice.  But  the  most 
delicate  test  that  we  have  of  the  presence  of  al¬ 
bumen  (e»v?o  gluten)  in  any  liquid  is  corrosive 
sublimate  (bichloride  of  mercury),  which  is  so 
extremely  effectual  that,  if  a  single  drop  of  the 
saturated  solution  of  corrosive  sublimate  be  let 
fall  into  a  liquid  containing  only  the  two- 
thousandth  part  of  albumen,  it  will  immediately 
occasion  a  milkiness,  and  produce  a  white, 
curdy  precipitate.  Corrosive  sublimate  is,  how¬ 
ever,  one  of  the  most  virulent  poisons  that  we 
know  of,  and  the  bare  mention  of  its  use  in 
clarification  may  occasion  great  dread  ;  but  I  am 
by  no  means  certain  that  it  may  not  be  used  by 
a  careful  operator  with  success.  ^ 

“  Speaking  of  its  employment  for  xne  removal 
of  whatever  vegetable  albumen  (gluten)  remains 
in  cane- liquor  after  clarification  in  the  first 
clarifier,  I  will  suppose  that  a  very  dilute  solu¬ 
tion  of  corrosive  sublimate  be  gradually  added 
to  such  liquor,  until  the  curdy  coagula  present 
themselves ;  and  then  an  alkaline  solution  (lime- 
water),  to  saturate  the  acid  set  free. 

“  In  this  case  the  vegetable  albumen  instantly 
combines  with  the  calomel  in  the  corrosive 
sublimate,  forming  a  white  flocculent  precipitate ; 
whilst  a  portion  of  hydrochloric  acid  is  set  free, 
which  is  immediately  rendered  neutral  by  the 
lime,  with  which  it  combines.  Orfila  has 
proved,  by  experiment,  that  the  precipitate  in 
cases  of  this  kind  is  a  compound  of  calomel  and 
albumen,  which  is  entirely  inert.  I  do  not,  of 
course,  imagine  that  such  an  agent  as  this  can  be 
employed  in  boiling-houses  :  but  the  facts  stated 
are  very  interesting  to  the  inquiring  and  intelli¬ 
gent  planter.” 

Creosote  and  corrosive  sublimate  to  be  used  in 
the  preparation  of  sugar  !  Good  Hippocrates, 
defend  us  from  such  a  chemist.  In  another 
place  Mr.  Wray  parades  as  anew  fact  the  preci¬ 
pitation  of  chlorine  by  means  of  nitrate  of  silver, 
and  proposes  the  latter  agent  to  be  used  with  the 
object  of  separating  common  salt  from  such 
sugar  as  may  contain  it,  altogether  forgetting 
the  obvious  facts  that  nitrate  of  potash  would  be 
formed,  and  that  the  excess  of  nitrate  of  silver 
necessarily  used,  not  being  separable  by  any 
practical  means,  would  totally  ruin  the  product. 

Let  Mr.  Wray  accept  as  an  axiom  the  following,  — 
that  no  substance  should  be  used  for  the  purpose 
of  purifying  cane-juice  that  cannot  be  again  sepa¬ 
rated  from  it  easily  and  totally.  This  accomplished, 
Mr.  Wray  would  be  at  liberty  to  purify  the  juice 
by  arsenic  even  (if  arsenic  had  that  power),  or  by 
corrosive  sublimate,  as  he  suggests ;  but,  short  of 
this  achievement,  let  Mr.  Wray  moderate  his 
chemical  daring,  or  he  will  benefit  the  physician 
and  the  undertaker  much  more  than  the  manu¬ 
facturer  of  sugar. 


We  have  been  hitherto  constrained  to  express 
a  strong  adverse  opinion  on  our  author’s  che¬ 
mical  criticisms  —with  what  j  ustice  the  reader  will 
judge  for  himself  from  a  perusal  of  the  selected 
passages,  and  they  are  by  no  means  the  most 
unfavourable  of  those  to  be  found  in  the  treatise. 
A  few  sentences,  however,  there  are  which  ma¬ 
nifest  a  considerable  amount  of  acumen.  A 
gentleman  who  could  so  well  appreciate  the 
laws  of  crystallization  as  to  indite  the  following 
ought  to  have  written  more  reasonably  on  other 
branches  of  chemistry : — 

“  In  no  case  can  crystallization  proceed  under 
such  favourable  circumstances  as  when  the 
syrup  is  thin  and  limpid  ;  so  that  the  crystals, 
in  forming,  may  have  freedom  of  motion.  On 
the  contrary,  a  thick  and  tenacious  syrup  op¬ 
poses  insurmountable  obstacles  to  a  perfect 
crystallization ;  and  consequently  the  crystals 
are  small,  irregular,  weak,  and  clammy  ;  thus 
being  difficult  of  drainage.  Many  boilers  think 
that  because  they  can  evaporate  almost  the 
whole  of  the  water  contained  in  their  syrups  by 
the  low-temperature  principle,  without  fear  of 
burning,  &c.,  that  it  is  incumbent  on  them  to 
concentrate  very  high ;  seemingly  unconscious 
or  unheedful  that  they  are  running  counter  to 
the  first  principles  of  crystallization.  I  must, 
therefore,  once  more  repeat,  that  if  the  planter 
wishes  to  secure  a  good  description  of  sugar, 
which  will  drain  readily  and  thoroughly,  he 
must  boil  low.” 

And  the  following  extract,  with  which  we 
shall  conclude,  strikes  at  the  root  of  all  that  long 
series  of  improprieties  of  sugar  manipulation 
which  has  mainly  contributed  to  the  ruin  of  the 
West  Indian  colonies 

‘  ‘  7  xoould  wish  to  impress  on  the  planter  in  the 
strongest  possible  manner  that  the  operations  in  the 
boiling-house  should  tend  to  the  accomplishment  of 
two  great  objects;  viz.,  the  complete  separation  of 
all  extraneous  matter  from  the  cane-juice,  so  as 
to  bring  it,  as  nearly  as  possible,  to  the  state  of 
sugar  and  water  alone  ;  and  seco7idly,  the  evapora¬ 
tion  of  the  suiplus  water,  so  as  to  leave  the  sugar  in 
the  condition  of  a  fine  white  syrup,  which  will 
crystallize  wholly  and  well.” 

The  author’s  sense  of  the  importance  of  this 
inj  unction  is  sufficiently  indicated  by  the  italics 
in  which  it  appears.  On  this  chemical  point  we 
at  least  do  not  differ  with  him.  This  short  sen¬ 
tence  embodies  the  golden  rule  of  sugar  manu¬ 
facture. 

In  conclusion  we  would  say,  after  a  careful 
perusal  of  the  two  volumes  before  us,  they  are 
deserving  of  attentive  perusal  by  all  whose  in¬ 
terests  are  mixed  up  with  the  sugar  culture. 
Dr.  Evans’s  production,  moreover,  is  worthy  a 
place  in  every  scientific  library. 


An  Introduction  to  Botany,  By  John  Lindley, 

Ph.D.,r.R  S.  Eourth  Edition,  with  Additions 

and  numerous  Corrections.  Two  volumes. 

Longmans. 

A  definition  in  science,  like  a  preface,  the  last 
concern  of  the  author,  is  also  the  first  to  meet  the 
eye  of  a  reader.  At  first  sight  it  might  appear 
that  a  limitation  of  the  ends  of  inquiry  should 
precede  and  guide  inquiry  itself ;  it  does  so,  but 
only  when  the  state  of  knowledge  has  advanced 
to  a  certain  stage  of  development.  Knowledge, 
like  property,  cannot  be  distributed  until  it  has 
been  created,  and  to  provide  for  its  classifica¬ 
tion  while  as  yet  it  remains  only  a  possibility  is, 
perhaps,  an  amusing,  certainly  a  profitless,  occu¬ 
pation. 

Botany  professing  to  treat  of  plants,  the  ques¬ 
tion  soon  presents  itself,  what  organizations  are  to 
be  included  in  this  designation  ?  Where  is  a 
line  to  be  drawn  between  the  plant  and  the 
animal  ?  The  old  distinction  consisted  in  the 
supposed  impossibility  of  locomotion,  and  in  the 
local  nutrition  of  plants.  But  it  is  now  well 
ascertained  that  the  power  of  locomotion  is  not 
peculiar  to  the  animal  kingdom,— the  brittle- 
worts  (Diatomacese)  or  young  algae,  for  ex¬ 
ample  ;  while  a  fixed  point  of  attachment  to  the 
earth  is  in  some  admitted  plants  neither  essential 
to  production  nor  nourishment.  The  case  of 
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aquatic  Thallogens  maybe  adduced  in  conbrma- 
tion  of  this  remark.  Linnaeus  made  the  distinc¬ 
tion  to  hinge  on  consciousness,  which  he  as¬ 
sumed  to  be  wanting  in  the  plant  ( Vegetabilia 
crescunt  et  vivxmt.  Animalia  crescunt,  vivunt  et 
sentiwif).  But  how  can  this  assumption,  neces¬ 
sarily  arbitrary  as  it  is,  be  admitted  as  the  basis 
of  a  scientific  dirision  ? 

According  to  Linnaeus,  the  sensitive  plant, 
or  the  Dionaea,  would  have  less  claim  to  this 
noble  attribute  than  the  polypus.  De  Candolle 
distinguishes  plants  from  animals  by  the  means 
of  voluntary  motion,  and  the  stomach,  with 
both  of  which  animals  are  provided.  But  as 
some  plants  manifest  as  distinct  evidences  of 
perception  as  many  animals,  moving,  catching 
small  insects,  selecting  their  own  food,  the  denial 
of  consciousness  to  them  is  gratuitous,  Avhile, 
far  from  the  stomach  being  a&ent  in  the  plant, 
every  cell  for  the  purposes  of  life  and  health 
may  be  regarded  as  a  stomach.  Jussieu’s  defi¬ 
nition  is  almost  too  trivial  to  be  quoted,  “  Living 
beings  which  grow  and  reproduce  themselves, 
but  which  neither  move  spontaneously  nor  feel, 
are  called  plants.” 

Dr.  Lindley’s  definition  of  aplanthasthe  merit 
of  brevity  and  simplicity,  “  A  cellular  body  pos¬ 
sessing  vitality,  living  by  absorption  through  its 
outer  surface,  and  secreting  starch.”  This  last 
power,  unknown  in  the  animal  kingdom,  is  pos¬ 
sessed  by  all  vegetables  ;  and  M.  Payen  has  shown 
that  those  equivocal  bodies,  the  calciferous 
corallines,  are  truly  plants.  He  took  a  piece  of 
coralline  officinalis ;  treated  itwuth  dilute  muriatic 
acid,  to  get  rid  of  the  incrustations  ;  washed  it ; 
then  treated  it  with  ammonia  ;  again  washed  it ; 
and  placed  it,  with  a  little  tincture  of  iodine, 
between  two  plates  of  glass  under  the  microscope. 
All  the  quaternary  substances  contained  in  the 
cells,  or  Avhich  had  penetrated  their  sides,  im¬ 
mediately  became  tinged  orange  yellow.  After 
this  preparation  he  introduced  between  the  glass 
plates  a  drop  of  sulphuric  acid  (1  equiv.  acid,  4 
equivs.  water),  and  .he  was  then  able  to  follow 
the  process  of  disaggregation  which  marked  the 
arrival  and  passage  of  the  acid ;  an  orange  tint, 
brown  next  the  tissue,  which  contained  quater¬ 
nary  substance  in  abundance,  was  first  visible  ; 
then  in  the  rest  of  the  tissue  were  seen  the  first 
directing  reactions  finishing  the  effect  of  the 
tincture  of  iodine ;  the  cellulose  became  gradually 
divided  into  groups  of  amylaceous  particles,  which 
gave  a  beautiful  violet-coloured  outline  to  the 
cylindrical  cells  radiating  or  spread  out  symme¬ 
trically  from  the  point  of  insertion  of  each  joint. 

The  elementary  organs  (vegetable  tissue)  of  all 
plants  have  for  their  organic  basis  a  ternary 
compound,  called  cellulose,  itself  derived  from 
cambium,  or  organic  mucus,  a  viscid,  azotized 
secretion  :  it  is  the  organizable  matter  of  vege¬ 
table  physiologists.  This  latter  is  of  universal 
occurrence  between  the  cells  of  all  vegetable 
fibrines,  and  it  is  probable  that  it  constitutes  the 
whole  exterior  covering  of  all  plants.  It  is  de¬ 
scribed  by  Payen  as  containing  substances  ana¬ 
logous  to  those  which  constitute  animal  bodies, 
that  is  to  say,  including  nitrogen.  It  is  also 
mixed  with  other  materials  not  azotized,  such  as 
dextrine,  gum,  starch,  sugar,  glucose,  inannite, 
&c.  From  this  organic  mucus,  membrane,  as 
true  cellulose,  may  be  regarded  as  being  in  the 
beginning  a  gelatinous  precipitate.  It  is,  there¬ 
fore,  like  all  such  precipitates,  a  collection  of 
globular  molecules  adhering  by  their  points  of 
contact  ;  hence  its  permeability. 

Membrane  varies  in  transparency,  being  in 
some  cases  so  thin  as  to  be  scarcely  observable, 
except  by  the  little  particles  which  stick  to  it, 
and  in  others  (ferns,  fuci  cryptogami,  &c.)  co¬ 
loured  from  its  origin.  Always  thin  at  first,  it 
thickens  by  the  incorporation  of  secreted  matter. 
The  first  layer  of  matter  is  invariably  azotized, 
and  is  now  appropriately  called  protoplasm  ;  it 
tears  readily,  as  if  its  component  atoms  did  not 
cohere  with  greater  force  in  one  direction  than 
another.  It  is  in  all  cases,  when  first  formed, 
destitute  of  visible  pores  ;  but,  as  it  is  per¬ 
meable  to  fluids,  it  must  be  furnished  with  in¬ 
visible  pores. 


Elementary  fibre  may  be  compared  to  hair  of 
inconsiderable  fineness,  but  its  variation  in  size 
is  remarkable.  In  crinum  amabile  Dr.  Lindley 
found  it  1  _  of  an  inch  in  diameter.  It  is  ge- 
nerally  transparent  and  colourless,  but  frequently 
of  a  greenish  colour.  In  its  most  simple  state 
it  forms  a  loose  spire,  coiled  up  in  the  interior  of 
cells.  Griesbach  took  these  loose  fibres  for 
animalcules,  and  called  them  phytozoa.  He  de¬ 
scribes  in  a  lively  manner  their  behaviour  when 
in  water,  their  oscillations,  and  movements  of 
their  tails,  never  once  doubting  that  there  were 
so  many  manifestations  of  consciousness. 

From  these  three,  organic  mucus,  membrane, 
and  elementary  fibre,  all  the  elementary  organs 
of  plants  are  constructed.  They  are,  1.  Cellular 
tissue  ;  2.  Pitted  tissue ;  3.  Woody  tissue  ;  4. 
Vascular  tissue ;  5.  Lactiferous  tissue.  All 
these  forms  are  modifications  of  one  common 
type,  the  simple  cell,  however  different  they 
may  be  in  native  formation  or  appearance.  They 
are  all  developed  in  bodies  that  originally  con¬ 
sisted  of  nothing  but  cellular  tissue.  The  embryo 
is  only  an  aggregation  of  cells.  When  its  vital 
principle  has  been  excited,  and  growth  has  com¬ 
menced,  woody  tissues  and  vessels  are  generated 
in  abundance.  Schleiden  is  of  opinion  that  the 
cells  of  plants,  including  the  so-called  vessels, 
but  excluding  lactiferous  tissue,  allow  of  two 
periods  being  distinguished  in  the  life.  In  the 
first,  that  of  their  origin  and  isolated  develop¬ 
ment,  the  membrane  forming  them  grows  in  its 
entire  substance  by  true  intersusception.  But 
as  soon  as  the  cells  have  adhered  to  form  the  cel¬ 
lular  tissue,  and  constitute  the  mass  of  a  certain 
plant,  or  its  parts,  this  mode  of  growth  ceases 
entirely,  or  falls  so  far  into  the  background  that 
its  continuance  is  a  matter  of  doubt. 

The  morphology  of  tissues  is  one  of  the  best 
cultivated  departments  of  inquiry  at  the  present 
day.  Dr.  Lindley’s  account  of  the  researches  of 
Mohl,  Schleiden,  and  others,  is  necessarily  suc¬ 
cinct,  but  for  an  introductory  work  sufficiently 
ample.  No  outline  of  ours  could  do  justice  to  a 
work  which  is  itself  condensed  to  a  remarkable 
degree ;  the  reader  will  consult  his  interest  by 
making  a  more  direct  acquaintance  with  our 
author. 

The  seventh  section,  on  amylaceous  matter 
contained  in  tissue,  presents  the  results  of  the 
latest  researches  on  starch,  the  true  nature  of 
which  is  a  modern  discovery.  An  analysis  of 
the  section  may  not  be  unsuitable. 

The  grains  of  starch  are  perfectly  white, 
semi-transparent,  generally  irregularly  oblong, 
sometimes  compound,  and  marked  with  oblique 
concentric  circles ;  they  are  extremely  variable 
in  size,  some  being  as  fine  as  the  smallest  mole¬ 
cular  matter  in  pollen,  that  is,  not  more  than 

_ .1 _ of  an  inch  in  diameter,  others  being  as 

much  as_i_.  Mohl  has  shown  that  they  often 
form  the  centre  of  grains  of  chlorophylle.  In  the 
milky  juice  of  euphorbia  they  look  like  short 
cylinders  enlarged  at  each  end  with  a  round 
head ;  double-headed  granules  of  this  kind  are 
not,  as  yet,  found  elsewhere.  Starch  grains 
when  suspended  in  water  have  a  distinct  motion 
of  rotation,  and  this  motion  looks  as  if  sponta¬ 
neous,  for  several  floating  near  each  other  in 
the  same  medium  impart  perceptible  active  mo¬ 
tion,  while  others  remain  inert. 

Turpin  called  such  granules  globuline,  and 
considered  them  the  most  elementary  form  of 
vegetable  tissue.  Some  of  these  starch-like 
granules  appear  to  have,  under  particular  cir¬ 
cumstances,  the  power  of  spontaneous  growth,  by 
which  they  multiply  and  increase  themselves  ex¬ 
ternally.  This  is  particularly'  visible  in  the 
fecula  of  barley,  which,  if  observed  in  its  original 
state,  is  found  to  be  composed  of  angular  ir¬ 
regular  bodies,  some  of  which  are  in  a  state  of 
great  minuteness,  and  seem  to  have  a  power  of 
spontaneous  motion  in  water.  Shortly  after 
germination,  these  bodies,  according  to  Turpin, 
appear  to  lose  their  substance,  to  become  more 
transparent  and  flaccid,  a  circumstance  which, 
he  thinks,  is  owing  to  a  chemical  change  of  their 
starch  into  sugar  ;  the  bodies,  however,  at  this 


time  retain  their  property  of  becoming  blue 
under  the  action  of  iodine.  When  this  altera¬ 
tion  has  been  carried  far  enough  the  maltster 
stops  the  new  chemical  action  by  heat,  and  fixes 
the  sugar,  producing  malt. 

When  the  amylaceous  granules  are  placed  in 
water  of  a  certain  temperature,  rendered  sweet 
by  the  dissolution  of  their  own  sugar,  and  ex¬ 
posed  to  the  influence  of  the  oxygen  of  the  at¬ 
mosphere,  they  produce  little  sprouts  like 
themselves  from  their  sides.  Turpin  states  that, 
if  examined  after  fermentation  has  been  going  on 
for  some  hours,  they  will  be  found  to  have  formed 
several  new  granules,  exactly  like  the  mother 
granules  ;  and  he  not  only  considers  this  to  be  the 
cause  of  the  curious  phenomena  observable  in 
germination,  but  regards  the  granules  as  seeds, 
and  the  result  of  their  growth  as  a  plant  which 
he  calls  Torula  cerevisice.  He  adds  that  in  the 
inside  of  each  of  the  new  granules  during  fer¬ 
mentation  he  finds  a  number  of  small  granules. 
Dr.  Lindley  has  not  repeated  the  observations  of 
Turpin  further  than  to  ascertain  that  the  gra¬ 
nules  in  fermentation  do  sprout,  and  that  they 
have  at  that  time  lost  all  their  starch,  for  iodine 
produces  insensible  effect  on  their  colaur. 

Schleiden  (“  Grundzuge,”  second  edition, 
1845)  thus  gives  the  explanation  of  the  nature 
of  starch  after  the  discoveries  of  Fritsche,  Payen, 
Mohl,  and  himself: — 

“  Starch  when  dry  is  tolerably  hard,  and 
falls  to  powder  when  rubbed  between 
the  fingers ;  when  moist  it  is  rather  gela¬ 
tinous  ;  when  dried  from  solution  it  at  first 
forms  a  trembling  jelly,  and  afterwards  becomes 
vitreous,  brittle,  and  as  clear  as  water  (even  in 
lichens)  ;  when  perfectly  clean  and  fresh  from 
the  plant  starch  gradually  dissolves  in  Avater  ;  in 
the  plant  it  is  usually  protected  from  solution  by 
an  incrusting  wax,  albumen,  mucus,  or  any  such 
substance,  outside.  Starch  is  easily  (partially) 
soluble  in  boiling  water,  acids,  or  alkalis ;  in¬ 
soluble  in  alcohol,  ether,  volatile  or  fat  oils  ;  it 
is  stained  blue  by  iodine,  even  in  dilute  solutions 
(and  the  iodide  of  starch  is  not  more  soluble  in 
water  than  ordinary  starch,  but  it  is  insoluble  in 
acids).  It  appears  to  be  changed  through  inter¬ 
mediate  matter,  as,  for  instance,  lichen  starch, 
into  amyloid ;  through  the  material  described 
by  Henry  in  mace ;  into  membrane,  vegetable 
jelly,  and,  perhaps,  also  into  gum.  The  chemical 
composition  of  starch  is  now  placed  beyond  all 
doubt  by  Berzelius  and  Liebig,  and  stands 
thus : — 

C.  H.  O. 

12  20  10 

“A.  Nature  of  Potato  Starch. — Potato  starch,  as 
usually  purchased,  forms  rather  a  coarse,  shining, 
white  powder,  mixed  with  larger  particles.  It 
is  easily  rubbed  fine  betAveen  the  fingers,  and  it 
feels  hard  and  gritty  to  the  teeth.  When 
moistened  it  forms  bulky  masses,  and  remains  so 
without  falling  to  pieces  when  dry.  But  if 
starch  is  aa'cII  washed  at  long  intervals  Avith  cold 
water,  alcohol,  and  ether  it  becomes  an  extremely 
fine,  glittering  powder,  which  will  not  hold  to¬ 
gether  if  first  moistened  and  then  dried.  Some 
time  is  required  to  get  the  starch  perfectly  clean, 
and  the  cleansing  material  for  a  long  time  shows 
signs  of  the  presence  of  an  albuminous  and  fatty 
matter.  This  accounts  for  the  conflicting  opi¬ 
nions  that  have  for  a  long  time  existed  as  to  the 
composition  of  starch  ;  observers  did  not  operate 
on  clean  starch,  but  upon  various  sorts  of  im¬ 
pure  materials.  Payen  and  Perloz  first  thought 
of  thoroughly  cleansing  starch  before  use,  and 
the  result  of  their  experiments  was,  that  starch 
is  a  perfectly  uniform  vegetable  product.^ 

“  Under  microscopes  magnifying  100  times  the 
single  particles  of  starch  may  be  seen  as  small, 
fixed,  egg-shaped  granules  ;  exceptions  to  this 
form  are  proportionally  very  rare.  On  the 
pointed  end  of  the  most  perfect  and  distinct  of 
these  granules  fresh  from  the  potato  a  small 
black  spot  (Fritsche’s  kernel)  may  be  seen.  Very 
rarely,  and  only  with  a  much  higher  magnifying 
poAver,  can  this  spot  be  viewed  in  the  potato, 
filled  with  a  substance  so  thin  that  it  is  with 
difficulty  seen  to  be  a  hole  in  the  solid  mass. 
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Around  this  so-called  kernel  a  number  of  lines 
are  drawn,  sometimes  white,  at  other  times 
black  ;  sometimes  close  together,  at  other  times 
far  apart ;  which  are  at  first  circular,  but  become 
more  and  more  elliptical  as  they  enclose  the 
kernel  in  their  foci.  The  substance  seen  be¬ 
tween  these  lines  appears  sometimes  clear,  at 
other  times  dark.  Single  spots  are  often  observed 
remarkably  transparent,  and  a  practised  micro¬ 
scopical  observer  immediately  recognises  layers 
of  various  thicknesses,  the  outer  ones  being 
thicker  than  the  inner,  which  in  fresh  starch 
appear  quite  gelatinous.  The  dark  lines  never 
cut  the  line  of  the  outer  envelope,  and,  however 
close  they  are  placed  to  each  other  at  the  narrow 
end,  each  line  always  runs  round  into  itself.  If 
a  starch  grain  with  distinct  black  lines  is  placed 
under  the  microscope  it  will  be  seen  that  the 
lines,  in  whatever  way  they  are  viewed,  have 
always  the  same  direction.  It,  therefore,  fol¬ 
lows  that  these  are  not  superficial  markings, 
but  are  real  layers,  forming  egg-shaped  shells 
packed  one  above  the  other,  and  constituting 
the  entire  starch  grain, 

“  It  sometimes  happens  that,  if  a  potato  full  of 
starch  is  sliced  with  a  sharp  knife  so  that  the 
grains  of  starch  are  cut  through,  the  inner  sec¬ 
tions  are  full  of  water  and  more  gelatinous  than 
the  outer,  which  are  drier  and  more  compact. 
Perfectly  dry  grains  show  a  smaller  number  of 
lines,  which,  however,  are  often  more  distinct,  and 
a  broad  black  line  resembling  a  layer  of  air 
is  observable.  If  the  starch  is  allowed  to  remain 
long  in  a  solution  of  gum  the  lines  become  less 
and  less  distinct.  If  it  is  dried  with  the  gum 
until  it  forms  a  tough  mass  that  can  be  cut 
through  with  a  knife  a  greater  number  of  sec¬ 
tions  can  be  obtained.  In  these  a  tolerably 
homogeneous  substance  can  be  seen  which  has 
rather  an  irregular  hole  in  the  centre,  arising 
from  the  contraction  of  the  moist  inner  layer, 

“  If  starch  is  heated  with  sulphuric  acid,  under 
a  microscope  various  appearances  are  observed 
sooner  or  later,  according  as  the  acid  is  stronger 
or  weaker.  After  being  for  a  short  time  in  con¬ 
tact  with  the  strong  acid,  that  part  of  the  grain 
which  is  touched  with  the  acid  swells  into  a 
cloudy  mass  and  gradually  dissolves.  Grains  of 
starch  may  often  be  seen,  one  of  whose  ends  is 
dissolved,  while  the  other  is  well  defined,  and 
even  shows  a  nucleus  of  layers.  In  this  way  the 
whole  mass  of  grains  may  be  uniformly  acted 
upon,  and  so  that  no  rupture  of  the  outer  layer 
nor  any  discharge  of  the  fluid  contents  is  pro¬ 
duced.  After  a  longer  action  of  the  acid  two 
different  forms  of  solution  are  observable  in  equal 
abundance,  which,  probably,  depend  on  the  acid 
becoming  weaker.  In  weaker  acids  the  grains  of 
starch  gradually  become  transparent  and  gela¬ 
tinous,  and  swell  in  such  a  way  that  they  at  first 
appear  depressed  on  one  side,  and  at  last,  after 
becoming  cup-shaped,  will  be  entirely  dissolved 
at  the  edges.  In  the  other  form  of  slow  action, 
which  is  probably  occasioned  by  the  concen¬ 
trated  acid,  the  so-called  kernel  at  first  becomes 
a  visible  and  recognisable  air-vesicle ;  this  ex¬ 
pands  and  causes  one  or  two  ragged  slits  in  the 
inside  of  the  grain,  which  gradually  swells,  be¬ 
comes  gelatinous,  the  lines  disappear  as  far  as 
the  reaction  extends,  and  at  last  the  whole  grain 
becomes  invisible  and  dissolves.  The  next 
operation  of  the  sulphuric  acid  is  to  draw  water 
between  the  inner  layers.  If  some  potato  starch 
is  first  heated  on  a  small  plate,  so  that  a  small 
part  immediately  on  the  plate  is  turned  yellow, 
many  remarkable  transitions  may  be  ob¬ 
served  to  take  place  gradually,  and  they  give 
under  the  microscope  the  best  evidence  of  the 
structure  of  the  grains  of  starch.  The  first  thing 
that  happens,  of  course,  is  a  drying,  by  which 
the  so-called  kernel  is  transformed  into  an  air- 
bubble  ;  this  always  characterizes  the  applica¬ 
tion  of  a  dry  heat,  and  may  always  be  seen  in 
the  farhina  of  mandioca,  in  sago,  &c.  By  de¬ 
grees,  as  the  separation  takes  place  in  conse¬ 
quence  of  drying,  the  separating  lines  become 
sharper,  blacker,  broader,  and  layers  of  air  of 
various  breadths  become  clearly  perceptible :  the 
layers  are  firmly  attached  at  some  points,  less 


firmly  at  others,  and  thus  they  readily  form 
spaces  full  of  air.  By  degrees  the  layers  are  freed 
from  one  another  like  hollow  cups,  whilst  an 
evident  change  into  gum  goes  on  at  certain 
points. 

“  If  the  action  of  water  gradually  boiled  is 
watched,  an  alteration  which  is  at  first  very  like 
that  of  sulphuric  acid,  as  last  described,  is  ap¬ 
parent.  But  in  the  last  stages  the  action  is  so 
different  that  the  cleft  in  the  interior  becomes  a 
large  hole,  and  the  grain  then  looks  like  a  very 
thick-skinned  bag.  By  degrees  the  cleft  becomes 
less  distinct,  but  it  is  evident  that  the  pasty 
masses  thus  produced  always  are  traceable  into 
a  grain  ;  and  if  a  thin  starch  paste  is  mixed  with 
water,  and  viewed  under  a  microscope  with  a 
little  iodine,  the  single  swollen  grains  will  be 
visible,  whilst  the  additional  water  is  not  stained 
blue.  I  tried  for  a  whole  day  to  separate  the 
boiled  grains  without  success,  but  I  think  I  may 
venture  to  conclude  from  my  experiments  that 
starch  can  absorb  a  large  (but  limited)  quantity 
of  water,  and  can,  consequently,  swell  to  a  great 
size,  but  that  it  never  actually  diminishes  in  cold 
or  hot  water. 

“  Lastly,  I  may  mention  the  behaviour  of  starch 
with  cold  water.  If  some  starch  is  rubbed  down 
with  twice  its  volume  of  water  for  half  an  hour, 
a  viscid,  ropy,  stiff  paste  will  be  obtained.  Under 
a  microscope  a  large  part  of  the  grains  appears 
variously  crushed,  torn,  divided,  and  partly 
pounded  into  small  flocks  ;  the  inner  (watery) 
layers  are  especially  pressed  out,  as  it  seems, 
through  the  action  of  the  rubbing,  and  their 
combination  with  more  water  presenting  a  flaky 
or  granulated  entangled  mass,  which  may  be 
stained  blue  by  iodine,  while  the  surrounding 
water  remains  colourless.  All  these  experi¬ 
ments  were  made  with  commercial  potato  starch, 
and  always  gave  the-same  results. 

“  In  every  experiment  iodine  was  employed,  and 
I  never  observed  the  remotest  indication  of  any 
part  in  the  grains  of  starch  which  refused  to  be 
coloured  with  iodine.  From  these  observations 
it  must  be  evident  that  without  the  combined 
use  of  the  microscope  and  chemical  reagents  an 
exact  knowledge  of  starch  cannot  be  hoped  for. 
In  a  growing  potato  the  starch  becomes  dis¬ 
solved,  so  that  after  three  months  scarcely  a 
grain  of  starch  can  be  found.  The  grain  of 
starch  preserves  its  solidity  to  the  last  moment, 
being  gradually  acted  on  from  without  inwards,  and 
in  such  a  way  that,  the  ends  of  its  principal  axis 
making  most  resistance,  the  grain  by  degrees  as¬ 
sumes  the  appearance  of  an  uneven  rod, 

“  B.  The  Occurrence  of  Starch  in  Plants,  and  its 
various  Forms. — The  useful  treatise  of  Fritsche, 
and  a  few  unimportant  additions  of  Meyen,  con¬ 
stitute  all  that  has  yet  been  published  on  the 
various  forms  of  starch  in  plants.  The  forms  of 
starch  are  exceedingly  various,  and  are  often  so 
characteristic  that,  as  Fritsche  has  observed, 
their  orders  and  genera  may  be  easily  determined 
by  them.  The  following  are  all  that  are  at  pre¬ 
sent  known  :  — 

“  I.  Amorphous  Starch.  —  ‘  Hitherto,’  says 
Schleiden,  ‘  I  have  found  amorphous  starch  (a 
paste)  only  in  the  cells  of  two  phanerogamous 
plants,  namely,  in  the  seeds  of  cardomum- 
minus,  and  in  the  bark  of  Jamaica  sarsaparilla. 
It  is  probable  that  in  the  last  plant  heating  in 
the  fire  has  thus  strangely  changed  the  starch,  of 
which  there  is  generally  an  abundance,  in  sarsa¬ 
parilla.  For  the  most  part  this  paste  is  found  in 
the  anomalous  red  roots,  more  seldom  in  the 
yellow  ones,  which  are  not  as  yet  distinguished 
in  the  trade  as  substitutes  for  Jamaica  sarsa¬ 
parilla.’ 

“  II.  Simple  Grains. — In  most  plants  the  grains 
are  solitary  clusters  of  two  or  three  appearing 
among  the  others  as  rare  exceptions.  They  may 
be  fm’ther  divided  into 

“  §  I. — Rotmdish  Grains. 

“  A.  Central  hole  (Fritsche’s  kern)  altogether 
wanting. 

“  1.  Very  small  roundish  grains  occur  nearly 
everywhere  in  the  vegetable  kingdom,  occa- 
sion^ly  contained  in  cells ;  for  example,  in 


carrots,  in  cambium  in  the  winter,  in  leaves  as 
centres  of  chlorophylle. 

“  2.  Larger,  irregular,  knobby,  often  stunted, 
polygonal  grains,  in  the  bulbous  buds  of  saxi- 
fraga  granulata,  in  the  corms  of  ranunculus 
licana. 

“  B.  Central  hole  small,  roundish. 

a.  with  distinct  layers. 

“  3.  Grains  coarse,  rough,  and  often  stunted,  in 
the  pith  of  cycads.  Some  masses  resemble  the 
grains  that  are  met  with  in  the  scale-shaped 
subterranean  leaves  of  latteresea  squamaria. 
The  inner  layers  form  egg-shaped  granules,  as  in 
potato  starch :  the  small  exterior  ones  are 
comparatively  irregular,  being  so  excessively 
thick  here  and  there  that  the  whole  grain  is 
bluntly  three-cornered. 

“  4.  Grains  egg-shaped.  In  the  potato. 

“  5.  Grains  mussel-shaped.  In  the  bulbs  of 
the  larger  lilyworts,  as  in  fritylaria  lilium. 

“  6.  Almost  three-cornered  in  tulips. 

“  b.  With  indistinct  layers,  or  none. 

“  7.  Grains  blunt  polygons  in  zea  mays.  In 
albumen. 

“  8.  Grains  very  small  sharp-cornered  polygons 
in  oryza  sativa.  In  albumen. 

“  C.  Central  hole  long. 

“9.  Grains  circular  or  oval  and  in  a  dry  state, 
usually  showing  a  star-shaped  slit.  In  legu¬ 
minous  plants  ;  for  example,  pisum,  phareolus. 
In  seeds. 

“  D.  Grains  apparently  cup-shaped,  with  a  vi¬ 
sible  hole. 

“  10.  Well  marked  in  the  rhizomes  of  iris  flo- 
rentina  and  allied  species. 

“  ^  II. — Flat  Lenticular  Grains. 

“11.  Layers  evident  or  not,  with  a  hole  which 
may  be  in  or  out  of  the  centre,  small,  and  round 
or  lengthened,  or  star- shaped  and  torn  open. 
As  in  triticum,  hordeum,  secale.  In  albumen. 

“  §  III. — Flat  Plates. 

“12.  Layers  visible,  but  it  is  at  present  doubt¬ 
ful  whether  they  are  really  included  one  within  the 
other,  or  are  placed  upon  one  another  like  watch- 
glasses.  The  first  appears  probable,  both  from 
analogy  and  from  the  phenomena  observed  in 
heating,  and  from  dissolving  in  sulphuric  acid. 
Found  exclusively  in  ginger-worts  in  the  rhi¬ 
zomes  ;  not  in  marants. 

“  §  IV. —  Club-shaped  Granules. 

“  13.  With  long  central  holes  in  the  milky  sap 
of  European  and  some  tropical  sponge-worts. 

“  §  V. — Perfectly  Irregular  Grains. 

“  14.  In  the  milky  juice  of  most  tropical  sponge- 
'  worts. 

“  III.  Compound  Grains. — Single  grains  are 
only  found  as  exceptions  in  the  group. 

“  ^  I. — Single  United  Grains  without  ati  Apparent 
Central  Hole. 

“15.  Two,  three,  or  four  simple  grains  are 
united  in  the  rhizome  of  maranta  (best  Indian 
arrowroot),  in  the  tubercles  of  aponogetan,  in 
the  thickened  disjointed  parts  of  the  leaves  of 
marattia,  and  in  the  root  of  bryonia. 

“16.  From  2 — 6  grains  usually  united  regularly, 
seldom  irregularly,  in  the  bark  of  the  roots  of  all 
sorts  of  sarsaparilla. 

“  ^  II. — Single  United  Grains  with  an  Apparent 
Central  Hole. 

“A.  All  parts  of  the  grain  of  nearly  the  same 
size, 

“  17.  From  2 — 4  simple  grains  united,  the  cen¬ 
tral  hole  being  small  and  round.  As  in  the 
tubercles  of  manihot. 

“  18.  From  2 — 4  simple  grains  united,  the  cen¬ 
tral  hole  being  large,  and  mostly  torn  in  a  stel¬ 
late  manner.  As  in  the  corm  of  colchicum 
autumnale. 

“  19.  From  2 — 4  simple  grains  united,  each 
grain  being  hollow  and  apparently  cup-shaped. 
This  remarkable  form  occurs  in  the  grass-oil 
plant. 

“  20.  From  2 — 12  grains  firmly  united  in  very 
irregular  masses.  In  the  rhizome  of  arum 
maculatum. 

“21.  A  great  number  (often  as  many  as  thirty) 
small  round  grains  joined,  so  as  to  form  loose 
spherical  masses,  frequent  in  the  stem  of  ber- 
nardia  dichotoma. 
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“  B.  Small  grains  united  round  a  much  larger 
one. 

“22.  In  sagus  rumphii,  &c.,  in  pith,  mostly  in 
sago. 

“  Starch  is  the  most  common  of  vegetable  pro¬ 
ductions.  No  plant  can  be  named  that  does  not, 
in  some  season  or  other,  at  least  in  the  time 
when  vegetation  is  at  rest,  secrete  starch  in  more 
or  less  abundance,  often,  indeed,  only  in  single 
grains,  but  often  also  swelling  the  cells  from 
the  larger  quantity  of  it.  The  grains  of  starch 
adhere  to  the  cell  walls  for  the  most  part, 
accidentally,  by  means  of  mucus.  The  sup¬ 
posed  hilum  by  which  the  grains  of  starch 
have  been  said  to  be  held  to  the  sides  of  the 
cell  is  one  of  Turpin’s  innumerable  care¬ 
less  representations,  and  is  entirely  without  foun¬ 
dation.  The  largest  starch  grain  does  not  appear 
to  be  more  than  0.05  of  a  line  in  the  largest  part. 
Starch  can  generally  be  separated  from  the  cel¬ 
lular  tissue  by  bruising  and  washing  with  water  ; 
often,  however,  it  cannot,  as,  for  example,  when 
it  occurs  united  to  mucus,  as  in  hedychium.  It 
is  not  too  much  to  say  that,  for  two  thirds  of 
mankind,  starch  is  the  most  important,  if  not 
exclusive,  source  of  nourishment.  It  is  certain 
that  starch  occurs  in  all  plants,  but  not  in  such 
a  state  as  to  suffice  and  become  fit  for  food.  It 
often  cannot  be  separated  from  other  disagree¬ 
able  substances,  as  in  the  horse-chesnut.  Cer¬ 
tain  parts  of  plants  secrete  it  more  than  others, 
viz.,  the  albumen  of  the  seeds  (grasses),  the 
cotyledons  of  the  embryo  (legumes),  pith 
(palms),  bulbs  (lily wort),  tubers,  rhizomes,  and 
roots  of  several  different  orders.  In  less  abun¬ 
dance  it  is  found  throughout  the  winter  in  the 
bark  and  sap  of  trees ;  hence  the  possibility  of 
making  bread  from  the  bark  of  trees  in  polar 
countries.” 

Of  the  work  itself  it  is  time  to  speak  more 
specifically.  Few  will  be  inclined  to  deny  to 
Professor  Bindley  the  credit  of  having  produced 
a  learned  and  philosophical  treatise.  It  is  appa¬ 
rent  that  every  source  of  information  has  been 
visited,  and  opinions  from  all  quarters  gathered. 
We  have  only  to  regret  that,  after  so  much 
study,  the  writer  has  not  trusted  more  implicitly 
to  his  own  descriptive  abilities.  Had  the  sub¬ 
stance  of  the  very  extensive  quotations  in  the 
first  book  been  presented  in  the  author’s  own 
language  much  valuable  space  might  have  been 
spared  for  fuller  illustrations  elsewhere.  At 
present  the  work,  if  too  large  for  one  volume,  is 
certainly  not  sufficiently  extensive  for  two. 
Judging  from  often-recurring  ambiguities  of 
expression,  and  other  indications  of  haste,  we 
can  hardly  think  that  Dr.  Bindley  has  done  jus¬ 
tice  to  his  great  abilities.  Having  said  this,  we 
may  without  further  qualification  recommend 
the  work  to  our  readers  as  a  book  to  be  coveted 
by  all  whose  pursuits  or  inclinations  are  directed 
towards  the  acquirement  of  botanical  knowledge. 
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THE  CHOBERA— ITS  CAUSES  AND  ITS 
CONSEQUENCES. 

Although  pathology  has  failed  to  throw  any 
light  on  the  treatment  of  malignant  cholera, 
and  although  chemistry  is  proved  totally  in¬ 
adequate  to  the  task  of  investigating  the  nature 
of  that  subtle  emanation,  if  emanation  it  be, 
on  which  the  fearful  malady  depends — although 
rational  medicine  owns  itself  powerless  to  avert 
the  attack, and  bold  empiricisms  of  all  kinds  have 
equally  failed — yet  experience,  even  in  reference 
to  a  subject  so  occult,  has  at  length  produced 
its  fruits — in  the  shape  of  evidence  consistent 
and  valuable. 

Amongst  the  host  of  conflicting  discrepancies 
with  which  the  study  of  Asiatic  cholera  is  en¬ 


vironed — amongst  the  variety  of  changing  phases 
which  soil,  race,  or  climate  has  made  it  to  assume 
— one  prominent  circumstance  has  been  noticed 
and  recognised  by  all  observers :  it  is  this, — that 
the  poor,  the  destitute,  the  shattered  in  mind 
and  body,  are  its  first,  and  in  many  places  its 
only,  victims.  In  Bondon  hitherto  the  disease 
has  scarce  transgressed  the  bounds  which  all 
who  are  conversant  with  the  metropolis  know  to 
be  identified  with  the  greater  portion  of  its 
poveriy,  squalor,  and  wretchedness.  In  Edin¬ 
burgh  it  has  for  the  most  part  been  confined  to 
those  precincts  wherein  poverty,  roused  from  its 
lairs  by  new  railroads  and  rising  mansions,  has 
been  centralized  and  condensed.  Thus  far  our 
position  is  substantiated  by  reference  to  the  two 
largest  cities  in  Britain  ;  and,  if  we  were  to 
extend  our  examination,  to  include  every  part 
of  Europe  and  Asia  in  which  the  cholera  has 
yet  appeared,  we  believe  our  conclusions  would 
not  have  to  be  modified  in  the  least  degree. 

Cholera,  then,  if  our  previous  remarks  be 
true,  is,  for  all  practical  i)urposesof  comparison, 
a  class  disease,  a  malady  of  the  poor,  the 
miserable,  the  forlorn — a  disease  which  flies 
before  the  ministrations  of  easy  comfort,  and 
avoids  the  luxurious  habitations  of  the  rich — a 
disease  which,  if  all  men  were  sufficiently  alive 
to  the  claims  of  their  fellows,  would  probably 
not  exist. 

If  it  be  necessary  to  contemplate  this  malady 
and  its  consequences  from  any  other  point  of 
view  than  the  one  already  chosen,  in  order  the 
better  to  demonstrate  the  responsibility  which 
attaches  to  all  those  who,  by  intelligence  or 
worldly  means,  have  the  power  in  their  own 
hands  of  ministering  to  the  wants  of  their  poor 
neighbours, — of  almost  guaranteeing  an  immu¬ 
nity  from  the  fearful  scourge, — we  will  imagine 
the  exact  converse  of  the  existing  case.  We  will 
imagine  a  disease  as  localized  to  the  precincts 
of  the  opulent  and  luxurious,  as  the  cholera  has 
been  to  those  of  the  poor  and  underfed — we  will 
imagine  that  instead  of  Wapping  and  Lambeth 
and  Horselydown — instead  of  Milbank  Peni¬ 
tentiary  and  the  convict-hulks — it  was  hovering 
with  pestilential  breath  over  the  fashionable 
regions  of  Berkeley,  Grosvenor,  and  Belgrave 
squares — that  it  was  decimating  the  aristocracy 
— that  it  had  entered  Buckingham  Palace,  and 
already  began  to  affect  with  alarm  the  mind  of 
our  most  gracious  Queen.  To  extend  the 
analogy,  we  will  imagine  that  a  reasonable 
modicum  of  the  poor  man’s  wealth — the  labour 
of  his  hands,  his  only  riches — if  tendered  as  an 
offering  to  the  scourge  to  stay  its  partial 
ravages,  would  be  of  avail,  and  we  will  ask 
whether  the  offering  would  not  be  cheerfully 
made  ? 

With  a  full  confidence  that  none  will  judge 
so  ill  of  Britain’s  poor  as  to  imagine  they 
would  not  submit  to  the  sacrifice  for  such  an 
end,  we  appeal  to  those  whose  means  enable 
them  to  spare  some  superfluity  from  their  sub¬ 
stance  to  lend  a  helping  hand  towards  the  ame¬ 
lioration  of  the  poverty,  the  squalor,  and 
wretchedness  to  which  thousands  of  the  poorer 
inhabitants  of  the  metropolis  are  subjected,  and 
with  which,  in  remote  or  immediate  connection, 
the  accession  of  cholera  may  be  generally  traced. 
Hitherto  our  remarks  on  this  subject  have  been 


general  and  diffuse.  We  have  now  a  practical 
suggestion  to  make,  and  it  is  this.  Let  there 
be  immediately  established,  under  some  proper 
head,  a  committee  of  philanthropy,  with  a  full 
and  complete  organization  of  surveyors,  phy¬ 
sicians,  and  chemists.  Let  frequent  visitations 
be  made  to  the  dense  regions  of  the  metro¬ 
politan  poor — let  all  obvious  sources  of  impu¬ 
rity  that  are  easily  removable  be  removed — 
let  food  be  given  to  those  who  hunger  ; 
physic  to  those  who  are  sick;  comfort,  kind¬ 
ness,  and  Christian  ministration  to  all — let  no 
violence  be  done  to  wounded  spirits  by  unne¬ 
cessary  publicity  or  inquisitorial  bearing — nor 
let  the  ministration  become  a  means  of  self- 
gratulation  or  pharisaical  pride. 

It  is  easy  to  disparage  all  systematic  philan¬ 
thropy — it  is  easy  to  lay  an  unction  to  the  callous 
heart  by  repeating  the  worn-out  observations  of 
misfortune  beingreli'ibutive,and  poverty  too  often 
but  the  reaction  of  vice — it  is  easy  to  eulogize 
the  perfection  of  pauper  unions  and  the  bene¬ 
volence  of  mendicity  societies.  The  true  hypo¬ 
crisy  of  such  remarks  is  perceived  by  none  more 
fully  than  by  those  who  make  them — they  are 
loo  often  the  polished  exterior  of  a  lie,  the 
sheep’s  clothing  that  envelops  the  wolf. 

We  trust  it  may  not  appear  irreverent  in  us 
to  suggest  that  the  leaders  of  such  local  phi¬ 
lanthropic  committees  should  be  the  more  in¬ 
fluential  clergy.  Their  profession  has  for  one 
of  its  objects  the  amelioration  of  human  suf¬ 
fering  and  want.  In  no  way,  we  should  ima¬ 
gine,  could  they  belter  or  more  delightfully 
fulfil  this  end  than  by  swelling  the  stream  of 
human  kindness,  which  still,  in  spite  of  the 
hard  but  short-sighted  utilitarianism  of  the 
asfe,  meanders  here  and  there  unobtrusively 
through  the  world. 

We  are  amongst  those  who  entertain  a  notion 
pleasing  in  itself,  and  salutary  in  its  opera¬ 
tions,  that  no  evil  is  unconnected  with  its  an¬ 
tagonistic  amount  of  good.  How  long  the 
link  of  connection  may  be — whether  extending 
beyond  our  ken  or  not — no  matter.  That  it 
exists  we  do  not  doubt.  If  unseen,  we  believe  it 
on  faith;  if  seen,  we  are  not  the  more  assured. 

Amongst  theprobable  consequences  of  a  sojourn 
of  cholera  amongst  us  we  may  enumerate  these: 
A  recognition  of  the  necessity  of  studying  the 
principles  of  public  health,  and  of  applying 
the  deductions  to  the  practical  amelioration  of 
the  destinies  of  the  working  classes;  a  fuller 
exchange  of  sympathies  between  the  rich  and 
the  poor,  teaching  the  benefits  as  well  as  the 
pleasure  of  a  reciprocity  of  kindly  offices  ;  and  a 
more  perfect  appreciation  of  the  inadequacy  of 
medical  treatment  merely  as  such,  without  the 
collateral  aid  of  dietetics,  serenity  of  mind,  and 
that  peculiar  combination  of  domestic  circum¬ 
stances  which  the  English  word  comfort,  and 
none  other,  is  adequate  to  express.  Whilst  we 
are  now  writing  the  Bishop  of  London  has  ad¬ 
dressed  a  circular  letter  to  the  clergy  of  his  dio¬ 
cese,  inculcating,  fully  and  energetically,  the 
spirit  of  our  suggestions  just  made.  Too  much 
praise  cannot  be  awarded  to  the  right  reverend 
prelate  for  the  sound  general  advice  which  his 
document  contains,  more  particularly  that  por¬ 
tion  of  it  which  principally  inculca  teethe  dictum 

of  many  years’  experience — that  the  disease  is 
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not  contagious.  It  is  to  be  trusted  that  his 
lordship’s  circular  letter  will  have  no  little  effect 
in  moderating  the  fears  of  timid  neighbours,  and 
of  ensuring  kindness  in  their  anguish  for  a  num¬ 
ber  of  unfortunates  who  else,  on  the  first  acces¬ 
sion  of  the  malady,  might  have  been  left  to  die 
in  unmitigated  agonies,  unblessed  by  the  solace 
of  a  friend. 


THE  CITY  GAS  MONOPOLY. 

When  the  proposal  was  first  made  of  illumi¬ 
nating  large  towns  by  coal-gas,  the  idea  was 
pronounced  absurd ; — and  this  not  only  by  those 
w’ho  long  had  been  accustomed  to  a  beaten 
routine,  but  by  scientific  men  of  high  attain- 
ments  and  higher  fame.  Even  the  great  Wol¬ 
laston  shook  his  head  at  it,  and  Davy  very  con¬ 
temptuously  asked  whether  it  were  intended  to 
employ  St.  Paul’s  as  a  gasometer.  So  the 
scheme  was  damned  authoritatively,  and  poor 
Winsor  was  proclaimed  a  mad  enthusiast. 
Since  then  gas  has  been  triumphant  all  over 
civilized  Europe;  for,  whether  we  roam  in 
Spain  or  Italy  southward,  or  extend  our 
inquiries  to  Sweden,  Norway,  and  Russia  on 
the  north,  gas  has  in  every  chief  town  displaced 
the  dusky  and  offensive  glass  oil-cans,  impro¬ 
perly  called  street-lamps.  Even  in  Siberia  we 
are  informed  that  the  lambent  flame  is  seen  ; 
so  that  it  would  be  difficult  now  to  find  even 
a  native  of  that  frozen  land  to  commit  a  similar 
mistake  as  with  him  of  yore  who,  fondly  hoping 
to  imbibe  the  sweet  delicacies  of  train-oil  from 
a  street-lamp  in  one  of  our  seaport  towns,  dis¬ 
covered,  on  putting  his  mouth  to  the  burner, 
merely  a  blast  of  scented  air;  and  such  air,  too, 
as  would  have  sent  a  chameleon  hungry  away. 

Thanks  to  the  march  of  intellect,  the  theory 
and  practice  of  coal-gas  are  now  pretty  well  un¬ 
derstood — knowledge  cannot  be  monopolized 
for  ever,  although  gas  companies  and  other  close 
corporations  may  monopolize  it  for  a  time.  The 
London  Common  Council  has  been  for  some 
time  pondering  over  certain  facts  which  in 
themselves  contain  food  for  much  thought,  and 
which,  when  well  discussed  and  understood, 
will  break  up  a  most  oppressive  monopoly. 

It  is  a  singular  fact  that  Manchester  can  be 
supplied  with  coal-gas  at  the  rate  of  4s.  per 
1,000  cubic  feet,  whilst  the  city  of  London 
is  charged  Os.,  and  was  until  very  lately  charged 
8s.  Still  more  singular  is  it  that  the  Manchester 
Gas  Company,  alter  paying  all  expenses,  is 
enabled  to  net  some  £14,000  per  annum,  which 
sura  is  devoted  to  purposes  of  general  improve¬ 
ment.  It  is  somewhat  singular,  too,  that  the 
illumination  of  the  city  of  London  is  monopo¬ 
lized  by  two  companies,  whose  immoderate  per¬ 
quisites  are  not  permitted  to  be  disturbed  by  the 
commissioners  of  sewers, — why  or  wherefore 
does  not  appear ;  but  an  explanation  can  be 
assumed  that  is  quite  adequate  to  explain  ihe 
circumstance,  although  not  very  creditable  to 
either  party. 

In  explanation  of  the  difference  of  price  per 
1,000  feet  of  gas  in  Manchester  and  London,  it 
might  at  first  seem  reasonable  to  urge  the 
higher  price  of  coal  in  London  than  in  the  pro¬ 
vincial  city.  Were  we  justified  in  admitting  the 
remark  to  h§  valid — and  to  assess  the  pro  tanto 
amount  of  the  validity — we  should  still  prove 


that  the  difference  of  price  of  gas  is  dispropor¬ 
tionate;  the  objeclion,however,doesnothold  good 
at  all.  It  must  be  remembered  that  during  the 
production  of  gas  there  are  also  developed  a  large 
number  of  collateral  results,  such  as  coal-tar, 
ammoniacal  salts,  coke,  &c. ;  which  results,  on 
account  of  the  higher  price  which  they  fetch  in 
London  than  in  Manchester,  reduce,  in  effect, 
the  ultimate  cost  of  metropolitan  gas  below  the 
provincial  standard. 

The  common  councilmen  seem  to  indicate 
that  they  will  be  their  own  gas-makers.  One 
gentleman  alone,  as  will  be  seen  by  our  report, 
desires,  as  a  preliminary,  to  be  put  in  possession 
of  the  opinions  of  the  scientific  men  on  the  subject, 
fearful  lest  the  promises  of  cheap  gas  may  not 
be  substantiated.  Now,  let  us  assure  the  Com¬ 
mon  Council  that  the  greater  part,  if  not  the 
sum  total,  of  the  expenses  incurred  by  the 
London  companies  is  defrayed  by  the  collateral 
products  of  their  manufacture,  and  that  the 
ultimate  price  of  the  gas  is  almost  clear  gain. 
The  Common  Council,  then,  need  not  fear  manu¬ 
facturing  their  gas  at  4s.  the  1,000  cubic  feet. 

Not  content  with  very  large  peculations,  of  a 
kind  that  w'e  cannot  term  dishonest,  but  assuredly 
unfair,  the  gas  companies,  generally  speaking, 
have  committed  a  lache  of  some  gravity.  The 
non-chemical  public  may  not  be  aware  that 
from  similar  quantities  and  similar  kinds  of  coal 
different  qualities  of  gas  may  be  made  by  mere 
adjustment  of  the  distillatory  temperature.  The 
lower  the  temperature,  within  certain  limits,  the 
better  the  gas,  and  vice  versd.  Now,  it  is  a 
device  well  known  to  certain  gas  companies  to 
prepare  a  portion  of  good  gas  for  use  in  the 
earlier  parts  of  the  evening  and  night,  when 
many  eyes  are  on  the  watch,  but  also  to  prepare 
a  larger  portion  of  gas,  which  is  bad,  for  late 
nigbt  duty  and  other  times  when  remarks  are 
not  likely  to  be  challenged  : — thus  perpetrating  a 
direct  fraud  on  the  public. 

Let  the  Common  Council  persevere;  if  they 
require  scientific  guidance  it  will  be  easily  pro¬ 
cured  ;  but  we  cannot  see  the  necessity  of  any 
evidence  more  definite  than  that  supplied  by  the 
gas-manufacturer  of  the  Eastern  Counties  Rail¬ 
way. 


THE  CHOLERA. 


The  return  of  births  and  deaths  registered  in 
the  metropolitan  districts  during  the  week  ending 
on  Saturday,  the  Ilth  inst.,  was,  on  Tuesday, 
the  I4th  inst.,  published,  according  to  authority, 
by  the  Registrar- General. 

The  number  of  deaths  in  these  districts  during 
the  last  week  was  1,165,  while  the  weekly 
average  of  the  deaths  in  the  corresponding  week 
of  the  five  preceding  years  was  1,154.  In  the 
return  for  the  week  ending  the  4th  inst.  the 
average  number  of  deaths  in  the  metropolis  was 
at  1,115,  for  the  previous  w’eek  at  1,107,  and  for 
the  preceding  one  at  983  ;  hence  it  will  be  seen 
that  there  has  been  a  considerable  increase  in 
the  number  of  deaths  within  the  last  few  weeks, 
and  more  especially  during  the  last  week,  when 
the  number  surpassed  the  average  for  this  period 
of  the  year  for  a  series  of  years  past.  The  return 
of  the  number  of  deaths  from  cholera  is  nearly 
the  same  as  that  of  the  previous  week  ;  last  week 
62  deaths  were  registered  from  this  cause, 
against  65  in  the  preceding  week,  and  34  in  the 
week  before,  whilst  the  weekly  average  for 
cholera  at  this  season  of  the  year  is  only  one. 
Of  those  who  died  from  cholera  during  the 


last  week  28  were  under  the  age  of  15  ;  27  were 
between  the  ages  of  15  and  60,  and  the  re¬ 
maining  seven  cases  were  above  the  latter 
age :  of  these  29  were  males  and  33  females. 
The  return  demonstrates  that  a  very  large  pro¬ 
portion  of  the  number  of  deaths  from  cholera 
occurred  in  the  districts  to  the  south  of  the 
Thames.  It  appears  that  only  11  deaths  from 
the  malady  were  registered  in  the  districts  north 
of  the  Thames,  whilst  51  were  registered  in  those 
to  the  south  of  it.  In  other  diseases  of  an 
epidemic  or  endemic  character  there  has  also 
been  a  considerable  increase  beyond  the  average. 
The  return  gives  the  number  of  deaths  from 
smallpox  during  the  last  week  at  34,  while  the 
average  for  the  corresponding  week  of  the  last 
five  years  was  19  ;  from  scarlatina,  135,  against 
the  average  of  47  ;  from  diarrhoea  and  dysentery, 
33,  against  the  average  of  26;  from  typhus,  65, 
against  the  average  of  50  ;  and  from  puerperal 
fever,  10,  against  the  weekly  average  of  0.  There 
has,  however,  been  a  great  diminution  in  the 
mortality  from  other  diseases  placed  under  the 
same  class. 

On  Tuesday,  the  14th  inst.,  the  Bishop  of 
London  issued  to  the  clergy  of  his  diocese  a 
pastoral  letter  on  the  subject  of  the  cholera. 

The  epistle  teems  with  sentiments  of  the 
purest  philanthropy,  and  contains  many  hygienic 
suggestions  that  would  do  honour  to  any 
guardian  of  the  public  health. 

Our  space  will  not  permit  an  insertion  of  his 
lordship’s  letter  in  full,  but  we  extract  the  fol¬ 
lowing  passages : — 

“It  is  abundantly  clear,  from  the  inquiries 
which  have  been  made  during  the  last  few  years, 
that  the  most  powerful  predisposing  causes  and 
aggravations  of  disease  amongst  the  poorer  in¬ 
habitants  of  our  great  towuis  are,  in  the  first 
place,  a  want  of  cleanliness,  and  in  an  inferior 
degree  intemperance,  and  an  insufficiency  of 
wholesome  food. 

“  With  respect  to  intemperance,  no  fact  was 
more  clearly  proved  than  this,  during  the  pre¬ 
valence  of  the  cholera  in  this  country,  that  it 
found  its  readiest  and  most  helpless  victims 
amongst  the  votaries  of  drunkenness  or  vice. 

“  But  as  a  preservative  from  this,  as  from  every 
other  epidemic  disease,  cleanlinessiseven  more  im¬ 
portant  than  temperance  ;  more  important,  because 
the  want  of  it  is  more  extensively  mischievous. 
The  intemperate  man  is  rendered  liable,  by  his 
vices,  to  fall  an  easy  prey  to  disease.  The  evil 
cuts  short  his  single  life,  and  is  so  far  personal 
only.  But  it  is  the  property  of  uncleanness  to 
propagate  itself  and  its  injurious  consequences. 
A  drunkard  maj'  be  indirectly  the  cause  of  his 
ow’n  untimely  death,  and  there  the  mortality 
ends ;  but  an  uncleanly  person  will  live  in  an 
uncleanly  habitation,  and  that  person  and  that 
habitation  will  be  each  a  fames  of  disease  and 
infection  when  sickness  comes — a  centre  of  con¬ 
tamination  and  death  to  a  whole  neighbourhood, 
and  with  this  additional  and  fatal  peculiarity, 
that  uncleanness  speedily  converts  the  milder 
form  of  disease  into  the  more  malignant.  The 
dirtiest  neighbourhoods  were,  in  every  case,  those 
where  the  cholera  first  appeared,  and  where  it 
assumed  the  most  fatal  type  ;  nor  were  instances 
wanting  where  it  broke  out  to  all  appearance 
spontaneously,  with  no  discoverable  existing 
cause  but  that  of  extreme  filth. 

“  It  is  stated  by  the  sanitary  commissioners  that 
whereas,  when  it  previously  visited  this  country, 
it  was  believed  that  the  most  powerful  predispo¬ 
sition  to  this  disease  is  induced  by  improper  or 
deficient  food,  and  that  for  this  reason  its  chief 
victims  are  found  amongst  the  poor ;  it  is  now 
universally  admitted  that  a  far  more  powerful 
predisponent  is  the  habitual  respiration  of  an 
impure  atmosphere,  that  the  highest  degree  of 
susceptibility  is  produced  where  both  these  con¬ 
ditions  are  combined ;  that  is,  where  the  people 
live  irregularly,  or  on  unsuitable  diet,  and  at  the 
same  time  filthily ;  and  that  in  places  in  which  a 
great  degree  of  cleanliness  is  maintained  the 
poor,  as  well  as  the  rich,  enjoy  an  exemption 
from  this  disease ;  that,  on  examination  of  the 
actual  state  of  the  back  streets,  lanes,  courts,  and 
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alleys  of  the  metropolis,  it  is  found  that  in 
general  little  or  no  improvement  has  taken  place 
in  their  sanitary  condition  since  the  prevalence 
of  cholera  in  1832,  and  that,  were  this  disease  to 
break  out  again  in  the  present  state  of  these 
localities,  there  is  no  reasonable  ground  to  sup¬ 
pose  that  the  pestilence  would  not  spread  as  ex¬ 
tensively  and  prove  as  fatal  as  on  its  former 
visitation, 

“  These  statements,  which  are  borne  out  by 
abundantly  sufhcient  evidence,  appear  to  me 
clearly  to  point  out  a  line  of  duty  for  the  paro¬ 
chial  clergy,  in  which  they  may  render  them¬ 
selves  eminently  useful,  and  which  is  surely  in 
close  correspondence  with  the  nature  of  their 
office  as  the  ministers  of  a  gospel  of  love  ;  for,  if 
to  visit  a  sick  parishioner,  and  to  minister  to  his 
recovery,  be  one  of  their  plainest  duties,  it  is  a 
still  more  blessed  work  of  charity  to  rescue, 
under  the  blessing  of  God,  whole  masses  of  their 
poorer  brethren  from  the  inroads  of  disease. 

“  You  possess,  from  the  nature  of  your  duties, 
a  larger  experience  than  almost  any  other  per¬ 
sons  of  the  actual  state  of  the  dwellings  of  the 
poor,  and  of  the  nature  and  extent  of  that  evil 
which  is  sometimes,  no  doubt,  the  result  of  their 
own  ignorance  or  carelessness,  but  much  more 
frequently,  at  least  in  the  metropolis  and  the 
great  towns,  of  deficiencies  which  they  have  no 
means  of  supplying,  and  of  obstacles  to  cleanli¬ 
ness  which  it  is  the  duty  of  other  persons  to 
remove. 

“  The  poor  of  this  country  are  not  by  nature 
nor  inclination  indisposed  to  cleanliness  ;  on  the 
contrary,  it  is  almost  always  found  that  if  its 
means  and  appliances  be  placed  within  their 
reach,  so  as  to  be  accessible  without  much  cost 
or  trouble,  they  gladly  avail  themselves  of  them  ; 
and  it  is  never  to  be  forgotten  that  if  thousands 
and  tens  of  thousands  of  our  fellow- Christians 
are  at  this  moment  living,  and  that,  too,  in  the 
very  neghbourhood  of  our  most  sumptuous 
palaces  and  halls,  in  the  extreme  depths  of 
physical,  social,  and  moral  degradation,  and  ex¬ 
posed  to  the  most  imminent  danger  of  perishing 
by  disease,  that  it  is  not  entirely,  often  not  at  all, 
their  own  fault;  but  the  fault  of  those  whose 
duty  it  is,  not  only  to  teach  them  the  benefits  of 
cleanliness  and  decency,  but  to  do  something 
towards  furnishing  them  with  the  means  of  being 
cleanly  and  decent,  which  under  their  actual 
circumstances  is  nothing  less  than  an  impossi¬ 
bility. 

“  Intemperance  and  filthiness  are  too  fre¬ 
quently  the  result  of  want;  and,  unless  some¬ 
thing  be  done  for  the  relief  of  extreme  indigence, 
it  will  be  an  empty  mockery  to  tell  those  who 
are  borne  down  and  crushed  by  its  weight  that 
they  would  be  less  miserable  if  they  were  less 
filthy.  Your  wealthier  parishioners  should  be 
reminded  that  their  poor  neighbours  are  in  too 
many  cases  exposed  to  the  danger  of  perishing 
by  want  as  well  as  by  disease,  and  that  if  it  be  a 
work  of  charity  to  protect  them,  as  far  as  human 
means  can  protect  them,  from  the  inroads  of 
pestilence,  it  is  still  a  more  sacred  and  urgent 
duty  to  rescue  them  from  death  by  starvation. 
But  this  is  so  obvious  a  truth  that  a  passing 
allusion  to  it  will  be  sufficient. 

“  The  extreme  closeness  and  inconvenience  of 
the  miserable  tenements  or  apartments  occupied 
by  the  poorest  classes,  at  rents  the  amount  of 
which  cripples  their  means  of  comfort  and  clean¬ 
liness,  the  inadequate  supply  of  water,  the  want 
of  all  provision  for  ventilation,  the  absence  of  all 
conveniences  for  personal  ablution  and  house¬ 
hold  washing, — these,  and  the  disgraceful  state 
of  the  sewage  in  the  most  crowded  parts  of  the 
metropolis,  are  causes  which  engender  or  aggra¬ 
vate  disease,  and  hurry  great  numbers  of  our 
fellow-creatures  and  neighbours  to  an  untimely 
grave. 

“  I  do  not  hesitate  to  express  my  opinion  that 
such  an  amount  of  practical  and  personal  atten¬ 
tion  to  the  removal  of  these  evils,  as  may  not 
seriously  interfere  with  the  discharge  of  those 
duties  which  are  of  a  more  purely  spiritual  kind, 
may  be  not  unreasonably  looked  for  on  the  part 
of  those  v^hose  office  binds  them  to  every  exer¬ 


tion  of  charity  by  which  they  may  promote  the 
present  and  eternal  well-being  of  the  people 
committed  to  their  care.  I  lay  the  greater  stress 
upon  this  point  because  it  is  certain  that  persons 
immersed  in  hopeless  misery  and  filth  are,  for 
the  most  part,  inaccessible  to  the  motives  and 
consolations  of  the  gospel. 

“  Let  it  then  be  one  object  of  your  pastoral 
visits  to  observe  the  state  of  the  poor  man’s 
dwelling,  with  respect  both  to  its  internal  eco¬ 
nomy,  and  to  the  condition  of  its  immediate 
precincts.  Call  the  attention  of  the  proper  offi¬ 
cers  to  such  cases  as  may  appear  to  require  their 
interference,  and  remind  those  members  of  your 
flock  whom  Providence  has  entrusted  with  the 
means  of  alleviating  the  misery  of  their  fellow- 
creatures  that  a  portion  of  their  charitable  ex¬ 
penditure  can  hardly  be  more  safely  or  properly 
directed  than  towards  defraying  the  expense  of 
cleansing  and  ventilating  the  miserable  abodes 
of  those  by  whose  labour  they  are  directly  or 
incidentally  benefited  ;  and  you  may  add  that  a 
very  moderate  outlay,  judiciously  made,  will 
accomplish  a  great  deal  in  the  way  of  such  im¬ 
provements.  ^ 

“  There  is  another  point  connected  with  this 
subject,  respecting  which  you  should  instruct 
and  enlighten  your  parishioners,  especially  the 
poorer  classes,  seeing  that  ignorance  or  misap¬ 
prehension  of  the  real  state  of  the  case  may  lead, 
as  it  has  heretofore  led,  to  a  neglect  of  the  most 
obvious  duties  of  humanity,  and  to  a  grievous 
aggravation  of  all  the  horrors  of  an  epidemic 
disease.  I  allude  to  the  mistaken  opinion  as  to 
the  supposed  contagious  nature  of  the  cholera, 
to  which  the  sanitary  commissioners  refer  in  the 
following  terms  : — ‘  When  cholera  first  appeared 
in  this  country  the  general  belief  was  that  the  dis¬ 
ease  spreads  principally,  if  not  entirely,  by  com¬ 
munication  of  the  infection  with  the  healthy,  and 
that,  therefore,  the  main  security  of  nations, 
cities,  and  individuals  consists  in  the  isolation  of 
the  infected  from  the  uninfected  —  a  doctrine 
which  naturally  led  to  the  enforcement  of  ri¬ 
gorous  quarantine  regulations,  the  establishment 
of  military  and  police  cordons,  the  excitement  of 
panic,  and  the  neglect,  and  often  the  abandon¬ 
ment,  of  the  sick  by  their  relatives  and  friends. 
Since  opportunities  have  been  obtained  of  a  closer 
observation  of  the  character  of  the  disease,  and  of 
the  mode  in  which  it  spreads  through  continents, 
nations,  cities,  towns,  and  families,  facts  have  been 
ascertained  which  are  incompatible  with  the  fore¬ 
going  view  of  its  mode  of  dissemination,  and  of  its 
prevention.  They  are  of  opinion  that  the  disease 
is  not,  as  it  was  then  supposed  to  be,  contagious, 
and  that  the  practical  application  did  no  good, 
but  was  fraught  with  much  evil.’  It  is  stated 
by  Mr.  Greenhow,  as  quoted  by  the  commis¬ 
sioners,  ‘  that,  when  several  members  of  one 
family  have  been  attacked,  it  has  usually  been 
either  so  precisely  or  nearly  at  the  same  point  of 
time  as  to  forbid  the  belief  of  one  having  com¬ 
municated  the  disease  to  another  ;  and  that  the 
true  principle  of  the  occurrence  of  such  plurality 
of  cases  is  to  be  found  in  the  common  existence 
of  predisposing  causes,  natural  or  acquired,  and 
a  common  exposure  to  the  efficient  cause  of 
cholera.  That  in  the  hospitals  at  Newcastle  and 
Gateshead,  where,  were  there  any  such  agent  as 
contagion,  it  must  have  been  present  in  its  most 
concentrated  form,  no  case  has  occurred  of  illness 
arising  from  attendance  on  the  sick,  either  in  the 
persons  of  the  nurses,  the  resident  apothecaries, 
or  the  attending,  or  numerous  succession  of 
visiting,  members  of  the  medical  profession.’  ” 


THE  GAS  QUESTION. 


A  meeting  of  the  commissioners  of  sewers  was 
held  on  Tuesday,  the  14ih  instant,  at  the 
Sewers-olfice,  Guildhall,  the  Lord  Mayor  in  the 
chair,  “  to  receive  a  report  from  the  committee 
of  general  purposes  in  relation  to  the  supply  of 
gas  to  this  city,  and  to  recommend  that  the 
nece.-sary  notices  be  given  of  application  to  be 
made  to  Parliament  for  the  supplying  this  city 
with  gas,” 


Mr.  Deputy  Peacock  took  the  chair,  the  Lord 
Mayor  having  left  to  attend  to  his  magisterial 
duties  at  the  Mansion-house,  and  stated  that  the 
committee  of  general  purposes,  to  whom  the  gas 
question  had  been  referred,  had  taken  consider¬ 
able  pains  to  inquire  fully  into  it.  They  had 
been  materially  assisted  in  that  duty  by  the  City 
Solicitor,  who  had  given  his  valuable  aid  and 
experience  in  the  drawing  up  of  the  report  which 
■would  be  now  read.  He  might  add  that  the 
result  of  the  inquiry  was  an  unanimous  opinion 
on  the  part  of  the  committee  that  the  price  of 
gas  was  much  too  high  in  the  City,  and  that  if 
it  was  not  reduced  one  way,  by  the  gas  com¬ 
panies  themselves,  it  must  by  another. 

The  report  was  then  read,  as  follows  : — 

“  We  certify  that  we  have  met,  and  been  at¬ 
tended  by  the  City  Solicitor,  who  laid  before  us 
a  statement  which  was  read  to  us,  and,  having 
considered  the  plans  proposed  therein,  we  re¬ 
commend  to  your  court,  as  the  only  probable 
means  of  obtaining  a  reduction  in  cost  of  gas, 
that  notices  be  at  once  prepared,  and  advertised 
as  required,  that  your  court  will  apply  to  Par¬ 
liament  for  powers  to  erect  gas  works,  and  to 
lay  down  pipes  and  mains,  within  the  City  and 
liberties,  with  power  to  purchase  the  works, 
pipes,  and  mains  of  the  existing  gas  companies, 
or  of  any  gas  company  hereafter  to  be  estab¬ 
lished  within  the  limits  aforesaid  ;  and,  as  the 
last  day  for  giving  such  notices  is  the  18th  of 
November,  it  is  imperative  that  decision  there¬ 
upon  should  be  come  to  immediately.” 

The  City  Solicitor’s  statement  was  then 
read : — 

“It  referred  to  the  contracts  which,  thirty 
years  ago,  the  Chartered  Gas  Company  and  the 
City  of  London  Gas  Company  had  entered  into 
for  the  supply  of  gas  for  the  street-lights  of  the 
city  of  London,  the  commissioners  of  sewers 
having  the  power,  under  the  Gas  Acts,  to  pur¬ 
chase  from  the  companies,  at  the  termination  of 
the  contract,  the  pipes,  branches,  and  other 
material  at  a  fair  valuation,  or,  at  their  option, 
to  give  notice  for  their  removal.  The  two  com¬ 
panies,  avoiding  competition  with  each  other, 
partitioned  out  the  City  between  them,  an  ar¬ 
rangement,  in  many  respects,  while  advan¬ 
tageous  to  the  companies,  'vv’as  convenient  to  the 
citizens.  The  inhabitants  of  the  City,  however, 
are  entitled,  from  their  situation  and  the  extent 
of  their  consumption,  to  have  a  cheaper  and  a 
better  gas  than  the  inhabitants  of  the  metropolis 
scattered  over  a  wider  district  can  obtain,  be¬ 
cause  they  may  be  termed  wholesale  customers, 
and  are  entitled  to  have  the  commodity  at  a 
wholesale  price.  Within  the  city  of  London 
these  two  companies  have  derived  a  rental  of 
upwards  of  £150,000  per  annum  from  a  single 
set  of  mains  not  more  than  sixty  miles  in  length, 
the  returns  thus  averaging  upwards  of  £2,000 
per  mile,  whereas  the  mains  of  the  Chartered, 
the  Imperial,  the  Equitable,  the  London,  and 
other  companies,  traverse  many  hundreds  of 
miles,  sometimes  two  or  three  sets  of  mains  in 
the  same  streets  and  roads,  without  dividing 
amongst  them  half  such  a  rental.  Gas  was  for¬ 
merly  sold  to  the  consumer  at  8s.  per  thousand, 
but  now  it  is  reduced  to  6s.  ;  the  prime  cost  of 
the  article,  allowing  for  interest  on  capital  ex¬ 
pended  in  erecting,  in  the  factory,  and  all  ex¬ 
penses,  and  a  large  and  liberal  profit,  does  not 
exceed  2s.  6d.  per  thousand.  The  mains  of 
several  gas  companies  touch  close  upon  the 
frontiers  of  the  City  in  various  parts ;  and  if  the 
corporation  of  London,  or  the  commissioners  of 
sewers,  under  the  provisions  of  the  original  act, 
were  to  purchase  the  mains  and  pipes  of  these 
companies,  now  in  the  ground,  at  a  valuation, 
they  would  be  enabled  to  supply  the  article  at  a 
price  which  would  allow  of  its  being  sold  to  the 
inhabitants  at  4s.  per  thousand  cubic  feet— a 
rate  which,  after  making  an  adequate  allowance 
for  all  expenses,  and  interest  of  capital  in  out¬ 
lay  for  pipes,  &c.,  would  leave  a  considerable 
balance  in  aid  of  the  sewers  rate,  or  to  defray 
the  cost  of  sanitary  improvements,  or  any  other 
local  improvements  that  might  be  desired.  If 
the  existing  City  companies  will  reduce  thexr 


THE  CHEMICAL  TIMES 


26 


charge  to  4s.  per  thousand  there  could  be  no 
reason  for  a  change.  If  a  combination  should 
be  formed  amongst  the  various  gas  companies  to 
defeat  the  plan  by  refusing  to  tender,  their 
object  would  not  be  obtained,  for  a  person 
largely  interested  in  gas  works,  and  practically 
acquainted  with  all  the  working  details  of  gas 
manufacturing,  had  offered  to  supply  the  whole 
quantity  required,  of  the  very  best  quality,  as  to 
purity  and  illuminating  power,  at  2s.  6d.  per 
thousand  cubic  feet.  Purchasing  at  this  price, 
the  City  authorities  might  dispense  the  gas  at 
4s.,  and  collect  the  rates  through  officers  of  the 
sewers  commission,  under  the  management  of 
the  commissioners,  who  might  apply  the  profit 
in  relief  of  the  rates  or  other  important  public 
objects,  the  commissioners  of  sewers  and  the 
corporation  giving  their  sanction  to  the  City 
consumers  to  form  a  company,  to  furnish  a 
sufficient  capital  (£60,000),  to  lay  down  mains 
and  pipes,  and  to  contract  for  the  wholesale  sup¬ 
ply  of  the  quantity  required.” 

The  Chairman  suggested  that,  as  the  court  wai 
now  in  possession  of  all  the  facts,  some  members 
of  it  should  move  that  the  report  should  be  re¬ 
ceived. 

kir.  Alderman  Lawrence  owned  that  the  thanks 
of  the  court  were  due  to  the  City  Solicitor  for  the 
trouble  he  had  taken  in  the  affair,  but  that  they 
were  in  possession  of  the  necessary  facts  to  enable 
them  to  proceed  as  recommended  in  the  report  he 
utterly  denied;  and,  before  they  entered  into 
such  a  scheme,  they  should  at  least  have  some¬ 
thing  like  evidence  to  go  upon.  It  was  stated 
that  gas  could  be  manufactured  at  2s.  6d.  per 
1,000  feet.  It  might  be  so,  but  there  was  no 
evidence  on  that  point  yet  before  them.  There 
were  between  fifty  and  sixty  miles  of  pipes  laid 
down  in  the  City.  How  much  money  would 
their  purchase  require  ?  He  was  not  asking 
these  questions  for  the  mere  purpose  of  raising 
objections,  but  for  information.  If  the  estimate 
as  to  the  cost  of  making  gas  was  correct,  no 
doubt  the  citizens  of  London  were  paying  too 
high  a  price  for  that  article  ;  but  he  should  be 
sorry  to  go  to  Parliament  upon  the  mere  evidence 
of  a  letter  even  from  so  talented  a  man  as  the 
City  Solicitor.  If  the  recommendation  were 
adopted  the  corporation  would  become,  not  ma¬ 
nufacturers  of  gas,  but  protectors  and  patrons, 
as  it  were,  of  some  gas  company,  who  should 
supply  them  wholesale,  they  retailing  the  gas  out 
to  the  consumer.  Now,  he  was  not  sure  that 
the  corporation  could  properly  undertake  such  a 
duty— (Hear,  hear).  It  was  suggested  that,  if 
the  corporation  could  purchase  at  2s.  6d.,  and 
were  to  guarantee  to  supply  the  consumer  at  4s., 
there  would  be  generally  a  disposition  to  contract 
for  five  or  seven  years  at  that  price.  But  what 
security  would  there  be  in  such  a  contract  ?  For 
such  were  the  constant  changes  in  a  place  like 
London  that,  in  the  course  of  five  or  seven  years, 
many  of  the  parties  would  have  left  or  become 
bankrupt.  Again,  he  was  informed  that 
there  would  be  a  loss  in  retailing  gas  in 
^he  way  proposed  of  from  twenty  to  twenty-five 
per  cent,  in  the  quantity,  as  compared  with  what 
they  would  have  to  pay  for  in  their  wholesale 
purchase  from  the  manufacturers.  He  wanted 
positive  information  upon  this  point — also,  from 
the  evidence  of  scientific  men,  what  gas  could 
really  be  manufactured  for  per  1,000  feet,  and 
what  wouxd  be  the  cost  of  purchasing  the  pre¬ 
sent,  or  laying  down  new,  pipes.  He  was  de¬ 
lighted  with  the  report  as  far  as  it  went,  but  it 
did  not  bring  conviction  to  his  mind  so  as  to  in¬ 
duce  him,  were  he  about  to  deal  for  himself, 
and  with  his  own  money,  to  enter  upon  an  tm- 
dertaking  such  as  that  suggested.  He  hoped, 
however,  that  the  result  of  the  inquiry  would  be 
to  open  a  negotiation  which  should  lead  the 
parties  who  now  supplied  the  gas  to  the  city  of 
London  to  reduce  their  price  to,  he  would  not 
say  4s.,  but  5s.  a  1,000  feet. 

Mr.  Harrison  remarked  that  if  the  worthy 
alderman  had  attended  the  committee  he  would 
be  well  convinced  that  gas  could  be  supplied  to 
the  citizens  of  London  at  4s.  a  thousand,  leaving 
ample  margin  for  profit.  With  respect  to  any 


further  reduction  in  price  being  made  by  the  two 
companies  who  now  supplied  the  City,  the  court 
would  bear  in  mind  that  they  were  last  year  dis¬ 
tinctly’  told  by  the  two  gentlemen  who  attended 
on  behalf  of  those  companies  that  they  could 
hold  out  no  hope  of  any  further  reduction  ;  and 
it  was  then  that  the  commission  felt  that  they 
were  bound  to  proceed  with  the  inquiry,  which 
had  resulted  in  the  present  report.  And  he  was 
happy  to  say  that  he  believed  the  subject  was 
now  taken  up  with  a  determination  to  carry  it 
out — (Cheers).  An  observation  which  had  been 
made  by  the  chairman  of  one  of  the  gas  compa¬ 
nies  convinced  him  that  a  little  more  pressure 
only  was  needed  to  bring  about  a  lower  price. 
That  gentleman  told  them  that  the  reason  why 
the  company  reduced  to  7s.  and  afterwards  to  6s. 
a  thousand  was  because  the  Imperial  Company — 
which  did  not  come  into  the  City’  at  all — had  re¬ 
duced  their  prices ;  and  he  also  stated — and  this 
was  still  more  remarkable — that  gas  companies 
which  had  been  long  established  were  not  doing 
so  well  as  new  companies.  He  (Mr.  Harrison), 
from  this  explanation,  came  to  the  conclusion 
that  the  new  companies  were  enabled  to  do  better 
than  the  old  because  they  availed  themselves  of 
all  modern  improvements  in  the  manufacture  of 
gas,  and  were  not  burdened  with  the  excessive 
expenditure  which  the  old  companies  had  in¬ 
curred.  He  had  no  desire,  unnecessarily,  to 
disturb  existing  arrangements  and  interests  ;  but 
knowing  that,  if  the  supply  was  thrown  open, 
the  citizens  of  London  might  obtain  gas  at  a 
much  lower  price  than  they  were  now  paying, 
leaving  a  large  sum  of  money  available  for  City 
purposes  (and  it  was  not  impossible,  if  ne¬ 
gotiations  were  entered  into,  that  the  companies 
who  now  supplied  them  might  fall  in  with  the 
arrangements  suggested  in  the  report),  he  felt  it 
necessary,  in  order  to  enable  the  court  to  act 
fairly  and  do  justice  to  their  fellow-citizens,  that 
the  proper  notices  should  be  given  of  an  appli¬ 
cation  to  Parliament.  Thirty  ymars  ago  Par¬ 
liament,  in  its  wisdom,  and  at  the  suggestion  of 
that  court,  inserted  a  clause  in  the  Gas  Com¬ 
pany's  Act  empowering  the  corporation  to 
purchase  the  gas-pipes  and  works  at  a  fair 
valuation  at  any  time,  should  they  find  the 
supply  deficient,  or  at  the  termination  of  any 
contract ;  but  afterwards,  when  applying  for  a 
bill  to  raise  fresh  capital,  the  gas  company  had 
managed  to  insert  a  clause  rescinding  that  power. 
This  amount  of  protection,  at  all  events,  they 
should  endeavour  to  re-establish ;  let  them  then 
give  the  notices,  and  they  would  then  be  in  a 
better  position  to  negotiate  and  to  avail  them¬ 
selves  of  any  offer  that  might  be  made.  He 
would  move  that  the  commission  agree  with  the 
report  of  the  committee,  and  that  the  City  So¬ 
licitor  be  instructed,  immediately,  to  lodge  the 
necessary  notices — (Cheers). 

Mr.  Deputy  Stevens  seconded  the  motion,  and 
referred  to  the  evidence  of  Mr.  Lowe,  Mr.  Cox, 
and  other  gas  engineers,  given  before  a  com¬ 
mittee  of  the  House  of  Commons,  as  showing 
that  gas  could  be  manufactured  and  sold  at 
2s.  6d.  a  1,000,  leaving  ample  profit  to  the  manu¬ 
facturer. 

Mr.  Walter  observed  that  sometime  ago  he 
had  stated  to  the  court  that  gas  was  supplied  to 
the  Eastern  Counties  liailway  Company  at  3s.  6d. 
a  1,000  feet,  and  that  the  party  supplying  it  had 
laid  out  £10,000  in  the  necessary  works  for  the 
purpose,  and  had  contracted  to  continue  the 
supply,  at  the  same  price,  for  several  j’ears  ;  and 
he  (Mr.  Walter)  now  begged  to  hand  in  a  letter 
to  the  court  from  a  party  who  would  undertake 
to  supply  the  City  at  the  same  price,  and  to 
build  the  works,  lay  down  all  the  pipes  for  the 
purpose,  and  give  ample  security  for  the  per¬ 
formance  of  his  contract. 

The  motion  was  then  put,  and  carried  unani¬ 
mously. 


BRITISH  COPPER-SMELTING 
ASSOCIATION. 


Several  delegates  from  various  parts  of  the 
country,  representing  difierent  interests  con¬ 


nected  with  the  copper  trade,  held,  on  the  after¬ 
noon  of  Tuesday,  the  14th  inst.,  a  meeting  at  2, 
Moorgate-street,  for  the  purpose  of  considering 
the  propriety  of  forming  a  joint-stock  company  to 
carry  on  the  business  of  smelting  copper  ores. 

Mr.  Wyld,  M.P.,  occupied  the  chair.  He 
stood  there,  he  said,  to  represent  the  miners  of 
Cornwall,  who  sought  to  relieve  themselves  from 
the  evils  arising  from  the  whole  of  the  smelting 
operations  of  the  country  being  almost  entirely 
engrossed  by  six  really  active  companies,  which 
now  enjoyed  an  exclusive  monopoly  from  the 
vast  extent  of  their  power  and  their  capital,  and 
by  these  means  were  enabled  to  keep  the  ore 
market  perfectly  under  their  own  control,  fixing 
the  prices  to  be  paid  to  the  miner  at  whatever  rates 
they  pleased  to  allow,  and  regulating,  also,  in 
the  same  arbitrary  manner,  the  prices  at  which 
smelted  copper  was  sold  to  the  public.  Though 
there  had  been,  of  late,  a  considerable  reduction 
in  the  price  of  copper,  the  corresponding  reduc¬ 
tion  in  the  allowance  to  the  miner  had  been  ex¬ 
tremely  disproportionate ;  and,  while  there  had 
been  a  recent  fall  in  the  market  of  £10,  a  deduc¬ 
tion  of  no  less  than  £15  had  been  simultaneously 
made  from  the  remuneration  of  the  miner.  Now, 
the  object  of  the  scheme  they  had  met  that  day 
to  discuss  was  twofold — first,  to  afford  protec¬ 
tion  both  to  the  miner  and  the  importer  of  ore 
by  enabling  them  to  belong  to  a  smelting  com¬ 
pany,  where  they  would  participate  in  the 
profits  arising  upon,  what  must  turn  out  to  be, 
a  very  remunerative  investment  for  money  ;  and 
secondly,  great  benefit  would  accrue  to  the 
public  at  large  from  the  reduced  prices  at  which 
copper  could  be  sold.  The  total  amount  of  pure 
copper  sold  in  Cornwall  and  at  Swansea  during 
the  last  three  years  was  64,574  tons,  and  the 
smelter  received  21  cwts.  in  every  ton,  whilst 
the  returning  charge  which  he  made  against 
the  miner  upon  every  ton  of  ore  that  he  pur¬ 
chased  was  £2  15s.,  although  the  operation  cost 
only  15s.  of  that  sum.  Sundry  other  advantages, 
such  as  dry-weight,  &c.,  were  also  enjoyed  by 
the  smelter  ;  but  the  two  principal  grievances 
which  the  proposed  company  would  correct 
would  be  to  effect  a  fair  purchase  of  20  cwts.  of 
ore  to  the  ton,  and  enable  the  miner  to  partici¬ 
pate  in  the  enormous  returning  charges,  which, 
at  present,  went  wholly  into  the  pocket  of  the 
smelter  alone.  The  last  three  years’  sales  of 
copper  had  realized  an  aggregate  of  £6,230,084, 
while  the  total  expense  incurred  in  the  produc¬ 
tion  of  the  commodity  was  £5,454,795 ;  so  that 
the  balance  of  profit  accruing  to  the  smelting 
companies  amounted  to  no  less  than  £775,289 
during  the  three  years,  or  to  an  annual  net  profit 
of  about  £258,436.  These  calculations  were 
based  upon  Government  tables,  and  set  down  the 
profits  at  a  minimum  and  the  expenses  at  a 
maximum  estimate.  Now,  if  the  projected  com¬ 
pany  raised  a  capital  of  £150,000  by  50,000 
shares  of  £3  each,  he  considered  that  outlay 
w’ould  be  amply  sufficient  to  enable  them  to 
smelt  500  tons  per  week,  or  one  eighth  of  the 
entire  trade,  giving  a  yearly  profit  of  £32,204. 
He  was  sure,  therefore,  if  the  company  were 
formed,  that  not  only  the  general  capitalist,  who 
sought  a  profitable  investment  for  his  money,  but 
also  all  parties  engaged  in  mining  operations, 
both  at  home  and  abroad,  would  have  a  great 
boon  conferred  upon  them.  The  importation  of 
copper  ore  was  now  almost  entirely  free,  the 
nominal  duty  being  only  Is.  per  ton ;  and, 
looking  at  the  immense  importations  from 
Australia,  Chili,  Cuba,  Peru,  and  other  parts  of 
the  world,  which  were  at  present  steadily  on  the 
increase,  he  considered  that  no  time  could  be  se¬ 
lected  more  fitting  than  the  present  for  starting 
the  proposed  undertaking,  which,  he  was  happy 
to  say,  was  already  favourably  regarded  by  se¬ 
veral  extensive  firms  in  Liverpool  and  elsewhere. 
The  Messrs.  Brownell,  of  Liverpool,  who  were, 
perhaps,  the  largest  importers  of  Chilian  and 
Peruvian  ores  in  the  kingdom,  had  signified  the 
probability  of  their  embarking  in  the  project  as 
soon  as  it  had  progressed  through  a  few  of  its  in¬ 
cipient  stages;  and  various  other  houses,  also, 
were  inclined  to  follow  their  example. 
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Mr.  J.  H.  Murchison  (secretary  pro  tern,  to  the 
project),  adverting  to  the  prospects  at  present 
held  out,  stated  that  the  scheme  would  be  cor¬ 
dially  taken  up  by  influential  gentlemen  largely 
connected  with  the  copper  trade  ;  and  urged  that 
all  the  great  mining  companies  of  the  country 
jhould  be  invited  to  take  shares  in  this  company. 

Mr.  Sharp  then  moved — “That  it  is  highly 
important  to  form  a  British  Copper-Smelting 
Association,  and  that  for  this  purpose  steps  be 
immediately  taken  to  constitute  a  provisional 
board  of  directors.”  He  said  there  were  three 
new  localities  open  to  the  choice  of  the  company 
for  establishing  its  works,  each  of  which  offered 
advantages  infinitely  superior  to  Swansea,  where 
nearly  all  the  existing  smelting  trade  was  at 
present  carried  on ;  and  where  a  new  company 
would  have  no  chance  of  success,  as  it  would  be 
completely  overborne  by  its  old-established  and 
opulent  rivals. 

Mr.  Miller  seconded  the  motion  ;  and  Messrs. 
Burgess  and  English,  of  Cornwall,  who  severally 
bore  testimony  to  the  interest  taken  by  the 
miners  of  that  district  in  the  breaking  up  of  the 
existing  monopoly,  addressed  the  meeting  in 
support  of  the  project ;  after  which  the  first 
resolution  was  unanimously  adopted. 

Mr.  Routh,  seconded  by  Mr.  Trennery,  then 
moved  —  “That  provisional  directors,  with 
power  to  add  to  their  number,  be  elected,  to 
hold  office  until  two  thirds  of  the  shares  be  sub¬ 
scribed  for ;  when  a  meeting  of  subscribers  shall 
take  place  to  elect  the  future  directors.” — Carried 
unanimously. 

Thanks  were  then  voted  to  the  chairman,  and 
the  meeting  was  adjourned  to  Thursday,  the  23d 
inst. 


MISCELLANEOUS  CORRESPONDENCE. 


[To  the  Editor  of  the  Chemical  Times.] 

Sir, — Without  entering  into  any  discussion  on 
the  merits  of  Mr.  Thompson’s  review  of  the 
Admiralty  coal  report,  I  would  merely  beg  to 
remark  that  the  “0.2763  of  a  grain”  is  a  mis¬ 
print  for  gramme,  which  was  corrected  in  the 
report  as  published  subsequently  in  the  memoirs 
of  the  “  Economic  consequently  it  was  about 
four  grains,  instead  of  a  quarter  of  a  grain,  which 
was  employed  in  the  analyses  referred  to.  This, 
I  find  upon  reference  to  the  last  report,  was 
about  the  usual  quantity  of  coal  operated  on  in 
all  these  analyses.  Veritas. 


MISCELLANEA. 

Solubility  of  Zinc  in  Eatty  Oils. — The 
metal  zinc,  now  so  generally  used  for  vessels  of 
capacity,  forms,  it  cannot  be  too  generally  known, 
with  fatty  bodies  a  class  of  remarkably  poisonous 
salts.  With  olive  oil  these  salts  are  the  oleate 
and  margarate  of  oxide  of  zinc.  They  are  not 
soluble  in -oil,  but  remain  suspended  in  the  con¬ 
dition  of  white  flocks. 

Adulteration  of  Sulphate  of  Quina  with 
Salicine — How  Discovered. — This  adulteration 
is  well  known  to  be  frequently  had  recourse  to 
by  certain  individuals  whose  position  should  af¬ 
ford  some  guarantee  of  their  probity.  The  fraud 
may  be  readily  discovered,  when  the  amount 
of  falsification  is  considerable,  by  the  red  colour 
which  sulphuric  acid  communicates  to  the  mix¬ 
ture.  But  when  the  mixture  contains  below  10 
per  cent,  of  salicine  there  merely  results  from 
this  treatment  a  brown  colour,  such  as  frequently 
results  when  a  mixture  of  foreign  organic  mat¬ 
ters  is  present.  Under  these  circumstances  M. 
Peltier  recommends  the  suspected  mixture  to  be 
dissolved  in  six  times  its  weight  of  concentrated 
sulphuric  acid,  and  then  to  add  twelve  parts  of 
water,  by  which  process  the  salicine  is  precipi¬ 
tated  in  the  colourless  state,  and  may  now  be 
recoanised  by  its  bitter  taste  and  the  red  colour 
which  it  imparts  to  sulphuric  acid.  To  discover 
the  existence  of  foreign  organic  matters  in  gene¬ 
ral  present  in  the  sulphate  of  quina  M.  Nevias 
has  recourse  to  the  following  process.  He  treats 


two  grains  of  the  salt  by  three  or  four  drops  of 
sulphuric  acid  in  a  porcelain  vessel.  The  pure 
salt,  or  its  admixture  with  amidine,  dissolves 
immediately,  but  the  starch  and  fatty  matters 
remain  undissolved.  Pure  sulphate  of  quina  if 
gently  heated  suffers  no  alteration  in  colour, 
whereas  organic  impurities  become  charred.  In 
this  manner  1  or  2  per  cent,  of  foreign  organic 
matters  in  sulphate  of  quina  may  be  easily  dis¬ 
covered. 

The  Sulphuretted  Essential  Oils  of  Cruci¬ 
ferous  Plants. — It  is  well  known  that  plants 
of  the  natural  order  Cruciferse  yield  volatile  oils 
which  contain  sulphur  in  a  peculiar  state  of 
combination.  M.  Er.  Pless  has  arrived  at  the  fol¬ 
lowing  interesting  deductions  as  the  result  of  his 
experiments  on  these  oils  :  — He  has  discovered 
that  some  of  the  cruciferous  plants  which  are 
usually  thought  to  contain  a  sulphurized  oil  do 
not  really  contain  it  ready  formed,  but  that  it  is 
engendered  by  the  influence  of  water  applied 
during  the  process  of  distillation.  If  the  plants 
or  their  seeds  be  heated  at  a  temperature 
of  100®C.  before  distillation  they  produce  no  oil ; 
if  the  plants  or  seeds  be  long  digested  with 
alcohol,  the  latter  contains  no  oil,  neither 
does  any  oil  result  if  the  residue  be  dis¬ 
tilled  with  water.  Hence  phenomena  are  pre¬ 
sented  by  these  cruciferous  plants  similar  with 
the  phenomena  developed  by  bitter  almonds 
under  similar  treatment.  M.  Pless,  amongst 
other  determinations,  desired  to  assure  himself 
whether  there  might  not  exist  certain  plants 
capable  of  yielding  artificially  the  essence  of 
mustard  and  of  garlic.  He  found  that  the 
Thlaspi  arvense  is  thus  circumstanced.  When 
this  plant  or  its  seed  is  mixed  with  water,  and, 
after  having  been  allowed  to  remain  a  certain 
time,  is  exposed  to  distillation,  a  colourless 
oil  of  penetrating  odour  is  obtained,  having  a 
combined  taste  of  mustard  and  of  garlic.  On 
mixing  this  oil  with  ammonia,  and,  after  the 
lapse  of  a  certain  time,  water  being  added,  and 
the  whole  distilled,  the  residue  deposits  in  the 
retort  beautiful  crystals  of  thiosinamine,  easily 
distinguished  by  their  well-known  properties.  If 
the  ammonia  which  exists  in  the  product  of  dis¬ 
tillation  be  saturated  by  sulphuric  acid,  and  the 
whole  exposed  to  distillation,  there  pass  over, 
mixed  with  aqueous  vapour,  fumes  of  sulpho- 
allycine  (essence  of  garlic),  which  may  be  easily 
recognised  by  their  immediate  properties,  and  by 
their  combinations  with  the  chlorides  of  platinum 
and  of  mercury.  M.  Pless,  having  analyzed  the 
combination  with  the  chloride  of  mercury,  found 
its  composition  to  be  exactly  similar  to  that  pre¬ 
pared  by  M.  Wertheim  from  the  essence  of 
garlic.  It  results  from  these  experiments  that 
the  two  essential  oils  become  mixed  in  the  pro¬ 
duct  of  distillation  of  the  Thlapsi  arvense  with 
water.  When  the  seeds  of  this  plant  are  digested 
with  alcohol,  and  the  solution  evaporated,  there 
is  obtained  a  crystalline  residue  admixed  with 
mucilage ;  and  if  now  this  residue  be  distilled 
with  water  and  white  mustard,  bruised,  after 
maceration  there  is  obtained  the  essence  of 
mustard  without  any  admixture  of  essence  of 
garlic.  The  roots  and  leaves  of  the  Alliaria 
officinalis,  in  which  M.  Wertheim  had  suspected 
the  existence  of  the  essence  of  mustard  and  of 
garlic  in  a  state  of  union,  does,  in  truth,  con¬ 
tain  both.  The  essence  of  garlic  may  be  sepa¬ 
rated  by  mixing  the  oil  with  water  and  chlo¬ 
ride  of  platinum.  The  essence  of  garlic  remains 
m  combination  with  the  chloride  of  platinum, 
that  of  mustard  alone  passing  over.  The  seeds 
of  Alliaria  officinalis  produce  3-5ths  per  cent,  of 
their  weight  of  oil,  of  which  1-lOth  consists  of 
essence  of  garlic  and  9-lOths  of  essence  of 
mustard  ;  in  the  essential  oil  of  Thlapsi  ar¬ 
vense,  on  the  contrary,  there  exists  only  1-lOth 
per  cent,  of  the  essence  of  mustard.  These  pro¬ 
portions,  however,  are  so  far  from  invariable, 
that  the  Alliaria,  which  grows  in  a  situation  very 
much  exposed  to  the  sun,  does  not  contain  a 
single  trace  of  the  essence  of  garlic.  The  plant 
and  seeds  of  the  Iberis  amara  furnished  by  dis¬ 
tillation  essence  of  mustard  unmixed  with  that 
of  garlic,  which  was  also  obtained,  but  in  very 


small  quantity,  from  the  plant  and  seeds  of  the 
Capsella  bursa  pastoris,  from  the  Raphanus  ra- 
phanistrum,  and  the  Sisymbrium  officinale.  The 
Lepodium  ruderale  contains  a  sulphuretted  oil 
different  from  those  which  have  been  already 
described.  When  this  plant  is  submitted  to 
distillation  with  water,  there  is  obtained  a  milky 
product,  which  after  some  rectifications  leaves  a 
residuary  yellow  oil.  In  conducting  this  dis¬ 
tillation  it  is  necessary  to  avoid  the  use  of  cop¬ 
per  vessels,  which  decompose  the  greater  part  of 
the  oil  :  the  distillation  should  be  conducted  in 
vessels  of  glass.  It  is  necessary,  moreover,  to 
avoid  a  prolonged  maceration  of  the  plant  in 
water  before  distillation,  for  at  the  end  of  six 
hours  the  oil  disappears  altogether.  This  oil 
possesses  the  peculiar  odour  of  watercresses 
(mixed,  however,  with  that  of  essence  of  garlic), 
and  a  piquant  taste.  Respiration  of  the  vapours 
produces  headache,  and  a  sensation  of  dryness 
in  the  throat.  By  oft-repeated  distillations 
with  water  it  may  be  obtained  in  a  colour¬ 
less  state,  but  exposed  to  light  the  colour 
speedily  returns.  Distilled  alone  it  is  decom¬ 
posed  ;  it  is  sparingly  soluble  in  water,  but  very 
soluble  in  alcohol  and  ether.  These  solutions 
are  without  any  action  on  turmeric  paper.  They 
dissolve  in  sulphuric  acid  with  the  production  of 
a  red  colour,  and  may  be  separated  without  al¬ 
teration  by  the  cautious  addition  of  water. 
Caustic  ammonia  and  caustic  potash  do  not 
attack  it.  The  alcoholic  solution  of  this  oil, 
being  treated  with  chloride  of  platinum,  deposits 
an  orange,  and  with  chloride  of  mercury  a  white, 
precipitate.  Treated  with  nitrate  of  silver,  there 
are  obtained  at  the  same  time — aprecipitate  which 
is  white  and  another  black  (the  sulphuret  of 
silver).  Nitric  acid  decomposes  it,  and  the 
solution  then  produces  with  chloride  of  barium  a 
precipitate  of  sulphate  of  baryta.  The  same  oil 
may  be  extracted  from  the  seeds  of  Lepidium 
sativum  and  Lepidium  campestre.  The  latter 
yields  a  good  deal,  but  with  difficulty,  because 
the  water  in  the  retort  becomes  mucilaginous, 
viscous,  and  thick,  during  the  process  of  distilla¬ 
tion.  The  roots  and  seeds  of  Raphanus  sativus 
produce  by  distillation  a  milky  fluid,  from  which 
may  be  extracted  by  the  process  of  rectification 
a  small  quantity  of  colourless  .iil  which  possesses 
a  taste,  but  uot  an  odour,  similar  to  that  of 
radishes  ;  this  oil,  in  like  manner,  yields  a 
yellow  precipitate  with  chloride  of  platinum,  a 
white  one  with  bichloride  of  mercury,  and  sul¬ 
phuric  acid  when  its  sulphur  has  been  oxidized 
by  treatment  with  nitric  acid. 

Cement  for  Attaching  Metal  to  Glass  or 
Porcelain  recommended  by  M.  Herberger. — 
Take  two  ounces  of  a  thick  solution  of  glue,  and 
mix  with  one  ounce  of  linseed  oil  varnish  or 
three  quarters  of  an  ounce  of  Venice  turpentine. 
Boil  together,  agitating  until  the  mixture  be¬ 
comes  as  intimate  as  possible.  The  pieces  ce¬ 
mented  should  be  held  together  for  the  space  of 
forty-eight  to  sixty  hours. 

Process  of  Silvering  Mirrors  by  Real 
Silver.— Dissolve  five  grains  of  nitrate  of  silver 
in  a  little  ammonia,  then  mix  with  the  solution  a 
drop  of  oil  of  cassia  and  two  drops  of  the  oil  of 
cloves  in  one  or  two  drachms  of  concentrated 
alcohol.  This  mixture  soon  becomes  turbid,  and 
throws  down  a  precipitate  which  must  be  sepa¬ 
rated  by  filtration.  This  being  done,  the  liquor 
is  immediately  spread  over  a  layer  of  glass,  well 
cleaned,  and  furnished  with  a  rim  to  prevent  the 
running  away  of  the  liquor.  After  some  hours 
the  glass  becomes  covered  with  a  metallic 
pellicle,  which  adheres  firmly  to  it.  The  pro¬ 
portions  just  indicated  are  sufficient  for  a  surface 
of  sixteen  square  inches. 

Refractory  Clay  for  Crucibles  ;  Arti¬ 
ficially  Prepared. — Manufacturers  frequently 
learn,  to  their  cost,  that  certain  kinds  of  clay 
will  not  sufficiently  stand  the  action  of  fire  to 
become  useful  in  many  melting  operations.  Their 
fusibility  depends  on  the  presence  of  lime,  mag¬ 
nesia,  oxide  of  iron,  and  occasionally  a  few  other 
materials,  the  greater  number  of  which  can  be 
removed  by  washing  the  clay  with  hot  hydro¬ 
chloric  acid,  after  which  the  mass  is  to  be 
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■washed  with  ■water  and  dried.  With  clay  thus 
prepared,  crucibles  may  be  made  that  will  not 
soften  when  forged  iron  is  melted  in  them. 

Modification  of  Oil  of  Turpentine  which 
DissoLTES  Caoutchouc  easilit,  and  evaporates 
WITHOUT  leaving  A  SmkLL  OR  ADHESIVENESS. — 
It  has  been  demonstrated  by  MM.  Guibourt  and 
Bouchardat  that  under  the  general  appellation  of 
oil  of  turpentine  are  comprehended  several  iso¬ 
meric  compounds  (Le.,  compounds  of  identical 
composition),  manifesting  peculiar  actions  on  a 
ray  of  polarized  light.  For  example,  in  the  oil  of 
the  Pinus  larix,  P.  maritima,  P.  argentea,  and 
P.  Europea,  and  most  other  of  the  European 
species,  the  deviation  or  deflection  of  the  plane 
of  polarization  is  towards  the  right,  that  pro¬ 
duced  by  the  turpentine  of  the  P.  larix  being 
the  most  feeble.  An  oil  of  turpentine  much 
used  in  Britain,  and  obtained  from  the  Pinus 
taeda,  an  American  species,  deflects  the  plane  of 
polarization  as  much  towards  the  right  as  that  of 
the  P.  maiitima  does  towards  the  left ;  and  this, 
notwithstanding  the  crude  turpentine  from  which 
it  was  extracted,  caused  an  equal  deviation 
towards  the  left.  These  variations  of  agency 
upon  a  ray  of  polarized  light  indicate,  by  suffi¬ 
cient  evidence,  that  under  one  denomination 
there  really  exist  many  isomeric  bodies,  and  that 
an  oil  of  turpentine  very  well  adapted  for  one 
purpose  is  unfit  for  others.  M.  Bouchardat  has 
discovered  that  oil  of  turpentine  distilled  alone, 
that  is  to  say,  without  the  presence  of  water, 
deflects  the  plane  of  polarization  more  towards 
the  left  than  if  the  turpentine  had  been  distilled 
in  contact  with  water.  If  a  portion  of  turpen¬ 
tine  be  absorbed  by  pieces  of  brick  or  porous 
ware,  and  then  distilled,  the  result  is  a  sub¬ 
stance  considerably  modified  from_  the  original, 
being  yellow,  and  possessing  a  mixed  odour  of 
lime,  oil  of  naphtha,  and  oil  of  turpentine.  Its  spe¬ 
cific  gravity  is  more  feeble,  namely,  0.842  insteadof 
0.8736,  and  its  boiling  point  being  reduced  to  154^ 
C.  from  166'’  C.  or  168°  C.  (equal  to  232°,  236°, 
and  237°  E.),  and  its  power  of  deflecting  polarized 
light  to  the  left  being  diminished  to  the  extent  of 
one  half.  In  order  to  ensure  its  maximum  altera¬ 
tion  it  is  necessary  to  submit  the  oil  to  a  second 
treatment  of  thejsara*  kind,  because  one  part  is 
transmitted  without  change.  During  this  se¬ 
cond  distillation  there  becomes  formed  an  oil 
which  is  much  more  volatile  than  the  rest,  and 
which  causes  the  general  liquid  to  boil  at  a  tem¬ 
perature  of  80°  C.  =  145°  F.,  but  the  quantity 
being  inconsiderable  the  boiling  point  soon  re¬ 
mounts  to  154°  C.  =  232  F.  The  oil  of  turpen¬ 
tine  thus  modified  possesses  the  same  composition 
as  before,  but  it  has  acquired  a  property  which 
it  did  not  originally  possess,  viz.,  of  dissolving 
caoutchouc,  and  evaporating  without  leaving  the 
latter  gummy  or  odorous.  Another  excellent 
plan  of  dissolving  caoutchouc  is  as  follows,  and 
was  discovered  by  M.  Boettger  :  —  Introduce 
small  fragments  of  caoutchouc  into  a  flask,  to 
the  extent  of  two  thirds  its  capacity,  cover  the 
indiarubber  with  rectified  petroleum,  and  let  it 
macerate  for  eight  or  ten  days  ;  now  decant  the 
petroleum,  fill  the  flask  with  a  mixture  of  ether 
and  sulphuret  of  carbon,  of  each  equal  parts, 
and  cork  the  flask.  The  contents  are  to  be  agi¬ 
tated  for  many  days,  and  then  allowed  to  repose. 
When  the  mixture  has  become  separated  in  two 
layers,  the  upper  layer,  which  is  slightly  viscous, 
is  to  be  decanted  into  another  flask  and  kept 
well  closed.  This  liquid,  which  holds  caout¬ 
chouc  in  solution,  answers  every  purpose  to 
which  a  good  solution  of  that  material  can  be 
applied.  It  dries  rapidly,  and,  after  evaporation, 
deposits  the  caoutchouc  in  possession  of  all  its 
original  properties.  It  is  of  great  service  in 
the  laboratory  for  making  tubes  of  caoutchouc, 
and  for  repairing  bottles,  balloons,  &c.,  of  the 
same  material. 

Mr.  Thomas  Hennesy  on  a  Chemical  Tube- 
Slide. — All  who  are  much  occupied  in  the 
laboratory  have  felt  the  want  of  a  ready  means 
of  adjusting  the  length  of  glass  tubes  conveying 
gas  from  a  generator  into  a  second  vessel.  The 
usual  plan  of  adjustment  consists  in  elevating 
or  depressing  the  whole  apparatus  by  means  of 


blocks  or  similar  contrivances  ;  but  frequently 
this  plan,  from  its  general  rigidity,  occasions 
much  trouble.  I  am  in  the  habit  of  obviating 
the  difficulty  as  follows  : — I  cut  a  portion  of 
vulcanized  indiarubber  tube  into  lengths  of  about 
two  inches,  one  end  of  which  I  draw  over  the 
extremity  of  the  larger  tube,  and,  having  mois¬ 
tened  the  smaller  tube  to  make  it  run  easily 
through  the  rubber,  whilst  pressing  upon  it  I 
thrust  it  through  the  other  end  of  the  india- 
rubber  junction- tube  into  the  large  glass  one. 
By  this  means  a  slide  similar  to  that  of  a  trom¬ 
bone  is  formed,  which  may  be  adjusted  to  the 
minutest  fraction  of  an  inch,  and  is  perfectly 
trustworthy'. 

APPLICATION  OF  POPLAR  BUDS  TO 
MEDICAL  USE. 

The  buds  of  the  poplar  (Populus  nigra)  are 
used  in  medicine  on  account  of  the  resinous  mat¬ 
ter  which  they  contain. 

According  to  Pellerin's  analysis  they  con¬ 
tain  : — 

An  odorous  essential  oil, 

A  greenish-yellow  resin, 

Gummous  extract, 

Gallic  acid. 

Malic  acid, 

A  fatty  matter  greatly  resembling  wax. 
Albumen, 

Acetate  of  ammonia, 

Hydrocblorate  of  ammonia. 

ALCOHOLIC  TINCTURE  OF  POPLAR  BUDS. 

Take  of  Fresh  poplar  buds,  1  part. 

Alcohol  of  80°  (31°  Cartier),  6  parts. 

Macerate  for  fifteen  days  ;  strain  with  expres¬ 
sion,  and  filter. 

POMATUM  OF  POPLAR  BUDS. 

Take  of  Dry  poplar  buds,  1  part. 

Hogslard,  4  parts. 

Digest  in  the  water-bath,  or  over  a  gentle 
fire ;  strain  with  expression,  and  remove  the 
dregs. 

This  pomatum  is  recommended  against  he¬ 
morrhoids. 

POPLAR  OINTMENT. 

{Unguentum  populeum.') 

Take  of  Dry  poplar  buds,  3  parts. 

Green  leaves  of  poppies, 

“  belladonna, 

“  hyoscyamus, 

“  morel,  of  each  2  parts. 

Hogslard,  16  parts. 

Bruise  the  leaves  and  put  them  into  a  pan,  to¬ 
gether  with  the  hogslard ;  boil  until  all  aqueous 
moisture  is  completely  expelled ;  add  now  the 
pounded  poplar  buds,  and  keep  the  mass  digesting 
for  twenty- four  hours;  strain  with  expression,  let 
the  mass  settle  and  cool,  and  remove  the  poma¬ 
tum  in  layers  by  cautious  scraping,  to  separate 
it  cleanly  from  the  dregs  ;  or,  better  still,  reverse 
the  cold  mass  and  scrape  the  dregs  off  the  bot¬ 
tom. 


TO  CORRESPONDENTS. 


We  feel  great  pleasure  in  being  able  to  announce  to  our 
readers  that  arrangements  have  been  made  for  tlie  speedy 
appearance  in  our  columns  of  a  series  of  lectures  by  Dr. 
Sheridan  Muspratt,  of  the  College  of  Chemistry,  Liver¬ 
pool.  Numerous  and  repeated  suggestions  from  many 
of  our  correspondents  (whose  wisiies  we  shall  alwajs 
study  to  fulfil)  have  induced  us  to  make  the  above-men¬ 
tioned  arrangement. 

Mr.  Burnard,  of  the  South  Down  Chemical  Works,  from 
whom  we  were  promised  the  first  paper  of  a  series  in  the 
current  number,  has  addressed  us  a  note  expressive  of 
his  regret  that  a  pressure  of  business  will  prevent  his 
arrangement  of  the  necessary  MS.  for  a  few  weeks. 

Mr.  M'Mahon  desires  us  to  recommend  him  a  popular 
treatise  for  instructing  him  in  those  general  problems  of 
mensuration  which  relate  to  the  cubic  measurement  of 
tanks,  both  rectangular  and  cylindrical.  We  would  re¬ 
commend  to  our  friend  “Templeton’s  Workshop  Com¬ 
panion,”  and  “  Barlow’s  Tables  of  Squares,  Cubes, 
Square  Roots,  Cube  Roots,  and  Reciprocals.” 

“Mr.  Nicholas  Barton.” — At  present  no  lectures  are  re¬ 
gularly  delivered  at  the  Royal  College  of  Ch'  mistry. 
Measures,  however,  are  being  tak.  n  to  superadd  this 
method  of  instruction  to  the  methodical  laboratory  course 
of  practical  chemistry  which  every  pupil  in  that  admi¬ 
rable  institution  now  pursues.  For  our  own  part  we 
think  lectures,  as  compared  with  a  practical  course  of 
analysis,  is  a  very  secondary  matter. 


“  Electricus.”— We  intend  publishing  an  article  on  Staight’s 
electric  light,  perhaps  in  our  next  number.  We  do  not 
know  the  composition  of  baking  powder. 

Mr.  E.  H.  Durdon’s  communication  has  been  received. 

Mr.  Jones,  wine-merchant,  near  Albert-gate,  has  sent  us  a 
sample  of  pale  brandy  for  our  opinion.  We  pronounce 
it  to  be  remarkably  good  and  pure,  free  from  that  dis¬ 
agreeable  empyreumatic  odour  and  taste  which  all  dark- 
coloured  brandies  possess. 

“  J.  T.,  Devizes.” — Boiled  linseed-oil,  without  any  adjunct 
whatever.is  sufficient  for  making  oiled  silk.  The  silk 
should  be  strained  on  a  frame,  and  the  oil  laid  on  with  a 
brush. 

T.  H.,  of  Shoreditch,  sends  us  a  letter  in  which  he  remarks 
that  certain  queries  addressed  to  the  editor  of  the  PAarmo- 
ceutical  Times  have  not  been  answered.  We  beg  most  em¬ 
phatically  to  assure  our  correspondent  that  his  letter  never 
came  into  our  hands,  or  it  would  have  received  prompt 
attention.  If  he  wi  1  address  his  queries  to  the  editor  of 
the  Chemical  Times,  380,  Strand,  he  will  be  answered  (if 
possible)  forthwith. 

A  corre-pondent  requests  us  to  tell  him  what  will  make  his 
hair  curl.  This,  we  imagine,  must  have  been  intended 
as  a  juke.  Our  knowledge  of  the  barber’s  art  is  less  ex¬ 
tensive  than  he  imagines. 

Chemicus,  of  Heckmondwike,  writes  to  us  desiring  our  opi¬ 
nion  as  to  the  safety  of  employing  chloroform  as  an 
ancesthetic.  This  we  have  no  difficulty  in  giving  him. 
Chloroform  has  now  been  used  somewhat  more  than 
twelve  months  for  the  above  purpose,  and  a  careful  review 
of  the  circumstances  attending  on  several  fatal  cases 
warrant  us  in  decidedly  repudiating  any  employment  of 
the  agent,  except  on  grave  emergencies.  To  Mlay  pain 
during  such  a  trivial  operation  as  the  extraction  of  a  tooth 
is  improper  in  the  extreme. 

“  Mr.  J.  Reynolds,  Truro,” — We  have  carefully  examined 
a  list  of  chemical  patents  on  the  subject  of  manures,  ex¬ 
tending  over  many  years,  up  to  the  year  1816,  without 
finding  any  relative  to  the  specific  use  of  fish  as  manure. 
In  1848,  however,  a  patent  was  taken  out  by  Mr.  Albert 
for  the  preparation  of  flesh  tendons,  &c.,  as  manures.  A 
list  up  to  the  present  time  of  patents  taken  out  is  being 
published  by  Mr.  Carpmael. 

“  N.  Palmer.” — Caffeic  acid  is  obtained  by  precipitating 
an  infusion  of  caffeine  by  means  of  acelate  of  lead, 
mixing  the  precipitate  witli  water,  and  decomposing  by 
means  of  sulphuretted  hydrogen.  The  filtered  liquid  is 
evaporated  to  the  consistency  of  a  syrup,  ai.d  then 
mixed  with  its  own  bulk  of  alcohol.  The  portion  held 
in  solution  'oy  the  alcohol  is  tanno-caffeic  acid,  the  por¬ 
tion  thrown  down  is  caffeic  acid. 

“  Mr.  Henry  Parsons,  Bangor.” — Cinchonia was  discovered 
in  1830  by  Pelletier  and  Caventou  in  the  grey  Peru¬ 
vian  bark,  not  the  red,  as  Mr.  P.  supposes.  'This  grey 
bark  is  supposed  to  come  from  the  Cinchona  ni- 
tida  or  C.  condaminea.  Probably  the  celebrated 
Loxa  cinchona  contains  the  same  principle.  The 
following  process  of  extraction  was  had  recourse  to 
by  Pelletier  and  Caventou; — 4  3-5  lbs.  avoirdupois  of 
grey  bark  in  powder  were  digested  in  13.^  lbs.  of  al¬ 
cohol.  This  treatment  was  repeated  twenty  times.  The 
alcoholic  tincture  being  decanted,  the  alcohol  was  distilled 
off  after  the  addition  of  133  cubic  inches  of  water. 
The  residual  liquor  being  filtered  left  on  the  filter  an 
apparently  lesinous  matter;  this  was  washed  with  water 
containing  a  little  potash,  until  the  liquid  passed  with¬ 
out  colour.  The  matter  remaining  on  the  filter  after 
being  well  washed  with  distilled  water  is  greenish- 
white,  fusible,  soluble  in  alcohol,  and  crystallizable.  It 
is  cinchonia. 

Mr.  Preston,  who  sends  us  a  long  list  of  subjects  on  which 
he  can  write  articles  for  our  pages,  in  consideration  of  au 
adequate  remuneration,  is  informed  that  we  in  general  do 
not  like  to  have  any  connection  with  gentlemen  who  can 
write  on  any  subject.  One  subject  is  enough  for  one  in¬ 
dividual  to  excel  in.  If  Mr.  Preston  can  convince  Ui 
that  on  any  one  subject  (adapted  to  our  pages)  he  is  in  « 
position  to  send  us  good  articles,  there  will  be  no  diffi¬ 
culty  expeiienced  on  the  point  of  pecuniary  remunera¬ 
tion.  Let  him  send  us  a  specimen,  with  a  statement  of 
the  fee  he  expects. 

“Mr.  P.  Outram.” — In  proportion  as  water  is  pure  the 
more  readily  does  it  act  as  a  solvent  for  lead.  Hence 
this  practical  deduction  may  be  gleaned— not  to  use 
leaden  tanka  for  rain-water,  nor  for  spring-water,  which 
contain  but  small  amounts  of  foreign  bodies.  A  small 
pinch  of  common  salt  added  to  rain-water  in  a  leaden 
tank  completely  obviates  all  danger  of  solution. 

“  Mr.  W.  Markham.” — The  gas  blowpipe  used  in  the 
autogenous  soldering  purpose  is  admirably  adapted  for 
brazing,  but  the  heat  produced  by  it  is  loo  violent  for 
glass-blowing  purposes. 

“  Mr.  Noad”  shall  receive  a  private  answer  from  us. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  330,  Strand,  to  annual  subscribers  send¬ 
ing  a  Post-office  order  directed  to  Robert  Palmer,  or  an 
order  on  some  party  in  town,  for  one  guinea  in  advance, 
which  will  ensure  the  journal  for  twelve  months.  Half- 
yearly  subscriptions,  I3s.  ;  quarterly,  6s. fid.  All  literary 
and  scientific  communications  to  be  addressed  to  tha 
Editor,  330,  Strand. 


London  ;  Printed  by  Robert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Keunington-lane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  parish  of  St.  Dunstan- 
in-the-West,  in  the  City  of  London  ;  and  published  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  330,  Strand,  in  th«  City  of  W estminster.— November 
18,  1848. 
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ORIGINAL  SERIES. 

lectures  on  organic  chemistry. 

By  Dr.  SHERIDAN  MUSPRATT, 
Professor  to  the  Liverpool  College  of  Chemistry., 
Author  of  numerous  Chemical  Memoirs,  ^e. 

Before  entering  upon  the  composition,  proper¬ 
ties,  and  products  of  decomposition  of  organic 
substances,  it  appears  desirable  to  premise  a  few 
remarks  relative  to  the  bearings  of  chemistry 
generally,  upon  its  relations  to  other  sciences, 
and  its  vast  utility  in  all  departments  of  life.  A 
knowledge  of  chemistry  extends  our  acquaint¬ 
ance  with  Nature  and  her  laws,  so  that  we  are 
enabled,  in  numberless  instances,  not  only  to 
apply  to  the  most  profitable  purposes  such  infor¬ 
mation,  but  to  determine  antecedently,  with 
sufficient  accuracy,  the  termination  of  every  new 
application.  In  fact,  the  objects  of  chemistry 
are  inexhaustible  ;  for  it  ventures  to  examine 
the  matter  of  which  trees,  rocks,  vegetables, 
animals,  and  even  the  atmosphere,  are  re¬ 
spectively  composed  ;  it  seeks  to  ascertain  their 
qualities,  the  number  of  their  elements,  the  idio- 
crasy  of  these,  and  the  properties  of  every  other 
compound  produced  by  their  union  ; — conse¬ 
quently  demanding,  on  account  of  its  vast  utility, 
the  notice  of  mankind.  Its  usefulness,  often  un  ¬ 
acknowledged,  is  everywhere  felt.  What  im¬ 
mense  influence  does  it  not  exercise  upon 
geology,  geognosy,  the  manufacturing  of  soda, 
soap,  borax,  alum,  glass,  sulphuric  acid,  porce¬ 
lain,  &c.  ?  Even  baking,  brewing,  distilling, 
dyeing,  bleaching,  depend  entirely  upon  chemi¬ 
cal  principles  ;  and,  as  to  the  advantages  arising 
from  its  applications  to  agriculture,  these  are 
daily  becoming  universally  allowed.  Liebig  has 
done  more,  practically,  for  the  world  by  im¬ 
pressing  upon  it  in  his  admirable  letters  the 
necessity  of  a  knowledge  of  this  science,  than  by 
all  his  brilliant  discoveries.  Through  his  instru¬ 
mentality  it  is  becoming  a  necessary  part  of  edu¬ 
cation.  This  is  proved  by  the  establishment  of 
schools  of  chemistry  in  different  parts  of  the 
kingdom,  whence  a  generation  must  spring  up 
qualified  to  accomplish  great  improvements,  and 
to  produce  fruits  of  universal  profitableness.  Che¬ 
mistry,  although  yet  in  its  infancy,  has  contri¬ 
buted  more  to  the  progress  of  society,  to  the 
augmentation  of  the  comforts  and  conveniences 
of  life,  and  to  the  resources  of  mankind,  than  all 
the  other  sciences  put  together ;  and  the  time 
is  not  far  distant  when  it  will  be  considered  by 
all  ranks  in  its  true  point  of  view,  i.e., 
as  the  refinement  of  common  sense  guided 
by  experience,  substituting  sound  and  ra¬ 
tional  principles  for  vague  popular  prejudices. 
Having  prefaced  this  lecture  with  a  few  remarks 
upon  the  paramount  utility  of  chemistry,  we  will 
now  proceed  to  that  department  of  the  science 
which  treats  of  the  composition,  properties,  and 
uses,  as  well  as  of  the  origin,  of  all  matters  pro¬ 
duced  in  the  vegetable  and  animal  kingdoms,  and 
of  the  artificial  bases,  acids,  and  other  compounds 
emanating  from  their  disintegration.  All  or¬ 
ganic  products  contain  a  large  quantity  of 
carbon  combined  chiefly  with  hydrogen,  oxygen, 
and  nitrogen,  so  that  these  four  elements  have 
been  called  the  organic  elements.  It  would  be  a 
great  mistake  to  suppose  that  carbon,  hydrogen, 
nitrogen,  and  oxygen  are  the  only  elements 
essential  to  the  existence  of  organized  beings, 
because  potassium,  sodium,  calcium,  magnesium, 
iron,  phosphorus,  silicom,  sulphur,  chlorine,  and 
iodine  are  constantly  found  in  plants  and  animals. 
Manganesium  and  aluminum  have  been  stated 
to  exist  in  plants,  but  they  are  accidental  consti¬ 
tuents,  and  not  essential  to  the  existence  of  the 
organized  bodies  in  which  they  are  found.  It 
has  been  infallibly  proved  that  without  a  certain 
number  of  the  above  elements  no  plant  or 
animal  can  exist.  Phosphorus  is  one  of  the  chief 
ingredients  of  bones.  This  element,  when  com¬ 
bined  with  oxygen  in  certain  proportions,  forms 
an  acid,  which,  with  oxide  of  calcium  or  lime, 
affords  phosphate  of  lime,  invariably  found  in 
the  largest  proportion  in  the  seed  of  plants,  and 


is  indispensable  for  their  production.  Appear¬ 
ing  in  the  various  graminse,  it  serves  an  all¬ 
wise  purpose  of  the  Great  Disposer  of  events, 
namely,  that  of  furnishing  to  animals  the  prin¬ 
cipal  material  of  which  their  framework  is 
formed.  Without  silicate  of  potassa  none  of  the 
cereals  could  grow.  The  grain  of  wheat  con¬ 
tains  no  silicic  acid — a  compound  of^ilicium  and 
oxygen — while  incinerated  wheat  straw  yields 
eighty  per  cent.  From  these  data  we  know  that 
the  most  abundant  supply  of  the  four  organic 
elements  cannot  support  either  animal  or  vegetal 
life,  unless  collaterally  aided  by  some  of  the  in¬ 
organic  elements.  Organic  andinorganic  chemistry 
are  so  intimately  allied  to  each  other  that  in  some 
cases  it  is  a  most  difficult  problem  to  separate 
them.  In  fact,  they  are  daily  becoming  more 
amalgamated  ;  and  the  more  the  theory  of  radi¬ 
cals,  compound  radicals,  and  basyles  is  studied 
and  extended,  the  more  closely  will  the  com¬ 
pounds  in  the  organic  appear  analogous  to  those 
in  the  inorganic  world.  By  the  term  compound 
radical  we  mean  a  certain  class  of  compound 
bodies  having  the  property  of  uniting  with  ele¬ 
ments,  forming  with  them  combinations  similar 
in  their  behaviour  to  the  combinations  of  two 
simple  substances.  The  great  desideratum  at 
the  present  day  is  to  properly  classify  the 
myriads  of  substances  that  have  been  described, 
and  especially  in  organic  chemistry ;  but  this 
cannot  be  thoroughly  accomplished  until  our 
knowledge  of  the  science  is  more  complete.  We 
assume  many  radicals  in  chemistry  without 
knowing  that  they  really  exist.  This  procedure, 
even  if  considered  in  no  other  light  than  as  an 
aid  to  the  memory,  is  extremely  important,  as  it 
enables  us  to  show  to  the  student  at  a  glance  the 
decompositions  and  recompositions  occurring  in 
experiments  brought  under  his  eye.  I  have 
found  it  very  useful  in  my  laboratory,  and  the 
pupils  are  astonished,  owing  to  its  simplicity, 
that  it  is  not  universally  adopted.  My  esteemed 
friend  Dr.  Hofmann,  of  the  Royal  College  of 
Chemistry  in  London,  is  one  of  the  foremost  in 
propagating  views  with  regard  to  the  correct 
nomenclature  and  composition  of  organic  and 
inorganic  bodies. 

[  To  be  continued.  ] 
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\^Continued  from  page  16.] 

The  usual  method  of  obtaining  the  juice  of  the 
cane  is,  as  it  has  already  been  observed,  by  the 
pressure  of  iron  cylinders,  constituting  in  the  ag¬ 
gregate  the  sugar-mill.  O  ther  plans  have  been  de¬ 
vised  of  a  more  elaborate  character,  and  which  will 
be  hereafter  described ;  there  are  others,  again, 
which,  instead  of  being  more  elaborate,  belong 
exclusively  to  imperfectly  civilized  races.  Thus 
the  natives  of  many  parts  of  India  use  for  the 
purpose  of  extracting  the  juice  from  the  cane  a 
gigantic  pestle  and  mortar  of  hard  wood.  This 
machine  is  taken  into  the  field  where  the  canes 
grow,  and  the  pestle  worked  by  cattle-power, 
the  juice  as  it  is  expressed  being  allowed  to  run 
away  from  time  to  time  through  a  hole  commu¬ 
nicating  with  the  lowest  concave  portion  of  the 
mortar. 

Whatever  the  nature  of  the  machine  employed, 
the  main  object  of  this  operation  evidently  must 
be  to  express  as  much  as  is  practicable  of  the 
juice.  Now,  repeated  experiments  have  demon¬ 
strated  the  fact  that  the  average  ratio  of  juice  to 
woody  fibre  in  the  cane  is  as  90  to  10  ;  in  other 
words,  these  exist  90  per  cent,  of  the  former  and 
10  per  cent,  of  the  latter.  Nevertheless,  it  is 
affirmed  by  most  competent  authorities  that, 
taking  the  average  result  of  our  West  India 
colonies,  scarcely  more  than  50  per  cent,  of  juice 
is  in  practice  obtained ;  thus  the  loss  of  sugar, 
by  imperfectly  conducting  this  apparently  simple 
mechanical  operation,  is  something  enormous.* * 

*  A  few  years  since  M.  Duprez,  a  pharmacien  of  the 
French  marine,  was  sent  by  his  Government  to  Guada- 


Many  circumstances  conspire  to  prevent  the 
whole  90  per  cent,  of  juice  being  extracted.  Of 
these  the  want  in  general  of  sufficient  motive 
power  to  works  mills  of  which  the  cylinders  ap¬ 
proximate  beyond  certain  limits  is  the  most  ob¬ 
vious  ;  and  without  the  process  of  washing  the 
crushed  canes  with  hot  water,  which  is  clearly 
impossible  in  practice,  the  whole  of  the  juice 
(however  perfect  the  machinery)  could  in  no 
case  be  extracted. 

Strangely  enough,  many  West  Indian  pro¬ 
prietors  have  objected  to  employ  the  greatest 
amount  of  pressure  obtainable  from  existing 
mills  and  their  motive  powers,  on  the  ground 
that,  if  all  the  sugar  were  extracted  from  the 
canes,  the  resulting  cane  trash  or  megass  would 
not  burn  sufficiently  well  to  effect  evaporation  of 
the  juice  already  expressed  ! 

Without  stopping  to  comment  on  the  folly  of 
growing  sugar  to  be  used  as  fuel,  whilst  coal  can 
be  employed  at  a  comparatively  moderate  rate, 
we  shall  speedily  arrive  at  the  result  that  the 
sugar  thus  purposely  allowed  to  remain  in  the 
cane  is  wholly  lost.  Fermentation  almost  im¬ 
mediately  sets  in,  and  long  before  the  canes  are 
dry  for  fuel  the  sugar  which  their  tissue  contains 
is  altogether  decomposed.  The  series  of  pans 
now  used  for  the  boiling  of  sugar-cane  juice 
being  hung  usually  over  one  fire,  coal  would  not 
serve  for  the  evaporating  agent,  some  flaming 
substance  being  required  to  afford  a  more  ex¬ 
tended  blaze.  All  competent  parties,  however, 
agree  that  this  existing  plan  of  arranging  the 
sugar  plant  is  most  injudicious,  and  cannot  be 
too  speedily  altered  for  a  series  of  pans  each  on 
its  separate  Are. 

The  juice,  as  it  comes  from  the  cane,  is  far 
from  a  solution  of  sugar  and  water,  as  I  have 
already  observed,  being  admixed  not  only  with 
chlorophyll,  mucilage,  vegetable  albumen,  and 
various  other  organic  and  inorganic  impurities, 
but  also  containing  a  mechanical  admixture  of 
fragments  of  cane  trash  and  broken  leaves. 

Cane-juice,  when  recently  expressed,  is  an 
opaque,  frothy  liquid,  of  a  yellowish  or  greenish 
colour.  Its  taste  is  aromatic  and  sweet,  its  smell 
agreeable.  Tested  by  litmus  paper,  it  manifests 
an  acid  reaction. 

The  extremes  of  its  speciflc  gravity  are  1046 
and  1110,  equal  to  1°  to  16»  of  Baume’s  scale,  but 
generally  its  specific  gravity  fluctuates  between 
1070  and  1090,  equal  to  10“  and  13“  of  the  same 
scale.  A  specimen  of  cane-juice  which  I  suc¬ 
ceeded  in  obtaining  from  the  island  of  Barbadoes, 
in  May,  1848,  posssessed  the  speciflc  gravity  of 
1090,  equal  to  12  of  Beaume’s  scale,  and  in¬ 
dicative  of  the  presence  of  22  per  cent,  of 
sugar,  a  quantity  which,  within  a  trifle,  I  suc¬ 
ceeded  in  extracting  from  it.* 

The  juice,  having  been  extracted  by  the  agency 
of  the  mill,  is  now  allowed  to  fall  into  a  large 
reservoir  of  copper  or  iron,  called  the  receiver, 
and  thence  from  time  to  time  is  pumped  or 
otherwise  conveyed  into  another  vessel,  where  it 
is  subjected  to  the  important  operation  termed 
defecation  or  clarification.  This  operation  con¬ 
sists  in  the  employment  of  a  certain  portion  of 
cream  of  lime,  at  a  temperature  of  about  180“  F., 
in  order  to  effect  a  chemical  change,  followed  by 
a  mechanical  separation  of  the  foreign  impuri¬ 
ties,  in  cane-juice. 

Now,  from  what  has  already  been  stated  re- 


upe  for  the  purpose  of  performing'  a  series  of  experiments 
1  sugar-cane  and  cane-juice.  He  found  that  the  amount 
'  juice  extracted  from  100  lbs.  by  various  mills  was  as 
Hows : — 

1.  By  mills  having  hoi'izontal  rollers ;  the 

motive  power  not  stated .  61.2  lbs. 

2.  By  mills  ;  motive  power,  steam .  60.9 

3.  By  mills  ;  motive  powers,  wind  and  steam  59.3 

4.  By  mills  having  vertical  rollers  .  59.2 

5.  By  mills ;  motive  power,  cattle .  58.5 

6.  By  mills  ;  motive  power,  wind  .  56.4 

*  The  reader  may  be  interested  to  learn  the  method  had 
course  to  for  enabling  the  juice  to  be  conveyed  to  Eng- 
nd  unchanged.  The  attempt  had  often  been  made  before, 
it  unsuccessfully.  Being"  aware  of  the  efficacy  of  sul- 
lurous  acid  gas  in  preventing  the  fermentation  of  vege- 
ble  bodies,  it  was  thought  that  cane-juice  fresh  from  the 
ill,  if  impregnated  -with  this  gas,  and  then  put  into  well- 
)rked  jars,  might  probably  arrive  in  Europe  unchanged, 
he  anticipation  was  verified,  and  crude  cane-juice  (lor  tne 
.«*■  Tvrrtc  K-rmicpiif  +n  "RiirnTift  in  an  unfermsutecl  state* 
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lative  to  the  agency  of  lime  on  pure  sugar,  it  is 
evident  that  the  alkaline  earth  should  be  em¬ 
ployed  with  great  care  and  caution.  If  possible, 
the  amount  theoretically  proper  for  effecting  the 
desired  change  in  the  cheraictd  impurities  should 
not  be  exceeded,  or,  if  impossible,  such  excess 
should  be  confined  to  the  narrowest  possible 
limits. 

Unfortunately  the  most  skilful  chemist,  to  say 
nothing  about  colonial  sugar-manufacturers, 
would  feel  the  exact  apportionment  of  lime  to 
the  existing  impurities  to  be  altogether  im¬ 
possible,  and  would  be  only  able  to  keep  within 
the  bounds  of  a  loose  approximation  by  the  most 
diligent  testing  for  any  alkaline  reaction. 

The  way  in  which  the  operation  of  appor¬ 
tioning  the  amount  of  lime,  or  tempering,  as  it 
is  called,  is  this : — In  Iheboiling-house  is  arranged 
a  row  of  wine  or  test  glasses,  each  containing  a 
portion  of  the  juice  to  be  tried.  Into  each  of 
these  glasses  simultaneously  the  boiler,  usually 
a  negro,  pours  a  little  cream  of  lime,  and  agi¬ 
tates  the  mixture.  Immediately  the  lime  and 
the  cane-juice  come  into  contact,  a  yellow  colour, 
more  or  less  pronounced,  sometimes  even  verg¬ 
ing  towards  red,  results.  The  eye  of  the  boiler 
decides  as  to  which  glass  shows  the  best  result, 
and,  that  point  being  determined,  the  operator 
proceeds  to  treat  the  bulk  of  corresponding 
cane-juice  with  a  similar  amount  of  temper  lime. 
A  great  deal  of  mystery  is  associated  by  various 
manufacturers  with  the  mode  in  which  the  lime 
is  to  be  added  to  the  cane-juice.  Although  lime, 
when  skilfully  employed  in  the  sugar  manufac¬ 
ture,  exerts  a  great  purifying  agency,  yet,  even 
under  those,  the  most  favourable,  circumstances, 
its  injurious  action  on  the  sugar  itself  is  well 
known,  and  generally  admitted.  To  diminish 
the  amount  of  this  injurious  agency,  some  colo¬ 
nial  sugar-producers  incorporate  the  temper  lime 
with  a  portion  of  sugar  solution,  and  add  it  to 
the  juice  to  be  defecated  in  this  state.  Others 
are  content  with  merely  incorporating  the  alka¬ 
line  earth  with  water.  In  either  case  it  may  be 
safely  pronounced  that  the  results  are  identical, 
for  the  opinion  is  altogether  invalid  that  a  por¬ 
tion  of  lime  being  already  incorporated  with 
sugar  has  effected  its  maximum  injury,  and  may 
be  thereupon  used  with  impunity.  Lime,  no 
less  than  any  other  agent,  to  be  useful  must 
have  a  potency,  and,  in  proportion  as  such  in¬ 
corporation  might  diminish  that  potency,  so 
would  also  be  diminished  its  purifying  as  well 
as  its  destructive  effect. 

The  juice  in  the  defecator,  having  been  treated 
with  the  predetermined  amount  of  lime,  is 
rapidly  brought  to  the  temperature  of  180°,  or 
sometimes  higher.  The  boiling  point,  however, 
should  not  be  achieved.  The  result  of  this 
heating  is  as  follows  : — The  lime,  by  exercising 
some  powerful  chemical  agency  on  the  vegetable 
albumen  and  its  numerous  organic  associates, 
causes  a  thick  scunr  to  rise  to  the  surface  of  the 
heated  liquid.  This  scum  at  length  cracks  in 
various  parts,  which  is  usually  considered  a  sign 
that  the  heating  has  been  sufficiently  prolonged. 
From  time  to  time  the  scum  as  it  arises  is  re¬ 
moved,  when  the  liquor  underneath  is  seen  to 
have  undergone  a  considerable  change.  Instead 
of  the  greenish-yellow  tint  which  exists  when 
expressed  from  the  cane,  its  colour  is  now 
heightened,  it  is  less  mucous  to  the  feel,  and  it 
has  also  become  altered  in  smell.  The  process 
of  concentration  now  commences,  and,  as  the 
means  of  accomplishing  this  end  vary  in  dif¬ 
ferent  colonies,  and  in  different  plantations  of  the 
same,  it  will  be  necessary  to  offer  such  general 
remarks  as  shall  equally  apply  to  all  cases. 

If  the  operation  called  defecation  had  really 
succeeded  in  effecting  a  total  separation  of  all 
impurities,  the  subsequent  stages  of  the  opera¬ 
tion  would  be  simple  enough.  The  purified 
liquor  might  be  transferred  into  appropriate 
vessels,  and  evaporated  by  some  means  at  the 
lowest  temperature  consistent  with  commercial 
necessities.  Such  perfect  defecation,  however, 
cannot  be  accomplished  by  lime— hence  the 
liquid,  already  partly  purified,  will  still,  on 
boiling,  throw  up  a  large  amount  of  scum,  which 


it  is  imperative  to  remove.  Hence  the  necessity, 
were  there  no  other,  for  a  large  amouirt  of  boil¬ 
ing  surface  from  which  this  scum  may  be  easily 
takerr  off  So  various  are  the  arrangements  of 
boilir^g-pans  in  different  parts  of  the  world,  that 
it  would  be  a  task  iro  less  endless  than  useless 
to  attempt  their  enumeration.  It  will  be  suffi¬ 
cient,  therefore,  to  indicate  that  the  object 
strived  to  be  attained  is  the  same,— namely,  to 
furnish  a  large  extent  of  boiling  room. 

As  the  canes  from  which  the  juice  has  been  ex¬ 
pressed,  cane  trash,  or  megass,  as  itis  called,  is  used 
for  fued  ;  the  necessities  of  the  case  have  obliged 
the  colonial  sugar- boiler  to  bring  his  range  or 
batteries  of  boiling-pans  over  one  long  due  in 
such  a  manner  that  the  hottest  part,  or  common 
current  of  the  dame,  is  situated  under  the  last 
boiling- pan,  called  the  teache,  in  which  the  sugar- 
cane-juice  acquires  its  maximum  of  condensation. 
Thence  the  dame  plays  to  the  under  end  of  the 
series  as  far  as  the  last  pan  or  clarider,  and 
then  ascends  the  chimney.  The  inconve¬ 
niences  attendant  on  this  plan  will  be  evident  on 
consideration ;  indeed  many  colonial  sugar- 
producers  have  so  far  recognised  the  fact  that  an 
alteration  has  been  made  in  the  plant  to  the  ex¬ 
tent  of  using  a  separate  dre  for  the  clarider,  the 
vessel  in  which,  of  all  the  lot,  the  nicest  adjust¬ 
ment  of  temperature  is  required. 

The  process  of  boiling  is  one  of  more  simplicity 
than  worth.  By  each  pan  stands  a  man,  whose 
duty  it  is  to  remove  the  scum  as  it  rises  to  the 
surface,  and  to  ladle  a  ijortion  of  the  boiling 
solution  occasionally  from  one  pan  to  the  next. 

Eventually  the  juice,  already  considerably 
thickened  by  evaporation,  arrives  at  the  dual 
pan,  called  the  teache,  where  it  is  brought,  by 
the  further  application  of  heat,  to  the  required 
degree  of  concentration.  To  ascertain  this 
required  degree  is  a  matter  of  some  little  judg¬ 
ment,  which  can  only  be  acquired  after  much 
careful  observation.  The  operator  from  time  to 
time  drops  a  portion  of  the  boiled  syrup  on  his 
thumb,  and,  approximating  the  thumb  and  fore- 
dnger,  quickly  separates  the  tw'O.  Accordingly  as 
a  string  is  formed,  which  may  present  certain  ap¬ 
pearances,  quite  impossible  to  be  described,  and 
breaks  at  a  certain  length,  the  boiling  is  pro¬ 
nounced  sufficient,  too  much  or  not  enough.  If  suf¬ 
ficient,  the  mass  of  concentrated  syrup  is  rapidly 
ladled  into  shallow  wooden  troughs,  called 
coolers,  where  crystallization  is  permitted  to 
ensue. 


The  reader  is  requested  to  amend  the  follow¬ 
ing  errata  in  the  last  article  on  sugar  by  Dr. 
Scofiern : — P.  15,  line  33  from  bottom,  col.  3, 
for  absorbed  read  colourless  ;  p.  16,  line  27  from 
top,  col.  1,  after  sacchumic  read  acids. 

[  To  he  continued. 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  cn  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XXXIII. 

(lecture  LXI.) 

FATS  AND  FIXED  OILS -(Continued). 

MEDICINAL  USES  OF  FATTY  SUBSTANCES. 

Fats  and  fixed  oils  are  put  to  a  variety  of  uses 
in  medicine  ;  they  are  frequently  used  for  em¬ 
brocations  (olive-oil,  hogslard,  croton-oil),  or 
as  suppositories  (cacao  butter).  In  the  prepara¬ 
tion  of  medicinal  oils  they  serve  as  solvents  and 
vehicles.  They  form,  also,  an  essential  ingre¬ 
dient  of  pomatums  and  cerates.  We  associate 
them  with  various  substances  to  facilitate  their 
administration ;  thus,  for  instance,  we  dissolve 
croton-oil  in  alcohol,  or  mix  it  with  sugar,  or 
make  it  into  pills  ;  we  use  cod-liver  oil  in  form 
of  syrup,  cacao  butter  in  form  of  lozenges  or 
pids,  wax  in  form  of  electuaries,  &c. 

EMULSIONS. 

The  term  emulsion  is  used  to  denote  a  liquid 


of  milky  appearance,  prepared  with  oleaginous- 
seeds  and  water. 

All  emulsive  seeds  contain,  independent  of  the- 
peculiar  principles  present  in  some  of  them,, 
fixed  oil,  a  little  gum,  a  small  proportion  of  sac¬ 
charine  matter  and  of  acid,  vegetable  albumen,, 
and  vegetable  casein,  almost  identical  with  the- 
casein  of  milk.  The  vegetable  albumen  differs- 
from  the  vegetable  casein  in  this,  that  it  coagu-- 
lates  by  heat,  and  is  not  precipitated  by  acetic- 
acid. 

If  we  look  at  the  composition  of  sweet  al¬ 
monds — that  one  of  the  emulsive  seeds  which 
serves  most  frequently  for  the  preparation  of 
emulsions — we  are  forced  to  admit,  with  M. 
Boullay,  that  the  proportion  of  sugar  and  gum. 
contained  in  them  is  too  inconsiderable  to  permit- 
us  to  attribute  to  their  presence  the  division  and 
suspension  of  the  oil ;  and  finding,  on  the  other- 
hand,  abundance  of  vegetable  albumen  and  casein, 
in  the  sweet  almond,  we  may  assume  as  an  un¬ 
questionable  fact  that  the  suspension  of  the  oil  is; 
attributable  to  the  presence  of  these  two  prin¬ 
ciples. 

In  some  highly  mucilaginous  seeds,  linseed  for 
instance,  the  mucilage  contributes,  of  course,, 
vastly  to  effect  the  same  result. 

Oleaginous  seeds  intended  for  emulsion  are,  im 
the  first  place,  freed  from  their  skin.  With  al¬ 
monds  this  is  most  readily  accomplished ;  they 
need  simply  be  kept  a  few  instants  in  boiling- 
water  ;  this  operation  sofiens  and  loosens  the- 
skin,  and  a  gentle  rub  between  the  fingers  suffices, 
to  strip  it  off.  The  blanched  almonds  are  then 
thrown  into  cold  water,  in  order  to  harden  them-, 
again,  and  finally  wiped  and  dried. 

The  removal  of  the  skin  is  absolutely  necessary 
in  the  case  of  almonds,  since  their  skin  contains; 
an  adstringent  principle  which  would  impair  the- 
whiteness,  and  might,  moreover,  spoil  the  fla¬ 
vour  of  the  emulsion. 

The  blanched  and  dried  almonds  are  now- 
pounded  in  a  mortar,  a  little  water  being  addedl 
to  prevent  the  separation  of  the  oil ;  if  it  is  in¬ 
tended  to  prepare  a  sweetened  emulsion,  this  is. 
also  the  time  to  add  the  sugar.  When  the  mass- 
is  thoroughly  reduced  to  a  fine  paste,  the  re¬ 
quisite  proportion  of  water  is  added  and  properly 
mixed  with  it ;  the  emulsion  is  then  finally 
strained  through  a  bolting-cloth. 

Acid  or  alcoholic  liquors  should,  of  course,, 
never  be  added  to  emulsions,  since  they  wouli 
inevitably  coagulate  them. 

An  emulsion  separates  some  time  after  its  pre¬ 
paration.  The  parenchyma  of  the  almonds  rises 
to  the  surface,  together  with  a  portion  of  the  oil. 
At  a  later  period  the  liquid  enters  into  fermenta¬ 
tion  and  turns  acid  from  the  formation  of  lactic? 
acid  ;  the  coagulum  increases  by  the  continued 
separation  of  parenchyma  and  oil,  and  doubt¬ 
lessly  also  by  the  progressive  solidification  of  the 
casc-'ine  which  is  effected  by  the  lactic  acid  pro¬ 
duced  by  the  fermentative  process. 

Egg  yolk,  mixed  with  water,  forms  a  liquid 
perfectly  analogous  to  the  emulsions  of  the 
oleaginous  seeds :  in  this  emulsive  liquid  the 
oil  is  ke23t  in  suspension  by  the  albumen. 

We  prepare  sometimes  spurious  emulsions  by 
mixing  oils,  resins,  and  gum-resins  with  -water, 
with  the  aid  of  a  mucilage  or  the  yolk  of  an  egg. 

Artificial  emulsions  are  frequently  composed 
of  gum,  oil,  and  syrup.  Several  methods  are  re¬ 
sorted  to  for  the  preparation  of  artificial  emul¬ 
sions. 

1.  Prepare  a  mucilage  with  the  gum  and  a 
sufficient  amount  of  water,  and  add  the  oil 
gradually,  stirring  the  liquid  briskly  all  the 
while. 

2.  Mix  the  pounded  gum  and  the  oil  in  the 
mortar,  and  acid  the  liquid  gradually,  with  brisk 
stirring  or  beating. 

3.  Mix  the  powdered  gum  in  the  mortar  al¬ 
ternately  with  the  oil  and  the  sjrup,  and  add 
finally  the  rest  of  the  liquid, 

4.  Beat  ujr  together  in  the  mortar  the  gum, 
oil,  and  syrup. 

These  different  processes  succeed  equally  well, 
provided  the  several  ingredients  be  used  in  pro¬ 
perly-corresponding  proportions.  But  the  first 
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'of  them  answers  best  where  the  quantity  of  oil  is 
•comparatively  more  considerable  than  that  of  the 
•other  ingredients. 

Gum  is  not  the  only  substance  capable  of 
•emulsioning  oils.  As  precedently  stated,  vege¬ 
table  albumen  produces  the  same  effect  in  the 
emulsive  seeds ;  the  albumen  of  the  latter  will 
suffice  even  to  emulsion  a  larger  proportion  of 
the  oil  than  the  seeds  contain.  Emulsion  of  sweet 
almonds,  for  instance,  will  bear  an  addition  of 
oil ;  for  this  purpose,  however,  the  oil  must  be 
added  whilst  the  almonds  are  being  pounded. 

The  white  or  the  yolk  of  eggs  are  preferable 
to  gum  for  the  emulsioning  of  thick  and  viscous 
oils,  such  as  castor-oil,  for  instance.  In  all  other 
cases  the  use  of  gum  is  preferable,  since  emul- 
suons  made  with  egg  yolk  have  a  less  agreeable 
iflavour  and  colour. 

As  regards  solid  fats  (wax,  spermaceti,  &c.), 
their  emulsioning  is  restricted,  of  course,  to 
•comminution  and  mechanical  suspension  in  the 
liquid.  For  this  purpose  the  solid  fat  is  to  be 
'triturated  in  conjunction  with  the  sugar  and  the 
.gum,  and  the  finely-pounded  mass  subsequently 
mixed  with  the  liquid.  Or  the  fat  is  melted  and 
mixed  with  the  mucilage  in  a  heated  mortar,  in 
■which  case  the  emulsion  is  perfect  as  long  as 
it  remains  sufficiently  hot  to  maintain  the  fat  in 
the  fluid  state.  liut  with  the  refrigeration  of 
the  mass  the  fat  recovers  its  natural  solidity,  and 
all  that  we  can  expect  to  accomplish  is  to  pre¬ 
serve  it  in  a  state  of  extreme  division.  The  ad¬ 
dition  of  a  certain  quantity  of  liquid  oil  will,  of 
course,  facilitate  the  ojieration,  tending  as  it  does 
to  soften  the  solid  fat.  For  the  same  reason  it 
may  be  preferable  to  use  egg  yolk  instead  of 
gum  in  cases  where  the  proportion  of  the  solid 
fat  is  not  too  considerable. 

Section  I. 

OILS,  FATS,  AND  SUBSTANCES  AVHICH 

OWE  THEIR  PROPERITES  TO  THE 

FATTY  PRINCIPLES  WHICH  THEY 

CONTAIN. 

Commerce  supplies  the  apothecary  with  the 
following  oils  and  fats  : — 

OLIVE-OIL. 

This  is  extracted  from  the  fruits  of  the  olive- 
tree  (Olea  europiea)  ;  it  is  greenish  yellow,  and 
has  a  sweet  and  agreeable  taste,  and  a  feeble 
but  peculiar  odour.  Its  density  is  0.92  at  77 
Fahrenheit.  At  35  or  36  Fahrenheit  it  com- 
menees  to  deposit  a  solid  matter,  wliich,  aecord- 
ing  to  Pelouze  and  Boudet,  consists  of  a  com¬ 
bination  of  margarine  and  oleine.  For  the  means 
of  testing  the  purity  of  olive-oil  I  refer  to  a  former 
lecture  (on  medicated  oils). 

POPPY-OIL. 

This  is  extracted  from  the  seeds  of  Papaver 
Bomniferum.  It  is  of  a  light  yellow  colour,  and 
has  a  mild  nut-like  taste.  It  is  soluble  in  25 
parts  of  cold,  and  6  parts  of  boiling,  alcohol. 

LlNSEED-OIL. 

This  is  extracted  from  the  seeds  of  Linum 
usitatissimum.  It  is  of  a  light  yellow  colour, 
and  has  a  peculiar  taste  and  smell.  Its  density 
is  0.93  ;  it  congeals  at  —  16.6  Fahrenheit.  It  is 
highly  siccative  ;  once  transformed  into  varnish, 
it  ceases  to  be  soluble  in  alcohol,  ether,  and  the 
oils.  The  siccative  property  of  linseed-oil  may 
be  strengthened  by  boiling  it  with  l-16th  to 
l-20th  part  of  litharge  ;  this  serves  to  remove  the 
albuminous  and  mucilaginous  matters  which 
protect  the  oil  from  the  action  of  the  air. 

NUT-OIL. 

This  is  extracted  from  the  fruits  of  the  walnut- 
tree  (Juglans  regia).  It  is  greenish,  and  has  a 
feeble  odour.  It  thickens  at  5  Fahrenheit,  and 
solidifies  at  —  16.6.  It  is  more  highly  siccative 
than  linseed-oil.  We  use  the  hot  drawn  oil  of 
commerce  in  purgative  clysters. 

MUTTON  SUET. 

This  is  the  fat  accumulated  round  the  kidneys 
and  intestines  of  the  sheep  (Ovis  aries).  Mutton 
suet  is  a  solid  white  substance  of  peculiar  odour. 
It  solidifies  at  98.6  Fahrenheit.  It  contains  75 
per  cent,  by  weight  of  a  stearine  which  solidifies 


at  93. 2  Fahrenheit.  The  peculiar  smell  of  mutton 
suet  is  owing  to  the  presence  of  a  peculiar  prin¬ 
ciple,  hircine,  a  species  of  oleine  which  yields  a 
fatty  and  volatile  acid,  termed  hircic  acid. 

Sweet  almonds  and  cacao  owe  their  properties 
principally  to  the  fatty  matters  which  they  con¬ 
tain.  In  our  medicinal  preparations  we  fre¬ 
quently  associate  with  these  fatty  matters  the 
principles  which  accompany  them  in  the  fruit, 
as  the  albuminous  and  caseous  principles  in  the 
almond,  the  tannin  in  the  cacao  bean. 

In  nutmegs,  laurel-berries,  musk,  castoreum, 
amber,  a  greater  or  smaller  proportion  of 
volatile  oil  is  associated  with  the  fatty  prin¬ 
ciple  ;  the  latter  may,  in  fact,  be  regarded  here  as 
simply  accessory,  yet  its  presence  exercises  a  most 
marked  influence  upon  the  pharmaceutical  treat¬ 
ment  to  which  these  several  substances  (nut¬ 
megs,  &c.)  are  subjected. 

Lastlj'-,  as  regards  the  oils  of  the  Euphorbiaceae 
and  cod-liver  oil,  the  active  principles  intimately 
associated  in  these  oils  with  the  fatty  sub¬ 
stance  impart  to  them  a  remarkable  efficacy. 


BEESWAX. 

The  bee.  Apis  melliflca,  builds  the  cells  of  its 
hive  with  a  peculiar  principle,  called  wax.  On 
melting  these  cells  we  obtain  the  common 
yellow  wa.x,  which  fuses  at  143.6  to  145.4  F. 
The  yellow  wax  is  bleached  and  changed  to 
white  wax,  by  exposing  it  in  thin  layers  to 
moist  air.  White  wax  is  less  fusible  than  yellow 
wax  ;  it  fuses  at  about  149°  F. 

According  to  John’s  analysis  wax  is  a  com¬ 
pound  of  two  different  principles,  denominated 
by  him  cerin  and  myricin.  These  two  prin¬ 
ciples  have  been  studied  since  by  Boudet  and 
Persoz. 

Cerin  forms  at  least  seventy  per  cent,  of  the 
compound.  It  has  about  the  same  properties  as 
the  wax.  It  fuses  at  143.6.  It  dis-^olves  in 
boiling  alcohol,  and  is  readily  soluble  also  in  hot 
essence  of  turpentine.  It  saponifies  with  potass, 
the  process  being  attended  with  formation  of 
margaric  acid,  an  exceedingly  small  quantity  of 
oleic  acid,  and  a  considerable  amount  of  fatty 
non-saponifiable  matter,  cerain,  which  fuses  only 
at  158°  F. 

Myricin  is  a  white,  insipid,  and  inodorous  sub¬ 
stance.  It  fuses  at  about  149®  F.  It  is  very 
sparingly  soluble  in  alcohol  ;  even  boiling  alco¬ 
hol  fails  to  dissolve  it  in  a  notable  proportion.  It 
refuses  to  saponify  with  the  alkalis. 

Wax  constitutes  one  of  the  bases  of  a  certain 
class  of  pharmaceutical  preparations  known  under 
the  denomination  of  cerates  ;  it  enters  also  into 
the  composition  of  a  great  many  ointments  and 
plasters,  and  forms  an  ingredient  of  certain 
medicinal  preparations  used  in  dysentery,  and 
some  diseases  of  the  intestines  attended  with  ex¬ 
coriation. 

EMULSION  OE  WAX. 

Take  of  Gum  arabic. 

Yellow  wax,  of  each  24  grammes. 
Sugar  syrup,  192  grammes. 

Water,  250  grammes. 

Make  a  clear  mucilage  with  the  gum  and  fifty 
grammes  of  boiling  water  in  a  heated  mortar. 
Fuse  the  wax,  and  add  the  fused  mass  to  the 
mucilage ;  stir  the  mixture  well,  and  add,  finally, 
the  sugar-syrup  and  the  rest  of  the  water, 
taking  care  to  keep  stirring  all  the  while. 

ELECTUARY  OF  WAX. 

Take  of  Yellow  wax. 

Gum  arabic. 

Boiling  water. 

Raspberry-syrup,  of  each  equal  parts. 

Make  a  mucilage  with  the  gum  and  the  boiling 
water  in  a  heated  mortar ;  add  the  melted  wax, 
and  finally  the  syrup. 

CEROMEL. 

Take  of  Honeys  2  parts. 

Wax,  1  part. 

Melt  over  a  gentle  fire,  and  mix. 

Recommended  by  Dr.  Aiiken  for  the  dressing 
of  sanious  ulcers,  wliich  it  is  desired  to  dry  up. 


PROPOLIS. 

We  call  propolis  the  substance  which  the  bees 
use  to  stop  up  the  chinks  in  their  hives. 

M.  Vauquelin  found  in  this  substance 
Resin, 

Wax, 

Debris  of  vegetables  and  insects, 

Gallic  acid. 

Benzoic  acid. 

Propolis  intended  for  medicinal  purposes  re¬ 
quires  a  preliminary  purification.  For  this  pur¬ 
pose  it  is  melted  in  conjunction  with  double  its 
own  weight  of  water,  and  the  melted  liquid  sub¬ 
sequently  strained  with  pressure.  When  the 
propolis  has  solidified,  it  is  separated  from  the 
water  and  from  the  dregs  that  have  subsided. 

POMATUM  OP  PROPOLIS. 

Take  of  Purified  propolis,  1  part. 

Olive  oil,  I5  part. 

Liquefy  at  a  gentle  heat. 

The  pomatum  is  used  for  hemorrhoids,  and 
also  to  dress  old  ulcers. 
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RESEARCHES  ON  MADDER-ROOT. 

By  Dr.  II.  DEBUS. 

Schunck  and  Schiele  have  respectively  lately 
given  to  the  world  the  results  of  their  inquiries 
on  this  subject.  The  author  of  the  following 
paper  began  a  scries  of  experiments,  under  the 
direction  of  Professor  Bunsen,  at  Marburg,  in 
1846.  His  conclusions  differ  in  some  respects  from 
those  of  the  above-named  writers.  The  material 
operated  upon  was  Zealand  madder  of  the  best 
quality.  The  roots  were  placed  four  times  suc¬ 
cessively  in  boiling  water  of  from  fifteen  to 
twenty  times  their  weight  until  exhausted.  The 
e.xtracts  were  filtered  through  flannel.  The 
liquids  latest  obtained  were  very  faintly  coloured. 
By  boiling  the  liquids  some  time  with  hydrated 
oxide  of  lead  in  excess,  one  portion  of  the  oxide 
is  dissolved,  while  another,  combining  with  the 
colouring  principle,  forms  insoluble  compounds 
of  a  reddish-brown  tint.  The  liquid,  meanwhile, 
has  a  pure  yellow  colour,  and  is  not  now  preci¬ 
pitated  by  the  salts  of  the  heavy  metallic  oxides. 
The  precipitated  lead,  after  careful  washing,  is 
decomposed  by  heating  with  dilute  sulphuric 
acid,  by  which  the  pigments  combined  with  the 
oxide  of  lead  are  separated,  and,  in  virtue  of  their 
very  sparing  solubility  in  water,  they  are  easily 
separable  from  the  acid  by^  washing  with  water. 
The  pigments  are  now  repeatedly  treated  with 
boiling  alcohol  to  exhaustion,  and  the  insoluble 
residue  consists  of  sulphate  of  lead  combined 
with  a  daik  brown  matter.  The  experiments 
here  described  were  conducted  upon  the  sub¬ 
stance  taken  up  by  the  liquid  and  precipitated 
by  calcined  oxide  of  zinc.  In  order  to  obtain 
this  substance  the  alcoholic  solution  must  be 
agitated  with  small  portions  of  oxide  of  zinc 
until  the  red  colour  disappears,  and  the  oxide 
of  zinc  is  removed  by  boiling  the  liquid  for  some 
time,  afier  which  oireration  the  separation  is 
easily  accomplished.  The  zinc  compound  which 
was  obtained  was  washed  with  spirit  and  warmed 
'n  contact  with  weak  sulphuric  acid,  by  which 
the  pigments  are  separated,  and  the  oxide  of 
zinc  then  passes  into  solution.  If  heated  re¬ 
peatedly  with  ether  after  washing  they^  are  dis¬ 
solved,  with  the  exception  of  resinous  substances, 
of  a  browm  colour,  and  insoluble.  The  ethereal 
solution  was  precipitated  with  o.xide  of  zinc,  but 
an  unctuous  slightly-coloured  substance  remains 
suspended  in  the  liquid.  Sulphuric  acid  is 
again  employed  to  decompose  the  compound, 
and  the  pigments  after  washing  are  several 
times  exhausted  with  a  strong  boiling  solution 
of  alum  until  all  deposit  ceases.  From  the 
earlier  solutions  a  reddish-brown  substance  se» 
parates,  rvhich  in  the  later  decoctions  becomes 
yellow.  To  remove  the  alumina  this  coloured 
substance  is  boiled  with  dilute  muriatic  acid, 
and  the  insoluble  matter  is  dissolved  in  boiling 
alcohol,  from  which  it  crystallizes  slow  on 
evaporation.  This  pigment  is  by  successfye  re- 
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crystallization  obtained  in  beautiful  yellow-red 
needles  several  lines  in  length.  The  substance 
thus  produced  possesses  acid  properties  and 
forms  salts :  the  author  calls  it  lizarinic  acid,* 
The  solutions  of  alum  from  which  this  lizarinic 
acid  has  been  obtained  contain  a  dark  red  pig¬ 
ment,  which,  by  the  addition  of  sulphuric  acid, 
may  be  thrown  down,  but  is  not  completely  se¬ 
parated  in  a  shorter  period  than  twenty-four 
hours.  To  get  rid  of  the  alumina  yet  contained 
in  the  precipitate,  it  is  further  exhausted  with 
boiling  dilute  hydrochloric  acid,  washed  with 
water,  and  dissolved  by  the  aid  of  a  moderate 
heat  in  from  150  to  200  times  its  weight  of  al¬ 
cohol,  In  three  or  four  hours  the  pigment  se¬ 
parates  from  the  solution,  and  forms  red  needles 
from  two  to  three  lines  in  length.  This  substance 
the  author  calls  oxylizarinic  acid. 

Lizarinic  acid  dissolves  very  imperfectly  in  the 
boiling  alum  solution,  and  separates  from  it  on 
cooling,  but  oxylizarinic  acid  dissolves  in  it 
speedily  with  a  dark  colour,  and  if  the  proper 
proportion  of  alum  has  been  employed  does  not 
deposit  anything  even  after  long  standing. 
Twenty  pounds  of  madder  gave  from  four  to 
five  grammes  of  the  two  acids.  The  above- 
mentioned  substances  form  the  only  portion  of 
the  matters  precipitated  from  the  alcoholic 
solution  which  are  soluble  in  ether.  The  in¬ 
soluble  residue  consists  of  several  resinous 
bodies  which  the  author  has  not  hitherto  been 
able  to  separate.  When  this  insoluble  residue 
is  boiled  with  alcohol  a  great  portion  of  what 
is  dissolved  separates  in  brown  flakes,  and  a 
farther  separation  may  be  effected  by  removing 
a  part  of  the  alcohol  by  distillation,  and  the 


substance  first  separated  gave — 

Carbon  .  64.89 

Ilydi’ogen  .  5.91 

Oxygen  .  29.20 

The  second  separation  gave — 

Carbon  .  65,32 

Hydrogen  .  6.07 

Oxygen .  28.61 


The  aqueous  extract  of  the  madder-root  was 
disencumbered  of  these  substances  by  continued 
boiling  with  hydrated  oxide  of  lead,  when  a 
yellow  liquid  remained  which  was  evaporated 
to  the  consistence  of  a  syrup  mixed  with  spirit : 
an  abundant  grey  precipitate  was  thrown  down 
containing  oxide  of  lead  in  chemical  combination, 
and  not  soluble  in  water.  Besides  the  pigment, 
which  forms  a  large  proportion  of  the  precipitate, 
the  latter  contained  an  acid  which  throws  down 
acetate  of  lead  and  its  ammoniacal  salt,  and  the 
salts  of  the  alkaline  earth,  but  the  pigment  in 
all  these  cases  is  inseparable,  and  has  not  been 
detached  even  by  digestion  with  animal  charcoal. 
The  alcoholic  liquid  from  which  the  lead  salt 
separated  contains  sugar  and  also  a  ymllow  sub¬ 
stance  which  the  author  could  not  obtain  in  a 
pure  form.  When  a  solution  of  this  yellow 
substance  is  heated  to  the  boiling  point  with 
muriatic  acid  the  liquid  takes  a  green  colour, 
and  a  dark  green  mass  separates  in  flocks  which 
are  insoluble  in  water  and  alcohol,  redden  when 
treated  with  potash,  and  are  again  turned  green 
by  acids.  The  analysis  of  this  fiocculent  mass 
gave — 

Carbon .  63.94  63.67 

Hydrogen .  5.02  4.94 

Oxygen .  31,04  31.39 

This  substance,  it  should  be  observed,  has  not 
been  obtained  in  a  crj^stalline  form,  nor  have 
combinations  been  produced  with  it.  A  large 
amount  of  gypsum  was  detected  in  a  qualitative 
analysis  of  the  aqueous  extract  from  the  root, 
which  crystallized  when  the  extract  was  reduced 
to  a  syrupy  consistence,  giving  sulphate  of  potash, 
phosphate  of  lime,  chloride  of  potassium,  silicic 
acid,  and  alumina. 

Lizarinic  Acid  crystallizes  from  alcohol  in  fine 
crimson  needles,  soluble  in  ether  or  alcohol,  less 
readily  in  water,  but  sooner  in  hot  than  in  cold, 
imperfectly  soluble  in  a  boiling  solution  of  alum, 
from  which  it  deposits  on  cooling.  Strong 
sulphuric  acid  dissolves  this  acid  with  a  very 

*  Identical  in  composition  and  properties  with  the  ali- 
xarine  of  Schunck. 


deep  blood  colour ;  on  the  addition  of  water  the 
pigment  again  separates,  apparently  unchanged. 
The  salts  of  lizarinic  acid  are  red  or  violet,  and, 
excepting  those  of  potash,  soda,  and  ammonia, 
they  are  insoluble  in  water  and  in  alcohol. 
When  exposed  to  heat,  this  acid  melts  and 
sublimes  in  reddish-yellow  needles.  It  is  not 
affected  by  dilute  nitric  acid  or  by  chlorine :  it 
is  dissolved  by  a  mixture  of  chromate  of  potash 
and  sulphuric  acid,  and  a  certain  change  is 
effected  which  the  author  was  unable  for  want 
of  material  to  investigate. 

Combustion  with  chromate  of  lead  gave — 
Carbon ..  68.95  68.98  68.98  30  =  68.70 

Hydrogen  3.79  3.80  3.78  10=  3.81 

Oxygen. .  27.26  27.22  27.20  9  =  27.50 

Lizarinate  of  Lead. — When  a  solution  of  ace¬ 
tate  of  lead  in  alcohol  is  added  to  a  solution  of 
lizarinic  acid  in  alcohol,  which  has  been  ren¬ 
dered  slightly  acid  by  acetic  acid,  care  being 
taken  that  the  former  acid  is  in  excess,  an 
abundant,  beautiful  violet  precipitate  is  formed, 
insoluble  in  water,  and  soluble  in  an  excess  of 
acetic  acid  and  potash.  Lizarinate  of  lead  has 
been  exposed  to  a  temperature  of  320°  without 
alteration.  The  salt  was  dried  for  analysis  at 
248°,  and  gave — 


Carbon .  38.18  38.51  30  =  38.55 

Hydrogen .  1.97  1.98  8=  1.71 

Oxygen .  ..  7  =  11.98 


Oxide  of  lead ... .  47.62  ..  2  =  47.76 

Oxylizarinic  Acid  is  distinguished  from  liza- 
rinie  acid  by  its  facile  solubility  in  an  alum  solu¬ 
tion  ;  in  cold  water  it  dissolves  very  slowly, 
but  readily  in  hot.  Potash,  ammonia,  soda, 
ether,  and  alcohol,  dissolve  it  easily.  Its  salts 
comport  themselves  like  the  lizarinates,  which 
they  closely  resemble  in  external  properties. 
Puming  sulphuric  acid  dissolves  this  acid,  pro¬ 
ducing  no  alteration,  nor  does  reaction  take  place 
upon  the  application  of  heat,  even  so  far  as  the 
expulsion  of  anhydrous  acid,  and,  on  diluting  the 
liquid  with  water,  the  oxylizarinic  acid  is  se¬ 
parated  unaltered  ;  but  when  the  temperature  is 
raised  to  390°  sulphurous  acid  is  given  off,  and 
the  liquid  turns  black.  The  liquid  was  dried  at 
248°,  and  its  analysis  gave — 

Carbon  ..  66.23  66.38  66.59  15  =  66.67 

Hydrogen  3.73  3.87  3.87  5=  3.70 

Oxygen. .  30.04  29.75  29.45  5  =  29.63 

Oxylizarinate  of  Lead. — The  statements  made 
respecting  the  preparation  and  properties  of  the 
lizarinate  of  lead  may  serve  to  qualify  the  oxy¬ 
lizarinate.  Its  analysis  gave — 


Carbon .  37.90  38.02  15  =  37.88 

Hydrogen .  1.72  1.87  4=  1.68 

Oxygen .  ..  4  =  13.48 


Oxide  of  lead  ....  46.62  ..  1  =  46.96 

On  comparing  the  formula  of  lizarinic  acid 
with  that  of  the  oxylizarinic  acid,  we  find  that 
one  atom  of  lizarinic  acid  requires  one  atom  of 
oxygen  to  supply  the  elements  of  oxylizarinic 
acid.  The  author  was  shut  out  from  pursuit  of 
experiments  on  this  point  by  want  of  material. 

A  process  originated  by  Boubiquet  has  lately 
been  much  in  vogue  in  madder-dyeing,  the 
object  being  to  increase  the  amount  of  pigment 
obtainable.  In  this  process  the  madder  is  ma¬ 
cerated  with  concentrated  sulphuric  acid  to  de¬ 
stroy  the  woody  fibre  and  other  parts  in  which 
the  pigment  is  supposed  to  be  retained.  To 
determine  the  correctness  of  this  assumption 
madder  was  repeatedly  exhausted  with  cold,  and 
afterwards  with  hot,  water,  and,  finally,  with 
alcohol,  till  no  more  pigment  was  yielded.  In 
this  manner  the  roots  were  rendered  almost 
colourless,  and  yielded  pectine,  but  no  pigment, 
to  treatment  with  sulphuric  acid,  washing,  and 
boiling  with  water.  The  usefulness  of  the  sul¬ 
phuric  acid  must  be,  it  is  plain,  of  a  different 
kind  from  that  above  given.  The  explanation 
seems  to  be  as  follows  When  madder  is  ex¬ 
hausted  with  cold  water,  and  the  extract  set 
aside  for  twenty-hours,  or  heated  for  some 
hours,  an  abundant  brown  precipitate  falls  down 
and  the  liq:4.id  becomes  slightly  acid :  this  pre¬ 
cipitate  contains  the  pigment  described  above  ; 
it  is  insoluble  in  water  and  in  alcohol,  unless  it 
has  been  heated  to  boiling  with  sulphuric,  hy¬ 


drochloric,  or  acetic  acid.  Of  course  by  treat¬ 
ing  the  substance  with  acids  the  valuable 
pigments  again  are  made  soluble  and  separated. — 
Annalen  der  Chemie  iind  Pharmacie  for  June, 
part  3. 


PABIS  ACADEMY  OF  SCIENCES-Nov.  6. 


Ever  since  Daguerre  promulgated  to  the 
scientific  world  the  method  of  impressing  a 
shadow  on  a  metal  plate  the  philosophers  have 
devoted  much  consideration  to  the  achievement 
of  some  plan  to  paint  those  shadows  with  the 
native  tints  of  the  objects  represented. 

M.  E.  Becquerel  has  at  length,  as  our  readers 
possibly  are  aware,  achieved  the  task  ;  but,  alas  ! 
his  pictures  can  be  only  viewed  in  the  dark — 
exposed  to  sunshine,  direct  or  diffused,  the  co¬ 
lours  vanish,  and  white  and  black  alone  re¬ 
main. 

M.  Becquerel  presented  his  account  of  this 
interesting  discovery  to  the  Paris  Academy  of 
Sciences  in  February  last,  since  which  period 
he  has  made  further  discoveries.  The  subject 
of  M.  Becquerel’s  first  successful  experiment 
was  the  chloride  of  silver,  produced  by  slightly 
acting  on  a  plate  of  polished  silver  by  means 
of  chlorine. 

Similar  results  have  been  obtained  by  M. 
Becquerel  from  sensitive  surfaces,  produced  by 
immersing  a  plate  of  silvered  copper  in  solutions 
of  the  chlorides  of  copper  and  iron,  &c.,  and  the 
hypochlorites  of  soda,  lime,  &c.;  he  has  re¬ 
cently  determined,  however,  that  the  best  re¬ 
sults  are  obtained  by  using  the  voltaic  battery, 
the  metallic  plate  being  placed  at  the  anode  in 
water,  acidulated  with  hydrochloric  acid,  in  such 
a  way  that  an  evolution  of  nascent  chlorine  may 
take  place  on  the  plate’s  surface. 

On  a  surface  thus  prepared  not  only  are  the 
simple  or  prismatic  colours  but  also  the  com¬ 
pound  ones  impressed. 

M.  Becquerel  has  in  vain  attempted  to  ab¬ 
stract  the  chlorine  of  the  subehloride  on 
which  the  colour  is  imprinted  without  destroy¬ 
ing  the  latter.  Hitherto,  however,  without 
success.  Until  this  be  accomplished  the  colour 
cannot  be  permanent,  for  immediately  the  sub¬ 
chloride  is  exposed  to  the  solar  light  decomposi¬ 
tion  ensues,  and  the  colour  disappears. 


REVIEWS. 


DR.  TANNER  ON  POISONS.* 

The  subject  of  poisons  being  a  most  extensive 
one,  it  is  evident  that  the  aspirations  of  an 
author  who  sends  forth  a  brochure  of  some  sixty- 
three  18mo.  pages  must  have  been  circumscribed 
within  very  narrow  limits. 

The  author’s  object,  as  he  states  in  his  preface, 
W'as  merely  to  refresh  the  practitioner’s  memory 
on  a  subject  not  very  frequently  brought  under 
his  notice,  and  to  show  at  a  glance  the  treat¬ 
ment  to  be  adopted  in  each  particular  instance. 

We  doubt  very  much  whether  the  author  has 
not  another  intention  in  petto.  Instead  of 
writing  a  book  for  the  advantage  of  the  practi¬ 
tioner,  we  think  it  probable  that  his  chief  hopes 
of  sale  were  in  another  direction.  At  all 
events  his  little  code  of  memoranda  bears  very 
much  the  aspect  of  one  of  those  waistcoat- 
pocket  manuals  which  serve  as  grinding -books 
for  the  lazy  or  incompetent  amongst  medical 
students. 

Whether  this  were  or  were  not  his  object,  we 
are  sure  that  in  this  direction  will  be  his  main 
chance  of  a  second  edition. 

Chapter  I.,  devoted  as  it  is  to  the  definition 
and  mode  of  action  of  poisons,  might  have  been 
profitably  omitted  from  a  book  which  proposed 
only  to  furnish  memoranda  for  their  prac¬ 
tical  treatment.  The  philosophy  of  toxi¬ 
cology  is  far  too  recondite  a  matter  to  be  dis¬ 
cussed  with  any  profit  save  (to  a  Hall  examinee) 

*  Memoranda  on  Poisons.  By  T.  H.  Tanner,  M.D.,  late 
House  Physician  to  King’s  College  Hospital. 
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in  three  tiny  18mo,  pages.  Chapter  II.,  on  the 
diagnosis  of  poisoning,  is  a  strictly  practical  matter, 
and  might  profitably  have  been  extended  so  as 
to  occupy  the  useless  space  of  the  previous 
chapter.  So  far,  however,  as  it  goes,  we  have  a 
fair  condensation  of  Christison  :  — 

“The  chief  characteristics  of  poisoning  men¬ 
tioned  by  Christison  and  other  authors  are, 
that  the  symptoms  commence  suddenly,  after 
taking  any  substance  or  fluid  into  the  stomach, 
the  individual  being  in  a  state  of  health ;  that 
they  increase  steadily,  and  arc  uniform  in  their 
nature  throughout  their  course;  and  that  they 
prove  rapidly  fatal. 

“  When  poison  is  administered  with  a  criminal 
intent,  it  is,  generally,  in  such  a  dose  as  to  take 
immediate  effect ;  although  this  is  by  no  means 
necessary,  as  there  are  many  substances  which 
accumulate  in  the  system,  and,  when  given  in 
small  and  repeated  quantities,  ultimately  prove 
fatal.  It  must  also  be  remembered  that  there 
are  many  diseases,  as  malignant  cholera,  &c., 
which  commence  suddenly,  and  rapidly  run  to 
a  fatal  termination.  So,  also,  in  organic  disease 
of  the  heart,  which  may  have  remained  latent 
for  some  time,  death  often  occurs,  suddenly, 
from  syncope.  The  diagnosis  of  the  effects  of 
irritant  poisons  is  not  so  difficult  as  it  is  in  the 
case  of  narcotics,  where  the  symptoms  are  very 
similar  to  those  produced  by  apoplexy,  epilepsy, 
and  disease  of  the  brain. 

“  Generally  speaking,  a  person  may  be  sup¬ 
posed  to  be  poisoned  if,  after  taking  food  or 
drink,  he  be  seized  with  violent  pain,  vomiting, 
disorder  of  the  alimentary  canal,  and  convulsive 
movements  ;  or  if  he  be  attacked  under  the  same 
circumstances  with  vertigo,  delirium,  or  great 
drowsiness.  Should  death  ensue,  the  pre¬ 
sumption  will,  of  course,  be  strengthened  by  the 
discovery  oi post-mortem  appearances,  similar  to 
those  known  to  be  produced  by  the  poison  from 
which  the  person  apparently  suffered. 

“  The  post-mortem  appearances,  however, 
except  in  a  few  instances,  are  by  no  means 
to  be  relied  upon,  and  the  two  symptoms,  ex¬ 
cessive  lividity  of  the  body,  and  early  putre¬ 
faction,  formerly  supposed  to  indicate  death 
by  poison,  are  now  known  to  be  as  frequently 
produced  by  natural  disease.  It  may,  however, 
be  generally  remarked,  that  the  appearances 
after  death  which  may  be  produced  by  poisons 
are,  in  one  great  class,  the  signs  of  inflammation 
of  the  alimentary  canal ;  in  another,  the  signs 
of  congestion  of  the  brain ;  and  in  a  third,  a 
combination  of  the  two.” 

Chapter  III.,  which  is  devoted  to  the  chemical 
treatment  of  poisons  in  general,  contains  a  good 
practical  abstract  of  the  philosophy  of  the  sub¬ 
ject.  Judging  from  the  author’s  arrangement  in 
this  portion  of  his  manual,  we  should  pronounce 
his  toxicological  knowledge  to  be  well  mar¬ 
shalled,  and  at  command,  such  that,  had  he 
tried,  might  have  enabled  him  to  send  forth  a 
book  of  larger  pretensions  than  the  one  before 
us: — 

“  In  the  treatment  of  a  case  of  poisoning,  the 
object  of  the  physician  may  be  comprised  under 
three  heads,  namely, — 

“  1st.  To  promote  the  discharge  of  the  poison 
from  the  system ; 

“  2d.  To  counteract  its  operation  by  means  of 
antidotes  ;  and 

“  3d.  To  remedy  the  effects  produced,  and  ob¬ 
viate  the  tendency  to  death. 

“  1st.  To  Pkomote  the  Discharge  of  the 
Poison  from  the  System. 

“  a.  When  taken  into  the  stomach.  This  may 
be  fulfilled  in  two  ways,  either  by  the  stomach- 
pump  or  by  emetics.  The  former  is  one  of  the 
most  certain  means  we  possess  of  emptying  the 
stomach,  and  by  means  of  it  this  viscus  is 
washed  out,  and  the  antidote — if  any  be  known — 
administered.  In  speaking  hereafter,  however, 
of  the  treatment  to  be  adopted  in  each  particular 
instance,  it  will  be  seen  that  there  are  some 
cases  (poisoning  by  the  corrosives)  in  which 
this  instrument  cannot  be  used,  as  it  might  not 
only  cause  laceration  of  the  tissues,  but  even 
perforation  of  the  oesophagus  or  stomach.  It  is 


hardly  necessary  to  mention  that  in  all  cases  a 
certain  tact  is  required  in  its  employment,  the 
tube  having,  on  more  than  one  occasion,  been 
introduced  into  the  trachea.  Supposing,  how¬ 
ever,  that  this  instrument  is  not  at  hand,  or  that 
it  is  an  improper  occasion  for  its  use,  recourse 
must  be  had  to  emetics  (unless  the  poison  itself 
has  produced  sufficient  vomiting),  and  perhaps 
there  is  not  one  which  can  be  generally  used 
with  so  much  advantage  as  the  sulphate  of  zinc 
in  scruple  doses,  for  not  only  is  it  more  rapid  in 
its  action  but  its  effects  are  less  depressing  than 
any  others.  This  last  recommendation  will 
appear  the  more  desirable,  when  we  remember 
that  the  absorption  of  poisons  is  promoted  by  all 
lowering  measures,  and,  consequently,  bleeding, 
the  administration  of  tartarized  antimony,  and 
similar  remedies,  should  be  avoided.  In  poison¬ 
ing  by  opium  and  other  narcotics,  the  sulphate 
of  copper,  in  eight-grain  doses,  will  often  excite 
the  stomach  to  act  when  other  emetics  have 
failed.  In  the  absence  of  these,  mustard  proves 
an  excellent  substitute,  a  teaspoonful  or  two 
being  given  in  warm  water  frequently  repeated. 
Vomiting  should  also  be  excited  by  tickling  the 
fauces. 

“  b.  When  applied  locally.  To  prevent  the  ab¬ 
sorption  of  the  poison  in  these  instances,  a 
ligature  must  be  applied  between  the  trunk  and 
wounded  part,  as  near  the  latter  as  possible  ;  and 
the  deleterious  substance  removed,  by  exhausting 
the  air  over  the  part  by  cupping-glasses,  &c. 

“  2d.  To  Counteract  the  Operation  of 
the  Poison  by  Antidotes. 

“As  no  universal  antidote  is  known,  the  treat¬ 
ment  will,  of  course,  vary  with  the  substance 
taken,  as  will  be  fully  explained  when  speaking  of 
each  particular  poison. 

“An  antidote,  according  to  Orfila,  should 
possess  the  following  properties  : — It  should  be 
taken  in  a  large  dose  without  danger  ;  it  should 
act  upon  the  poison,  whether  liquid  or  solid,  at 
a  temperature  equal  to,  or  below,  that  of  the 
body ;  its  action  should  be  quick ;  it  should  be 
capable  of  combining  with  the  poison,  though 
shielded  by  the  gastric  juice,  mucus,  bile,  or 
other  substances  contained  in  the  stomach ;  and, 
lastly,  it  should  deprive  the  poison  of  its  de¬ 
leterious  properties. 

“Antidotes  operate  by  forming  harmless 
chemical  combinations,  or  by  producing  in¬ 
soluble  combinations,  and  thus  preventing  or 
delaying  absorption.  It  must  be  remembered 
that  they  have  no  effect  upon  the  constitution, 
and  that  their  efficacy  will,  therefore,  depend 
upon  their  being  used  early.” 

The  author,  proceeding  in  the  development 
of  his  subject,  soon  arrives  at  a  period  at  which 
’ne  discusses  the  agency  of  chemical  tests  and  re¬ 
agents.  Now,  our  opinion  on  this  matter  is 
strong,  and,  we  believe,  not  singular.  It  is 
this,  that  if  the  practitioner  of  medicine  have 
not  acquired  in  the  days  of  his  youth  such  an 
amount  of  chemical  knowledge  as  shall  enable 
him  to  perform  a  toxicological  analysis  without 
referring  to  such  meagre  inanities  as,  under 
any  author,  the  disjointed  fragment  of  a  little 
18mo.  volume,  chiefly  devoted  to  other  considera¬ 
tions,  must  be,  he  had  better  delegate  the  task  of 
analysis  to  other  hands  whose  more  specific 
duty  it  is. 

We  are  always  at  a  loss  to  understand  why  it 
is  that  with  some  persons  toxicological  chemistry 
is  thought  to  be  such  an  easy  matter.  To  our 
mind  there  does  not  exist  in  the  whole  chemical 
field  a  problem  more  difficult  of  solution,  nor  re¬ 
quiring  more  ready  acumen  of  research,  than  the 
discovery  of  a  poison,  often  in  minute  quantity, 
admixed  with  complex  organic  matters.  The 
separation  of  these  complex  matters  is  the  main 
difficulty,  whereas  it  is  the  fashion  with  a 
certain  class  of  authors  to  ignore  it  altogether. 

Let  us  consider,  for  instance.  Dr.  Tan¬ 
ner’s  remark  on  tests  for  sulphuric  acid, 
and  ask  ourselves  in  what  respect  they  would 
avail  a  medical  practitioner  suddenly  called 
upon,  possibly  in  the  night,  fresh  from  his 
dreams,  to  treat  a  case  of  poisoning  by  this 
mateiial.  We  say  they  would  avail  him 


nothing.  What  would  they  avail  him  in  a  sub¬ 
sequent  analysis  ?  Less  than  nothing,  we  affirm  ; 
they  would  be  actually  a  negative  quality.  Is 
a  practitioner  well  versed  in  chemistry  to  testify 
for  life  or  for  death  before  a  criminal  jury  on  so 
meagre  an  amount  of  chemical  knowledge  that 
the  remarks  which  follow  shall  be  a  refresher  ? — 

“  Tests. — The  concentrated  acid  is  an  oily- 
looking  liquid,  which  chars  or  corrodes  wood  or 
other  organic  matter  brought  into  contact  w'ith 
it,  and  when  mixed  with  water  gives  out  heat. 
AVhen  diluted,  its  presence  may  be  thus  de¬ 
tected  : — The  liquid  is  known  to  be  acid  by  its 
action  on  litmus  paper  ;  add  to  a  portion  of  it 
a  few  drops  of  nitric  acid,  and  then  a  solution  of 
nitrate  of  barytes, — a  white  precipitate  (sulphate 
of  barytes)  will  fall  if  sulphuric  acid  be  present. 
This  test  is  extremely  delicate,  for  although 
other  acids  yield  a  precipitate  on  the  addition  of 
nitrate  of  barytes,  yet,  as  such  deposits  are  all 
soluble  in  nitric  acid,  the  previous  addition  of 
this  acid  will  prevent  their  formation.” 

Far  better  would  it  have  been  if  the  author, 
writing  professedly  for  the  practitioner,  had  con¬ 
fined  his  remarks  to  such  practical  suggestions 
as  these. 

Being  once  assured  by  testimony  or  other¬ 
wise  that  poison  has  been  taken,  lose  no  time  in 
ascertaining  to  what  class  the  poison  belongs, 
whether  irritant,  acrid,  or  narcotic,  for  which  the 
general  physiognomy  of  the  case,  so  to  speak,  is 
usually  sufficient. 

That  kind  of  acumen  usually  denominated 
common  sense  will  throw  at  this  period  still 
further  light  on  the  subject,  and  afibrd  a  much 
readier  solution  of  the  question — wffiat  the  poison 
is  and  what  is  to  be  given — than  any  strict  ad¬ 
herence  to  chemical  rule. 

We  will  suppose  the  poison  taken  to  be  an 
irritant.  The  symptoms  are  generally  sufficient 
to  assure  one  of  this.  Well,  do  not  immediately 
break  the  chain  of  the  reasoning  process,  nor 
give  any  such  universal  antidotes  as  soap  and 
water,  white  of  eggs,  or  milk.  Carry  on  the 
reasoning  process  a  few  moments  longer — the 
time  will  be  well  employed.  What  are  the  pro¬ 
babilities  between  murder  and  self-destruction  ? 
A  large  portion  of  irritant  poisons  which  possess 
a  pungent  taste  and  irritating  smell  could  not 
have  been  given  unknown  ;  they  belong  to  the 
suicide  or  have  been  taken  suddenly  by  mistake. 
Under  this  head  may  be  enumerated  all  the 
mineral  poisons — a  most  important  division — 
and  also  oxalic  acid  and  bichloride  of  mercury, 
the  former  sometimes  taken  by  mistake  for  Epsom 
salts.  Have  the  symptoms  supervened  on  a 
meal  ?  Yes.  Then  the  mineral  acids  and  oxalic 
acid  are  out  of  the  question  ;  bichloride  of  mer¬ 
cury,  too,  may  be  almost  discarded  ;  and  arsenic 
so  strongly  suspected  that  a  definite  treatment 
should  be  at  once  pursued.  Have  the  symptoms 
supervened  on  a  meal  ?  No.  Self-destruction  is 
suspected.  What  is  the  agent  or,  at  least, 
to  what  practical  division  does  it  belong  ?  But 
stay ;  on  the  mantelpiece  is  a  cup  ;  beside  it  is  a 
phial ;  the  contents  are  all  but  gone  ;  but  the  sides 
are  moist;  the  liquid  tastes  acid  ;  this  is  enough. 
The  practitioner  does  not  stop  to  ascertain 
what  the  acid  may  be ;  it  matters  not,  the 
treatment  being  the  same ;  he  sends  to  the 
kitchen ;  orders  a  copious  paste  of  whiting 
and  milk  to  be  made  instanter ;  meantime  he 
turns  to  his  patient.  The  patient’s  lips  are 
white,  with  dark  specks  ;  his  black  coat  is  co¬ 
loured  red  in  spots ;  he  writhes  in  agony,  but 
he  loses  none  of  his  mental  faculties  (indicative  ot 
some  mineral  acid).  Meantime  the  antidote  ar¬ 
rives,  and  the  patient  is  made  to  drink  of  it  in 
copious  doses.  The  practitioner  may  now  pause 
for  an  instant,  with  the  satisfaction  that  up  to 
the  present  time  no  more  could  have  been  done. 

Such  are  the  practical  indications  alone  which 
should,  in  our  opinion,  be  given  in  a  treatise 
really  intended  to  be  useful  to  the  medical 
attendant  suddenly  called  upon  to  treat  of  poi¬ 
soning.  Doubtless,  in  the  spirit  indicated,  a 
book  the  size  of  Dr.  Tanner’s  might  be  made 
essentiallv  useful  to  the  practitioner  ;  in  its  pre¬ 
sent  form* it  will  be,  we  repeat,  more  adapted  to 
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the  grinding  student;  and,  by  obviating  the  neces¬ 
sity  of  mastering  the  science  of  toxicology  for 
the  purposes  of  a  pass  examination,  may  be  pro¬ 
ductive  of  a  considerable  amount  of  harm. 

Treating  on  the  tests  for  arsenic.  Dr.  Tanner 
proves  that  his  chemistry  is  not  of  the  labora¬ 
tory,  by  committing  a  most  capital  blunder  in 
the  important  matter  of  testing  for  arsenious 
acid : — 

“  The  gaseous  test  (he  writes)  consists  in  passing 
a  stream  of  sulphuretted  hydrogen  gas  through 
the  solution,  previously  acidified  by  some  acid  (as 
the  acetic),  when  a  yellow  precipitate  will  be  pro¬ 
duced.  If  this  precipitate  be  collected  and  dried, 
and  the  reduction  test  applied  (black  flax  being 
used  instead  of  charcoal),  a  ring  of  metallic 
arsenic  will  be  produced.” 

The  author,  in  using  the  expression  ”  b}’’  some 
acid  (as  the  acetic),”  clearly  indicates  that  the 
kind  of  acid  is  by  no  means  an  important  matter, 
whereas  all  practical  chemists  are  well  aware  of 
the  contrary.  Indeed,  the  neutralization — accu¬ 
rate  neutralization — of  all  unknown  acids,  and 
substitution  of  acetic  acid  in  their  place,  is 
amongst  one  of  the  most  essential  procedures 
antecedent  to  the  transmission  of  a  current  of 
gas. 

The  paragraph  on  treatment  of  arsenical 
poisoning  is  verj"^  good : — 

“  Treatment. — The  first  object  must  be  to 
expel  the  poison  from  the  stomach,  for  which 
purpose  the  stomach-pump  may  be  advan¬ 
tageously  employed,  or  emetics  of  sulphate  of 
zinc  or  mustard  administered,  accompanied  with 
albuminous  or  mucilaginous  diluents  to  promote 
vomiting.  Mr.  Taylor  advises  equal  parts  of  oil 
and  lime-water  to  be  given,  the  oil  investing  the 
poison,  and  the  lime  rendering  it  less  soluble. 
Charcoal,  magnesia,  &c.,  when  taken  in  large 
quantities,  may  be  of  service  by  enveloping  the 
arsenic,  and  preventing  its  contact  with  the 
mucous  membrane  of  the  stomach ;  but  oil  or 
milk  will  act  more  efficiently  in  this  manner. 
The  hydrated  sesquioxide  of  iron,  at  one  time 
much  lauded  as  an  antidote  to  arsenic,  has  more 
recently  been  thought  almost  useless  by  Orfila, 
Taylor,  and  other  authorities.  It  would  appear 
from  their  experiments  that  the  cases  reported 
as  successfully  treated  by  this  substance  were 
evidences  of  post  hoc,  therefore  propter  hoc, 
reasoning.  If,  however,  it  is  tried,  it  must  be 
administered  moist,  and  in  large  doses,  as  a 
table-spoonful  frequently  repeated,  after  the 
stomach-pump,  &c.,  has  been  used. 

“  The  subsequent  treatment  must  be  conducted 
on  general  principles,  according  to  the  severity  of 
the  symptoms,  but  the  great  depression  of  the 
vascular  system  must  not  be  overlooked  in  com¬ 
bating  any  inflammatory  action.  Opiates  will 
be  found  of  great  service.” 

Treating  of  the  bichloride  of  mercury,  Dr. 
Tanner  also  states,  properly  enough,  what  is  to 
be  given ;  but  his  rationale  of  the  action  of 
albumen  on  bichloride  of  mercury  is  chemically 
incorrect . — 

“This  must  consist  in  the  removal  of  the 
poison  and  the  administration  of  antidotes. 
Vomiting  is  best  promoted  by  administering 
copious  draughts  of  fluids  containing  the  latter  : 
but,  if  necessary,  an  emetic  may  subsequently 
be  given.  Various  antidotes  have  been  recom¬ 
mended  for  this  poison,  among  which  albumen 
and  gluten  of  wheat  are  the  most  to  be  relied 
upon  :  the  former  acts  by  combining  with  the 
bichloride,  and  partially  converting  it  into 
calomel.  The  whites  and  the  yolk  of  raw  eggs 
should,  therefore,  be  abundantly  given ;  for 
although  one  egg  has  been  thought  sufficient 
to  render  four  grains  of  the  poison  innocuous, 
yet  no  injury  can  result  from  giving  too  many, 
as  they  will  promote  vomiting.  Gluten  has 
been  much  recommended,  and  may  readily  be 
prepared  by  washing  flour  in  a  muslin  bag,  un¬ 
der  a  stream  of  water  :  on  an  emergency,  how¬ 
ever,  it  will  be  best  to  exhibit  the  flour  at  once 
made  into  a  paste  with  water.  Several  other 
antidotes  have  also  been  proposed,  as  iron 
filings,  gold-dust  and  iron  filings  diffused  in 
mucilage,  protochloride  of  tin,  and  hydrated 


protosulphuret  of  iron ;  but,  in  the  present 
state  of  our  knowledge,  it  will  be  advisable  to 
employ  those  substances  only  with  whose 
action  we  are  fully  acquainted.” 

Now,  we  did  imagine  that  every  chemist  in 
these  days  was  aware  of  the  circumstance  that 
Lassaigne  long  ago,  we  believe  in  1837,  proved 
that  bichloride  of  mercury  was  in  reality  not 
converted  into  calomel  by  the  agency  of  albumen, 
but  that  it  formed  with  the  latter  an  insoluble 
combination. 

We  need  not  pursue  our  critique  further.  The 
reader  will  have  gathered  our  general  opinion  of 
the  brochure,  and  the  author  will,  we  trust,  be 
assured  that  we  have  met  him  in  no  unfriendly 
spirit. 
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SATURDAY,  NOVEMBER  25,  1848. 

AN  UNIVERSITY  EOR  THE 
MANUFACTURING  CLASSES. 

A  REPORT  of  the  annual  soiree  of  the  Man¬ 
chester  Athenaeum  will  be  found  in  another 
part  of  our  pages,  accompanied  by  some  passing 
remarks  of  our  own. 

Amongst  the  addresses  which  were  delivered 
before  that  Manchester  audience,  the  poetical 
rhapsody  of  Lord  Mahon  shines  prominently 
forth,  and  almost  eclipses  the  less  florid  effusions 
of  his  worthy  colleagues  for  that  night.  His 
lordship  has  not  a  more  warm  admirer  than 
ourselves  of  his  refined  taste,  his  popular 
tendencies,  his  noble  aspirations;  neither  do  we 
yield  in  any  to  the  measure  of  respect  for  the 
genius  that  so  long  has  been  an  heirloom  of  the 
race  from  which  he  springs. 

None  could  have  better  than  his  lordship 
enlisted  the  sympathies  of  those  whom  he  ad¬ 
dressed —  none  could  have  more  gracefully 
culled  from  the  broad  domains  of  literature  and 
science  the  flowers  that  presented  themselves  to 
his  view.  The  sterner  task  of  delving  for 
hidden  gems,  enveloped  in  the  dark  recesses  of 
the  philosophic  earth — of  penetrating  to  its  ocean 
depths  for  pearls  existing  hut  unseen, — these 
were  duties  that  his  lordship  professed  himself 
incompetent  to  achieve,  and  devolved  them  to 
abler  hands.  His  lordship’s  poetical  rhapsody 
on  science  and  its  attributes  reminds  one  of  a 
phantasmagoric  sketch,  or  dissolving  view — 
beautiful  though  fleeting, — truthful  yet  unreal. 
As  dreams  crowd  upon  a  slumberer,  or  images 
rapidly  jtass  before  a  fevered  brain,  so  did  Lord 
Mahon,  in  his  eloquent  address,  depict  enough 
of  the  scientific  world  in  hazy  beauty  to  clothe 
the  whole  in  poetic  mystery,  hut  to  afford 
a  lucid  view  of  no  one  part.  IVhilst  we  ponder 
over  his  lordship’s  address  and  admire  the 
rounded  beauty  of  his  periods,  and  the  rapid 
flow  of  imagery  with  which  those  periods  are 
marshalled  in,  we  feel  that  something  is  hidden 
— is  lagging  behind.  We  feel  the  want  of  some 
practical  suggestion  by  which  the  aspiring  youths 
of  Manchester  shall  arrive  at  their  literary  and 
scientific  goal. 

Mr.  Bright  soon  followed  in  his  discourse,  and 
perfects  what  his  lordship  had  just  commenced. 
We  shall  not  accuse  the  sturdy  advocate  of 
free  trade  of  having  too  much  poetry  in  his 
soul — indeed,  some  may  be  of  opinion  that  the 
error  is  the  other  way.  Certain,  however,  it  is 
that,  having  stood  up,  and  expatiated  fully  and 


forcibly  on  the  responsibility  of  a  proper  em¬ 
ployment  of  time,  he  practically,  and  in  few 
words,  gave  force  and  body  to  the  aspirations 
which  his  lordship  had  just  evolved. 

That  science  and  literature  were  good  and 
desirable  things  we  had  just  been  told, — how  to 
obtain  them  generally  was  not  so  clear,  until 
Mr.  Bright,  in  commenting  on  the  improprieties 
of  education  for  the  manufacturing  classes,  ad¬ 
vocated  the  establishment  of  an  university  for 
their  interests. 

Now,  this  proposal  of  establishing  an  univer¬ 
sity  for  the  manufacturing  classes  is,  in  our 
opinion,  one  whose  practical  value  must  be  ob¬ 
vious  to  all  thinking  people,  inasmuch  as  at 
the  present  time  our  existing  universities  are 
clearly  incompetent  to  impart  that  kind  of  in¬ 
formation  which  is  mainly  useful  to  the  classes 
whose  interests  are  represented  by  the  Manchester 
Athenaeum. 

The  alterations  which  have  been  effected  in 
the  curriculum  of  study  at  Cambridge  are  good 
so  far  as  they  go;  but  even  now,  that  institution 
is  by  no  means  adapted  to  fill  the  recognised 
void  in  national  education.  Even  were  its  curri¬ 
culum  of  study  most  unexceptionable,  still  its 
locality  alone  would  be  a  serious  impediment  to 
the  imparting  of  education  to  the  manufac¬ 
turing  classes.  Still  more  foreign  to  this  cud 
is  the  University  of  Oxford,  the  classical  exclu¬ 
siveness  of  which  holds  its  pristine  sway  ;  and, 
turning  to  the  University  ot  London,  we  find 
that  it  is  not  an  university  in  the  ordinary  sense 
of  the  term,  but  merely  an  examining  board. 

It  is  more  easy  to  rectify  any  other  abuse 
than  the  abuse  of  prestige.  The  curricula  of 
Oxford  and  Cambridge  might  be  altered  to¬ 
morrow — brought  up  to  suit  the  genius  of  the 
present  age,  and  expurgated  from  all  mediaeval 
inanities — still  their  prestige  would,  in  the  pre¬ 
sent  state  of  society,  for  a  considerable  time 
remain.  Lord  Brougham  has  more  than  once 
correctly  indicated  the  reason  why  a  large  sec¬ 
tion  of  the  commercial  and  other  middle  classes 
send  their  sons  to  Oxford  and  Cambridge — not 
to  buy  in  a  store  of  education  for  after  life,  but 
to  make  aristocratic  acquaintances  and  form 
aristocratic  connections. 

Thanks  to  the  reviving  intellect  of  the  nine¬ 
teenth  century,  this  feeling  is  rapidly  dying 
away.  The  theory  of  useful  education  com- 
inences  to  be  viewed  in  a  true  light  for  itself. 
What,  then,  should  be  the  kind  of  education 
most  profitable  to  the  manufacturing  classes? 
Is  it  a  study  of  the  dead  languages,  or  Aris¬ 
totelian  philosophy,  or  abstract  mathematics  ? 
We  are  now  judging  of  things,  not  for  their 
prestige,  but  for  what  they  are  intrinsically 
worth.  We  say,  then,  that  to  the  manufac¬ 
turing  classes  the  knowledge  of  Greek  and 
Latin  is,  and  long  has  been,  a  mere  badge  of 
clique — a  passport  to  gentility,  conferring  no 
real  power  whatever,  and,  imperfectly  learned 
as  these  languages  usually  are,  productive  of 
no  real  pleasure ;  whilst  a  study  of  the  living 
languages,  of  general  science,  and  of  interna¬ 
tional  policy  would  minister  directly  to  the 
wants  of  this  large,  and  powerful  class. 

Let  us  not  be  misunderstood  we  beg  to  say 
again, — and  taken  lor  utilitarians  of  that  hard 
and  rigid  stamp  who  would  chase  each  vision 
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of  the  unreal  world  from  the  jaded  intellect 
of  man,  and  banish  poetry  from  the  earth, — who 
would  proscribe  the  hallowed  languages  ol 
classic  Greece  and  Rome  for  no  better  reasons 
than  the  ones  that  their  sounds  are  mule,  and 
the  classic  authors  translated.  They  will  be  the 
elegant  study  and  the  solace,  tha  recreation,  of 
many  a  polished  mind  hereafter  as  of  yore. 
But,  if  the  primaiy'  object  of  education  be  to 
supply  essentials  and  not  elegancies,  the  study 
of  the  dead  languages  has  long  ceased  to  be  a 
paramount  object  to  the  manufacturing  classes, 
and  the  same  assuredly  may  be  pronounced  of 
Aristotelian  philosophy  and  the  abstract  mathe¬ 
matics. 


ON  THE  PREVENTION  OF 
POISONING. 

In  reference  to  a  late  accidental  case  of  poison¬ 
ing,  wherein  strycdinine  was  unfortunately  mis¬ 
taken  for  salicine,  a  correspondent  of  the  Times 
suggests  that  all  poisonous  substances,  if  kept 
by  druggists  at  all,  should  at  least  be  preserved 
in  cupboards  apart  Irom  ordinary  and  harmless 
compounds.  The  plan  to  one  unacquainted 
with  medicine  is  simple  and  specious;  but  how 
utterly  in)possible  can  only  be  known  by  con¬ 
sidering  that  a  large  moiety  of  ordinary  medi¬ 
cinal  agents  belong  to  the  proscribed  category, 
and  few  prescriptions  could  be  dispensed  without 
unlocking  the  doors  of  this  cupboard  of  death. 
Even  the  most  accurate  classifier  of  medicinal 
agents  would  fail  to  effect  a  good  practical  dis¬ 
tinction  between  jioisonous  and  non-poisonons 
agents.  One  by  one  each  compound  would  be  con¬ 
sidered  proper  to  be  locked  away  in  the  poison 
cupboard  until  the  materials  of  the  druggist’s 
shop  would  be  arranged  under  two  equal  di¬ 
visions,  and  the  original  object  of  safety  en¬ 
tirely  lost. 

Better,  far  better,  than  any  precaution  of 
mere  arrangement  will  it  be  to  faciliiate  the 
acquirement  of  knowledge  by  the  rising  class  of 
druggists’  assistants.  Whilst  the  world  recog¬ 
nises  the  safety  of  a  careful  physician  pre¬ 
scribing  a  poison,  surely  it  is  not  preposterous  to 
assume  that  a  caretul,  well-educated  druggist 
may  be  trusted  to  dispense  the  same  without 
imposing  on  him  any  such  a  trivial  (were  it 
possible)  restraint  as  the  oft-recurring  locking 
and  unlocking  of  a  cupboard  or  a  box. 
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It  is  not  more  highly  creditable  to  the  refined 
taste  of  the  inhabitants  of  Manchester  than  in¬ 
dicative  of  a  great  social  development  amongst 
the  manufacturing  classes  that  the  Manchester 
Athenajum  gathers  new  power  and  vitality  with 
every  passing  year. 

On  the  evening  of  the  16th  inst.  wms  held  the 
annual  soiree  of  that  institution  in  the  Town- 
hall.  Lord  Viscount  Mahon  in  the  chair. 

The  room  was  crowded  with  a  general  audience, 
and  on  the  platform  were  the  mayor,  Mr. 
Philips  ;  the  late  mayor,  Mr.  Brown,  M.P.  ; 
Mr.  T.  M.  Gibson,  M.P. ;  Mr.  Bright,  M.P.  ; 
Mr.  Crossley;  Mr.  Brotherton,  M.P. 

The  noble  Chairman  proceeded  to  address  the 
assemblage  as  follows  : — Ladies  and  gentlemen, 
appearing  before  you,  as  I  do  this  evening,  alto¬ 
gether  unconnected  w’ith  you  by  residence  or 
representation— a  stranger  personally  to  almost 
every  one  around  me,  and  differing  from  many 
amongst  you  in  views  and  opinions  on  public 
affairs — I  yet  believe  that  these  very  circum¬ 


stances  afford  only  a  clearer  token,  a  more  con¬ 
vincing  proof,  of  that  link  of  brotherhood  which 
should  always  bind  together  those  engaged  in  the 
pursuits  of  arts  and  letters  or  of  science — 
(Cheers;.  When  you  invited  me  to  my  present 
high  position,  and  when  I  accepted  the  honour 
proposed  to  me,  you  felt,  and  I  felt,  that  men 
animated  by  the  same  desire  for  mental  cultiva¬ 
tion  should  not  be  deemed  strangers  to  one  an¬ 
other,  and  that  party  differences  should  be  laid 
aside  for  the  time,  frankly  and  freely,  whenever 
the  question  arises  by  what  means  knowledge 
may  be  best  appreciated  and  most  successfully 
diffused— (Cheers).  I  think  I  may  say  that 
meetings  like  the  present,  besides  their  first  main 
object,  are  also  in  their  collateral  effects  highly 
beneficial.  To  whatever  opinions  or  denomina¬ 
tions  we  belong,  we  are  all,  I  fear,  inclined  to 
judge  too  little  i'avourably  of  each  other.  Surely, 
then,  it  is  no  slight  advantage  of  an  assemblage 
like  this — inviting  to  one  common  field  of  action 
labourers  both  far  and  near  — that  we  shall  de¬ 
part  with  kindlier  feelings,  with  a  belief  in  each 
other’s  rectitude  of  purpose  to  our  different  paths, 
and  with  sentiments  of  increased  personal  friend¬ 
ship  and  good |will— (Cheers).  The  institution 
whose  anniversary  we  are  met  to  celebrate  has 
for  its  object  to  diffuse  as  widely  as  possible  the 
advantages  derived  from  the  s'udy  of  literature 
and  science.  In  both  these  departments  the 
object  is  to  render  the  library  and  the  other 
means  of  information  as  ample  and  as  well 
selected  as  they  can  be.  Now,  first,  as  to 
science,  I  cannot  but  feel  it  almost  super¬ 
fluous  that  I  should  say  a  single  word  to 
recommend  its  study  to  such  a  meeting  as  I 
see  before  me.  Eor,  if  you  look  around  you,  if 
you  see  the  greatness  and  importance  which 
Manchester  has  attained,  and  if  you  consider 
within  how  limited  a  period  that  attainment  has 
been  achieved,  you  cannot,  lam  sure,  forget  that 
this  greatness  and  this  importance  are  mainly 
owing  to  the  discoveries  of  modern  science — 
(Cheers).  Consider  what  rapid  advances  these 
discoveries  in  science  have  enabled  you  to  make. 
Little  more  than  a  century  ago  the  young  Pre¬ 
tender  marched  through  your  town  and  lodged 
at  a  house  standing  not  many  years  since  in 
Market-street.  I  ask  you,  if  it  were  possible  for 
him  to  revisit  these  scenes,  do  you  think  he 
would  recognise  them  again  ?  Do  you  think  he 
would  see  any  resemblance  between  the  not  con¬ 
siderable  country  town,  as  this  then  was,  which 
he  so  easily  marched  through,  and  what  it  has 
now  become — this  immense  capital  of  our  manu¬ 
facturing  enterprise,  this  vast  mart  of  active 
wealth,  this  swarming  hive  of  busy  industry  ? — 
(Cheers.)  What  would  he  have  said  to  those 
lines  of  factories  -which  have  arisen  on  every 
side,  affording  honourable  employment  to  hun¬ 
dreds  of  thousands  of  our  people,  and  the  bene¬ 
ficial  effects  of  whose  produce  have  been  felt  in 
the  remotest  corners  of  the  globe? — (Cheers.) 
When  I  see,  then,  so  much  progress  made,  and 
know  that  this  progress  is  due  to  science — when 
the  discoveries  of  science  form,  in  fact,  the 
chronicles  and  annals  of  your  city — can  I  doubt 
for  a  moment  that  the  study  of  science  requires 
no  words  of  mine  to  call  forth  encouragement 
from  you  — that  you  will  all  be  desirous  to  ex¬ 
plore  the  root  of  your  own  greatness,  the  ground¬ 
work  of  your  own  importance? — (Cheers. j  In 
no  place,  therefore,  do  I  think  that  recommenda¬ 
tions  to  the  study  of  science  can  be  less  required 
than  in  the  city  where  I  have  now  the  honour  of 
addressing  you  — (Cheers).  Nor  let  me  be  told 
that  the  study  of  science  is  too  hard  and  difficult 
for  hours  of  leisure — for  hours  that  must  be 
taken  from  many  other  active  pursuits.  Let  me 
remind  those  ladies  who  have  graced  and 
honoured  us  -with  their  presence  this  evening 
that  one  of  themselves — one  of  the  ladies  of 
England,  Mrs,  Somerville  —  (cheers)— is  not 
more  remarkable  for  the  depth  and  accuracy  of 
her  own  scientific  knowledge  than  for  the  still 
higher  and  rarer  gift  of  making  the  avenues  to 
that  knowledge  clear  and  delightful  to  others — 
(Cheers).  There  is  another  Avriter  of  the  pre¬ 
sent  day — Professor  Nichol,  of  Glasgoav — who 


deserves  the  same  praise,  that,  Avhile  his  own 
scientific  attainments  are  deservedly  held  in  high 
estimation,  he  has  written  popular  works  which 
make  the  first  elements  of  science  easy  of  ac¬ 
quirement  and  within  the  reach  of  all.  I  do  not 
mean,  of  course,  that  in  science,  more  than  in 
any  other  pursuit,  high  skill  and  proficiency  can 
be  attained  without  severe  labour  and  exertion. 

I  am  speaking  only  of  the  first  rudiments,  the 
earliest  stages,  of  science.  Indeed,  my  own  ac¬ 
quirements  would  not  qualify  me  at  all  to  speak 
of  other  than  these  ;  but,  speaking  so  restrictedly 
of  the  mere  elements  of  science,  I  can  assert 
from  my  own  experience  that  their  study  is  not 
incompatible  with  other  pursuits,  and  that  it 
may  be  the  source,  even  when  pursued  no  fur¬ 
ther,  of  high  intellectual  pleasure — (Cheers). 
Wlien  I  alluded  to  science  as  having  peculiar 
claims  to  encouragement  at  Manchester,  I  re¬ 
ferred,  of  course,  to  the  progress  of  mechanics, 
or  more  practical  science.  But  there  are  other 
branches  of  which  it  is  the  boast  and  pride  that 
they  are  confined  to  no  one  age,  to  no  one  clime, 
to  no  one  country,  but  may  receive  pursuit  and 
encouragement  in  all.  The  names  of  Mrs. 
Somerville  and  Professor  Nichol  wffiich  I  have 
ventured  to  mention  naturally  suggest  to  me 
the  science  in  which  they  have  attained  such 
eminence— the  study  of  astronomy.  Now,  even 
the  first  elements  of  astronomy  are  capable  of 
affording  intellectual  pleasure  of  no  ordinary 
kind.  1  remember  that  an  English  statesman  of 
bygone  years  — one  certainly  not  to  be  approved 
for  many  parts  of  his  public  life,  and  still  less 
to  be  esteemed  or  excused  for  what  he  termed  his 
philosophical  opinions,  but  still  a  man  of  great 
and  surpassing  genius — I  mean  Lord  Boling- 
broke —  goes  so  far  as  to  enumerate  among  the 
consolations  of  exile  that  there  is  no  spot  on 
earth  Avhere  the  study  of  astronomy  may  not  be 
pursued.  His  words  on  the  subject  are  marked 
by  so  much  eloquence  that  I  am  sure  you  will 
forgive  me  if  I  attempt  to  repeat  them.  Lord 
Bolingbroke  says,  in  his  “  Reflections  on 
Exile,”  “  There  is  no  part  of  the  -world  whence 
we  may  not  admire  those  planets  that  roll  like 
ours  in  different  orbits  round  the^  same  central 
sun — whence  we  may  not  gaze  on  another  object 
still  more  stupendous,  that  array  of  fixed  stars 
hung  up  in  the  vast  space  of  the  universe,  innu¬ 
merable  suns  whose  beams  enlighten  and  cherish 
the  unknown  -w'orlds  which  revolve  around  them ; 
and  while  I  am  wrapt  in  contemplations  such  as 
these,  -while  my  soul  is  thus  borne  up  to  heaven, 
it  imports  me  little  what  ground  I  tread  upon.” 
Such  are  the  w'ords  of  Lord  Bolingbroke.  But, 
in  speaking  of  the  praise  that  belongs  to  the 
study  of  astronomy,  testimonies  much  higher 
as  Avell  as  much  more  ancient  than  this 
might  be  adduced.  There  is,  I  have  always 
thought  it,  a  most  noble  and  striking  thought  of 
Cicero  in  the  first  of  those  unrivalled  essays  on 
philosophy  Avhich  he  wrote  in  his  villa  of  Tus- 
culum,  and  which  thence  derived  their  name, 
Avherein  he  says  that,  in  his  opinion,  the  man 
who  is  able  by  the  force  of  his  intellect  to  cal¬ 
culate  the  movements  of  the  great  celestial 
bodies,  and  to  decide  in  Avhat  orbits  they  are 
about  to  run,  shows  that  his  mind  is  akin  in  its 
immortal  nature  to  that  Almighty  Being  by 
whom  these  celestial  bodies  were  fashioned  and 
formed.  Surely,  that  is  a  striking  thought  from 
a  heathen  Avriter  on  Avhom  the  light  of  revelation 
had  never  shone.  But  we  Avho  know  in  the 
Avords  of  unerring  truth  that  God  created  man 
in  his  OAvn  image,  we  can  to  such  a  thought  as 
this  affix  a  higher  and  a  holier  meaning.  Sure 
I  am,  at  least,  that  in  no  one  pursuit  does  man 
elevate  himself  more  above  his  frail  being  here 
below,  and  manifest  more  clearly  the  immortal 
spark  Avithin  him,  than  in  those  studies  of  astro¬ 
nomy  Avhich  enable  him,  an  atom  as  it  Avere  in 
creation,  living  in  a  Avorld,  after  all,  but  another 
atom  in  creation,  to  calculate  AA’ith  unerring  pre¬ 
cision  the  precise  second  of  time  when  one  of 
these  celestial  bodies  will  appear  to  eclipse  ano¬ 
ther  in  the  sky,  or  tell  the  precise  instant  of  time 
Avhen  one  of  the  great  fixed  stars  shall  appear  to 
shoot  across  the  disc  of  his  telescope — (Cheers), 
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Are  not  those  achievements  of  the  human  mind 
worthy  of  praise,  worthy  of  celebration,  worthy 
of  attainment? — (Cheers.)  Sure  I  am,  too,  that 
no  one  study,  if  properly  pursued,  is  better 
adapted  to  raise  up  our  minds  in  humble  adora¬ 
tion  to  the  Almighty  Being  who  has  made  us 
what  we  are,  and  has  permitted  us,  though  at  an 
infinite  distance,  to  prosecute  with  so  much  ad¬ 
vantage  the  discovery  and  knowledge  of  his 
wonderful  works— (Cheers).  There  are  other 
branches  of  science  which,  unlike  astronomy, 
have  not  flourished  in  many  ages  and  countries, 
but  which,  on  the  contrary,  are  remarkable  for 
the  great  and  rapid  strides  which  they  have 
made  in  our  own  days.  Not,  indeed,  that  as¬ 
tronomy  has  not  made  great  progress  too,  but 
there  are  sciences  which  have,  as  it  were,  started 
into  being  altogether  wdthin  the  memory  of  man. 
Such  a  science  is  geology.  See  what  great 
triumphs  of  geological  discovery  have  been 
achieved,  and  within  how  narrow  a  space  of 
time !  We  cannot,  perhaps,  measure  this  pro¬ 
gress  more  clearly  than  by  marking  the  altered 
feelings  with  which  men  of  education  and 
knowledge  speak  of  geology.  In  the  last 
century  it  was  not  an  unfrequent  topic  of  ridi¬ 
cule  ;  now  we  find  its  discoveries  treated  with 
general  respect  and  esteem.  Sixty  years  ago, 
for  example.  Bishop  Watson,  a  man  of  no  mean 
order  of  mind,  of  no  inconsiderable  intellectual 
attainments,  used  to  say  that  the  geologist  w'ho 
attempted  to  speculate  on  the  internal  formation 
of  the  globe  reminded  him  only  of  the  gnat, 
which,  perched  on  the  shoulder  of  an  elephant, 
would,  by  the  reach  of  its  tiny  puncture,  pre¬ 
sume  to  tell  the  internal  structure  of  the  majestic 
animal  below.  These  were  the  words  of  Bishop 
Watson.  Would  any  man  of  common  education 
or  judgment  use  similar  language  now  ?  Is  there 
any  one  who  would  mention  but  in  terms  of  re¬ 
spect  and  esteem  the  researches  of  such  men,  for 
instance,  as  Dean  Buckland  and  of  Sir  Charles 
Lyell  ?  See,  too,  what  great  and  curious  results 
have  crowned  those  researches.  Take  the  very 
point  of  the  internal  structure  of  the  globe,  on 
which  it  was  thought  that  nothing  beyond  the 
reach  of  actual  observation  could  ever  be  pro¬ 
bably  conjectured.  I  need  not  remind  many 
among  you  how,  when  layers  of  matter,  strata 
as  they  are  called,  decline  into  the  earth  at  a 
certain  angle,  and  then  at  a  vast  interval  of  space 
reappear  at  a  similar  angle,  and  at  exactly  simi¬ 
lar  distances  between  similar  layers,  it  has  been 
found  possible  to  calculate,  with  a  possibility 
approaching  to  certainty,  what  would  be  the 
structure  of  the  globe  miles  and  miles  lower  than 
the  foot  of  the  most  adventurous  miner  ever 
trod  — (Cheers).  Of  course  I  can  glance  only 
briefly  at  such  a  topic  ;  but  if  it  were  developed 
by  those  better  able  by  scientific  attainments  to 
do  it  justice  you  would  see  that  even,  on  that 
ground  on  which  the  deriders  of  geology  meant 
to  rely  it  presented  the  scene  of  one  of  our 
intellectual  triumphs— (Cheers).  In  speaking 
of  geology  I  would  not  disjoin  from  it  that 
science  which,  strictly  speaking,  is  not  identical, 
but  yet  is  seldom  separated  from  it  in  study — I 
mean  that  in  which  Cuvier  attained  such  mas¬ 
tery  and  skill,  the  study  of  the  remains  of  ex¬ 
tinct  races  of  animals  and  the  reconstruction  of 
their  scattered  bones,  so  as  to  aflbrd  by  analogy 
no  small  probability  as  to  their  original  struc¬ 
ture,  their  size,  and  even  their  habits  of  life. 
Surely  this,  again,  is  a  great  tviumph  of  the  hu¬ 
man  mind— (Cheers).  Surely,  then,  even  in  its 
elements,  even  in  its  first  stages,  this  science  is 
well  worthy  your  hours  of  leisure — (Cheei-s).  I 
remember  being  especially  struck  with  one  of 
the  discoveries  of  Cuvier  relating  to  one  of  those 
animals  which,  as  far  as  we  know,  human  eye 
had  never  seen;  and  of  which,  in  this  instance, 
so  far  as  we  know,  no  vestige  of  its  substance, 
no  fragment  of  its  bones,  nor  one  shred  of  its 
skin,  remains.  Well, then, if thisanimalhadnever 
been  seen  or  recorded  in  the  annals  of  man,  if 
no  fragment  of  its  substance  remains,  just  ask 
yourselves,  for  a  moment,  how  was  it  possible  to 
acquire  any  knowledge  respecting  it  ?  Does  not 
this  at  first  sight  appear  an  almost  impossible 


task  ?  Yet  the  difficulty  was  overcome  by 
Cuvier.  And  how?  By  the  footsteps  which 
the  animal  in  its  lifetime  had  imprinted  on  the 
seashore.  Those  footprints  had  become  petrified 
in  the  course  of  years,  and  from  the  examina¬ 
tion  of  them  Cuvier  had  been  able  to  deduce, 
from  the  interval  between  the  footsteps,  a  calcu¬ 
lation  as  to  the  size  of  the  animal,  and,  from  their 
configuration,  acalculation  as  to  the  order  to  which 
it  belonged  by  comparison  with  other  animals  ; 
and  thus,  with  no  other  vestige  remaining  than 
these  petrified  footsteps  on  the  shore,  he  has 
been  able  to  construct,  not  as  a  vague  theory'  or 
guess  unsupported  by  experience,  but  as  the  re¬ 
sult  of  analytical  and  analogical  reasoning,  a 
most  probable  system  as  to  the  size,  structure, 
nay,  even  the  habits  of  this  animal — (Loud 
cheers).  Am  I,  then,  wrong  in  saying  that  the 
science  which  presents  such  results,  w'hich  even 
when  imperfectly  studied  seems  so  surprising, 
is  one  that  may  be  well  recommended  to  you, 
and  in  which  you  cannot  fail  to  find  abundant 
sources  of  delight? — (Cheers.)  From  the  study 
of  science  turn;  for  a  moment,  to  the  study  of 
literature.  I  think  I  may  say  that  literature 
also  will  afford  for  your  hours  of  leisure  objects 
well  worthy  of  attentive  pursuit.  For  instance, 
in  the  field  of  historical  literature  how  many 
subjects  of  interest  present  themselves  to  you. 
Perhaps  in  the  whole  range  of  historical  lite¬ 
rature  there  is  none  more  fraught  with  interest 
and  full  of  instruction,  in  every  Avay  more  wor¬ 
thy  your  attention,  than  the  study  of  that  city 
whence  the  name  of  your  institution  is  derived — 
the  study  of  the  history  of  Athens — (Cheers). 
It  has  been  the  lot  of  few  amongst  us  to  be  able  to 
explore  for  themselves  the  remains  of  that  re¬ 
nowned  city  ;  yet  who  is  there  that  has  cared  or 
thought  for  literature  who  has  neglected  to  ex¬ 
plore  its  story  ?  Who  is  there  that  has  not 
sought  to  familiarize  his  mind  with  its  scenes — 
to  trace  the  remains  of  that  majestic  temple 
which  crowns  the  Acropolis,  and  which  even  in 
its  present  state,  despoiled  as  it  has  been  by  man, 
scathed  as  it  has  been  by  time,  is  yet,  perhaps, 
superior  to  any  other  structure  in  the  zenith  of 
its  splendour  and  fresh  from  the  sculptor’s 
hands  ?  Who  is  there  that  does  not  love  to  trace 
in  description,  and  to  see,  as  it  were,  with  his 
mind’s  eye,  the  prospect  which  presents  itself 
from  the  citadel  and  temple  of  ancient  Athens, 
those  marble  columns  still  standing  around  the 
sunny'  heights  of  Ilymettus,  that  plain  divided 
by'  a  scanty  stream,  and  grey  with  its  scattered 
groves  of  olives,  and  bey'ond  in  the  distance  the 
azure  expanse  of  the  Aegean  Sea? — (Cheers.) 
You  will  remember  how  the  scene  from  that  spot 
has  been  described  by  a  great  poet  of  the  yrresent 
day 

“  As  thus  within  the  walls  of  Pallas’  fane 
I  marked  the  wonders  of  the  land  and  main. 

Alone  and  friendless  on  the  magic  shore, 

Whose  arts  and  arms  but  live  in  poets’  lore, 

Oft  has  the  matchless  dome  1  turn’d  to  view. 

Sacred  to  gods,  but  not  secure  from  man, 

The  past  return’d,  the  present  seem’d  to  cease. 

And  glory  knew  no  clime  beyond  her  Greece.” 

(Cheers.)  And  then  you  will  remember  that  in 
another  passage  on  the  same  subject  Lord  Byron 
adds: — 

“  W’ho  that  beheld  that  sun  upon  thee  set. 

Fair  Athens,  could  thy  evening  face  forget? 

Not  he  whose  lieart  nor  time  nor  distance  frees. 
Spellbound  within  the  clustering  Cyclades.” 

(Cheers.)  It  is  natural  that  this  scene  should 
become  familiar  to  the  minds  of  all  of  us,  for  it 
has  been  the  birthplace  of  some  of  the  noblest 
writings,  of  the  noblest  Avorks  of  art,  of  the 
noblest  speculations  in  philosophy  the  Avorld  has 
yet  seen — (Cheers).  In  branches  of  science  and 
many  other  departments  of  human  knowledge 
we  have  outrun  the  early  Athenians,  but  in  some 
we  have  never  yet  been  able  to  surpass  or  even 
rival  that  great  people,  who,  like  its  own  em¬ 
blem  of  Minerva,  sprang  full-grow'n  and  full- 
armed  into  life — (cheers) — and  at  an  early  period 
of  its  history  produced  works  Avhich  even  the 
ripest  maturity'  of  genius  and  civilization  has 
never  yet  been  able  to  exceed— (Cheers).  Great 
as  are  the  strides  we  have  made  in  other  points, 
the  world  has  yet  to  seek  a  sculptor  greater  than 


Phidias,  an  orator  greater  than  Demosthenes,  a 
philosopher  greater  than  Plato— (Cheers).  And 
allow  me  to  remind  you  that  in  one  respect  the 
study  of  Athenian  history,  Avhich  many  popular 
modern  works  render  delightful  and  easy'  of  at¬ 
tainment,  comes,  I  think,  peculiarly  home  to 
you.  In  ancient  Athens  the  study  of  the  arts 
and  the  acquirements  of  literature  Avere  united 
Avith  and  made  to  flourish  by  the  pursuits  of 
commerce — (loud  cheers)  — for,  while  those  great 
speculations  in  philosophy  were  being  pursued  in 
the  groves  of  the  academy — while  Phidias  was 
raising  the  masterpieces  of  his  art — at  that  very 
time  ships  of  every  clime  then  known  were 
croAvding  the  Avealthy  port  of  the  Pirseus — 
(Cheers).  Thus  it  Avas  that,  amongst  that 
people,  the  pursuits  of  commerce  were  not  only 
joined  with,  but  formed  the  foundation  of,  a 
superstructure  of  art  and  literature,  which  con¬ 
tinues  to  excite  our  admiration  still.  Surely  this 
is  no  uninteresting  study  to  pursue  ;  surely  this 
is  no  unworthy  model  to  follow — (Cheers).  You 
will,  I  am  sure,  continue  to  remember  what  we 
are  taught  by  the  history  of  Athens,  that  the 
wealth  Avhich  has  been  honourably  gained  in  the 
pursuits  of  industry  can,  in  few  ways,  be  more 
gracefully  and  liberally  dispensed  than  by  en¬ 
riching  our  native  city  with  Avorks  of  art,  and 
our  native  tongue  Avith  contributions  of  literature 
or  science — (Loud  cheers).  In  this  respect 
allow  me  to  repeat  my  opinion,  that  Athens  is 
a  model  Avhich  may  be  held  out  Avith  advantage 
to  all,  and  which  every  one  may  at  least  study 
with  the  greatest  interest  and  pleasure.  There 
are  few,  I  imagine,  who  would  doubt  that  studies 
of  this  kind,  when  fully'  pursued,  must  be  a  great 
source  of  improvement  and  of  pleasure ;  but  I 
should  AA’ish  to  convince  you  of  a  fact,  not  less 
certain  though  less  commonly  acknoAA’ledged, 
that  an  acquaintance  with  the  scenes  of  history 
may  advantageously  mingle  with  many'  details 
of  our  common  life,  may  lend  fresh  zest  to  every 
pleasure,  and  enable  those  Avho  possess  it  to  have 
enjoyments  which  others  cannot  know.  Let  me 
take  the  trivial  occurrence  of  a  summer’s  holi¬ 
day  ;  let  me  suppose  the  time  when  many  among 
you,  released  for  a  time  from  your  active  occu¬ 
pations,  are  able  to  enjoy  a  few  days’  excursion, 
and  let  us  see  whether  this  same  knowledge  of 
history  may'  not  add  greatly  to  the  pleasures  y'ou 
may  derive  from  it.  I  Avill  suppose  that  the 
traveller  whom  I  am  representing  might  pass 
rapidly,  with  all  the  speed  which  railway's  now 
supply,  through  the  fens  of  Lancashire,  already 
familiar  to  him,  and  stopjDed  short  when  he 
arrived  at  Penrith  or  Carlisle.  I  suppose  that 
thence  he  might  be  anxious  during  his  leisure  to 
explore  the  lakes  of  Cuniberland  on  the  one  side, 
or  to  range  beyond  the  Cheviots  on  the  other. 
If  he  turn  to  the  left  and  wend  his  way  to  the 
lakes  of  Cumberland,  when  he  ascends  the  last 
hill  above  the  lake  of  Derwentwater,  and  sees 
the  fair  prospect  opened'before  him,  he  will  on 
the  summit  of  the  hill  find  himself  in  the  circle 
of  Druidical  stones.  To  one  Avho  has  not  at¬ 
tained  a  knowledge  of  the  details  respecting  the 
Druids — as  Caesar  and  Tacitus  recorded  them, 
and  many  writers  have  rendered  familiar  in 
modern  times — to  one  who  felt  no  curiosity  in 
such  details,  what  would  the  circle  of  these 
stones  be  ?  lie  would  see  nothing  but  a  number 
of  moss-grown  fragments  of  rock,  to  be  dismissed 
from  his  mind  without  a  thought.  But  Avhat 
pleasure  would  such  a  contemplation  afford  to 
him  who  had  imbued  his  mind,  in  some  measure, 
with  the  strange  traditions  relative  to  the  rude 
faith  of  our  forefathers !  and  how  much  interest 
would  he  feel  among  those  very  stones  by  calling 
to  mind  some  traces  of  their  bloody  rites  or 
fantastic  superstition  ! — (Cheers.)  Can  you 
doubt  for  a  moment  AA’hich  traveller  of  the  two 
Avould  enjoy  the  greater  pleasure? — (Cheers.) 
Or  if,  on  the  other  hand,  instead  of  turning  to 
the  left,  he  on  the  right  travelled  along  the  foot 
of  the  Cheviots,  he  would  at  nearly  every'  step 
encounter  remains  of  the  majestic  Homan  wall, 
which,  to  one  ignorant  of,  or  indifferent  to,  the 
history  of  Home  Avould  seem  so  many  tufts  of 
matted  ivy  or  blocks  of  cemented  brick.  But  he 
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who  knew  something  already,  and  who  wished 
to  know  more,  of  the  traces  of  that  wonderful 
people,  who  fortified  an  island  as  we  would  a 
town,  and  constructed  works  so  remarkable  in 
character  and  magnificence,  would  derive  fresh 
delight  from  every  vestige  of  antiq^uity,  en¬ 
hancing  the  natural  beauties  around,  and  lending 
an  enchantment  to  the  distant  view,  which  he 
that  was  destitute  of  the  previous  information 
would  be  compelled  to  forego — (Cheers).  I 
should  be  anxious  if  I  were  able  to  impress  on 
you  that  literature  is  not  a  mere  holiday  thing, 
to  be  assumed  on  some  special  occasion,  but  that 
it  may  mix  and  blend  itself  with  the  affairs  of 
every- daj''  life,  with  our  hours  of  pleasure,  with  our 
days  of  excursion,  not  only  without  diminishing 
pleasure,  but  Avith  a  considerable  increase  and  en¬ 
hancement  of  it.  Believe  me,  the  pleasures  of 
reading  deserve  most  careful  cultivation.  See, 
as  to  other  pursuits,  pleasures,  and  objects  of 
attainment,  how  much  depends  on  circumstances 
Avithin  the  power  of  those  around  us,  on  the 
flourishing  or  depressed  state  of  an  interest  or 
profession,  on  connections,  on  friends,  on  the 
prevalence  of  one  party  or  another  in  the  state. 
In  the  pleasures,  on  the  other  hand,  how  much 
is  at  all  times  Avithin  your  OAvn  reach— how  little 
you  depend  on  any  one  but  yourselves.  While 
saying  this,  I  do  not  mean,  of  course,  to  forget 
for  a  moment  our  entire  dependence  on  that  Al¬ 
mighty  Being,  Avho  may,  if  He  so  Avill,  strike 
Avith  blindness  the  studious  eye,  or  afflict  with 
incapacity  the  inquiring  and  discerning  mind. 
But,  subject  to  that  Almighty  PoAver,  to  Avhich, 
under  all  circumstances  and  at  all  times,  Ave  are 
subject,  see  hoAv  little  the  man  who  can  rely  on 
the  pleasures  of  reading  is  dependent  on  the  ca¬ 
price  or  Avill  of  his  fellow-man ;  see  how  much 
there  is  within  his  OAvn  power  and  control — how 
reading,  if  his  circumstances  have  not  been 
tliAvarted  by  the  fortuitous  events  to  which  I 
have  referred,  either  assists  to  better  his  con¬ 
dition,  or,  failing  in  that,  to  procure  oblivion 
from  it  Avhen  communing  Avith  the  great  and 
good  of  other  days.  Surely,  then,  all  those  who 
feel — and  Avho  does  not?  —  the  varieties  and 
vicissitudes  of  human  life  ought,  on  that  very  ac¬ 
count,  if  he  be  wise,  to  cultivate  in  himself,  and 
also  to  promote  in  others,  an  enlightened  taste 
for  reading — (Cheers).  Of  the  pleasures  of 

reading  I  Avill  say  this— there  is  no  one  so  high 
who  is  enabled  to  dispense  Avith  them,  and  there 
is  no  one  so  humble  Avho  should  be  compelled  to 
forego  them — (Cheers).  Rely  on  it  that  in  the 
highest  station  hours  of  lassitude  and  Aveari- 
ness  Avill  intrude  unless  they  be  cheered  by 
intellectual  occupation.  Rely  on  it,  also,  that 
there  is  no  doom  so  toilsome,  so  deA'oted  to  the 
cares  of  this  world  and  to  the  necessity  of  pro¬ 
viding  daily  bread,  but  Avill  afford  intervals,  if 
you  Avill  only  seek  them  out,  in  Avhich  pleasures 
may  be  cultivated  and  oblivion  of  your  other 
cares  enjoyed — (Cheers).  Depend  upon  it  these 
are  pleasures  which  he  who  condemns  Avill  find 
himself  a  miserable  loser  in  the  end.  It  is  Avith 
vieAvs  like  these  that  you  have  founded  the  pre¬ 
sent  institution  to  encourage  and  promote  as  far 
as  possible  a  taste  for  intellectual  pleasures.  On 
that  ground  it  deserves  and,  I  am  sure,  will  re 
ceive  support.  I  am  convinced  that,  conducted, 
as  I  trust  it  always  will  continue  to  be,  with 
skill  and  judgment,  the  principle  of  this  insti¬ 
tution  is  so  sound  that  it  must  prevail.  You 
cannot,  indeed,  expect  that  an  institution 
of  this  kind  should  be  equally  flourishing  at 
all  periods  of  the  fluctuating  transactions  of 
business  from  year  to  year ;  but  of  an  institution 
on  the  principle  I  have  described,  and  under  the 
management  Avhich  I  anticipate  to  continue,  I 
Avill  venture  to  predict  that  it  Avill  keep  its 
ground  amidst  your  difficulties,  Avhilst,  on  the 
other  hand,  it  Avill  groAv  Avith  your  growth  and 
prosper  with  your  prosperity— (Cheers).  I  be¬ 
lieve  that  this  institution  contains  Avithin  it  a 
sure  principle  of  vitality,  because  I  believe  it 
contains  Avithin  it  the  principle  of  usefulness — 
(Loud  cheers).  Sow  the  good  seed,  and  rely  on 
it  that  your  harvest,  Avhether  retarded  by  a 
passing  cloud  or  quickened  by  a  genial  sun — 


whether  late  or  early — your  harvest  will  be  plen¬ 
tiful  and  your  reward  secure.  [The  noble  vis¬ 
count  resumed  his  seat  amidst  loud  and  prolonged 
cheering.] 

Mr.  T.  M.  Gibson  next  addressed  the  meeting 
on  the  social  and  moral  advantages  of  education. 
The  tendency  of  the  age  Avas  to  give  the  people 
at  large  more  and  more  influence  over  public 
affairs,  and  it  became  proportionately  more  im¬ 
portant,  by  the  general  diffusion  of  knowledge, 
by  the  development  of  intellect  and  moral  train¬ 
ing,  to  fit  them  for  the  exercise  of  those  poAvers 
which  undoubtedly  they  Avould  sooner  or  later 
possess.  In  order  to  raise  the  morals  and  improve 
the  taste  of  the  community,  every  man  Avho  de¬ 
sired  the  permanent  welfare  of  his  country  should 
promote  that  and  other  kindred  institutions  — 
(Cheers). 

Mr.  J.  D.  Morell,  Mr.  J.  Bell,  and  Mr.  God¬ 
win  next  addressed  the  assembly.  After  Avhieh 
Mr.  Bright  delivered  a  long  and  eloquent  speech, 
lamenting  the  Avant  of  appreciation  under  Avhich 
they  all  laboured  of  the  value  of  time,  and 
dwelling  on  the  advantage  Avhich  such  institu¬ 
tions  as  the  Athenaeum  offered.  The  people 
Avere,  remarked  the  speaker,  more  occupied  with 
amusement  and  frivolity  than  Avith  the  hard 
study  and  laborious  exertion  necessary  to  enable 
them  to  participate  fully  in  the  advantages 
presented  to  them.  He  did  not  undervalue 
what  Avas  called  light  reading,  or  magazine  lite¬ 
rature,  much  less  Avould  he  discourage  the  read¬ 
ing  of  neAvspapers,  Avhich  gave  us,  in  fact,  the 
history  of  our  OAA'n  times — and  no  rrran  could 
know  Avhere  he  stood  in  the  world  unless  he 
looked  frequently  into  the  neAvspapers  of  the 
day — but  from  the  age  of  fifteen  to  tAventy-five 
young  men  should  chiefly  devote  themselves  to 
the  careful  study  of  good  books  in  history  and 
biography,  which  they  ought  to  select  with  as 
much  caution  as  they  would  their  associates.  He 
did  not  think  the  middle-class  young  men  of 
Yorkshire  and  Lancashire  were  so  educated  as 
to  fit  them  for  the  active  duties  of  life  ;  therefore 
he  strenuously  advocated  the  establishment  of 
an  university  for  the  education  of  sons  of  com¬ 
mercial  men. 

Mr.  Philips  having  moved  a  vote  of  thanks  to 
Lord  Mahon,  it  Avas  seconded  by  Mr.  Crossley. 

Mr.  Brotherton,  in  supporting  the  motion,  re¬ 
ferred  to  the  invention  of  the  Stanhope  press  by 
Lord  Mahon’s  grandfather,  and  the  valuable 
assistance  he  had  lent,  toAvards  the  close  of  last 
century,  in  overcoming  the  engineering  difficul¬ 
ties  of  the  BridgeAvater  Canal. 

Lord  Malion  having  briefly  returned  thanks, 
three  cheers  were  given  for  “  Lady  Mahon  ami 
the  Ladies,”  and  shortly  after  dancing  com¬ 
menced,  and  Avas  continued  till  a  late  hour. 


CAOUTCHOUC.  -  ITS  NATURAL 
HISTORY  ;  ITS  PHYSICAL  AND 
CHEMICAL  PROPERTIES. 


About  the  beginning  of  the  eighteenth  cen¬ 
tury,  a  substance  called  caoutchouc  was  brought 
as  a  curiosity  from  America.  It  was  soft,  won¬ 
derfully  elastic,  and  very  combustible.  The 
pieces  of  it  that  came  to  Europe  were  usually  in 
the  shape  of  bottles,  birds,  &c.  This  substance 
is  very  much  used  in  rubbing  out  the  marks 
made  upon  paper  by  a  blacklead  peircil  ;  and, 
therefore,  in  this  country  it  is  often  called  indian- 
rubber.  Nothing  was  knoAvn  of  its  production, 
except  that  it  was  obtained  from  a  tree,  till  the 
French  academiciairs  Avent  to  South  America  in 
1735,  to  measure  a  degree  of  the  meridian.  M. 
de  la  Condamine  sent  an  account  of  it  to  the 
French  Academy'  in  the  year  1736.  He  told  them 
that  there  grew  in  t’lK-  province  of  Esmeraldas, 
in  Brazil,  a  tree  called  by  the  natives  Hheve  ; 
that  from  this  tree  there  flowed  a  milky  juice, 
which,  when  inspissated,  was  caoutchouc.  Don 
Pedro  Maldonado,  who  accompanied  the  French 
academicians,  found  the  same  tree  on  the  banks 
of  the  Maraguon ;  but  he  died  soon  after,  and  his 
papers  were  never  published.  Mr.  Fresnau, 
after  a  very  laborious  search,  discovered  the 


same  tree  in  Cayenne.  His  account  of  it  was 
read  to  the  French  Academy'  in  1751. 

It  is  now  known  that  there  are  at  least  two  trees 
in  South  America  from  which  caoutchouc  maybe 
obtained  ;  the  haevea  caoutchouc,  and  the  jatro- 
pha  elastica  ;  and  it  is  exceedingly  probable  that 
it  is  extracted  also  from  other  species  of  hmvea 
and  jatropha.  Several  trees  likeAvise  which 
groAV  in  the  East  Indies  yield  caoutchouc  ;  the 
principal  of  these  are,  the  ficus  indica,  the  arto- 
carpus  integrifolia,  and  the  urceola  elastica ;  a 
plant  discovered  by  Mr.  Howison,  and  first  de¬ 
scribed  and  named  by  Dr.  Roxburgh.  Dr.  Ben¬ 
jamin  Smith  Barton  is  said  to  have  obtained  it 
trom  the  juice  of  the  smilax  caduca,  which  grows 
abundantly  in  the  neighbourhood  of  Philadelphia. 
Mr.  Woodcock  found  it  in  the  milky  juice  of  the 
asclepias  vincetoxicum.  It  is  said  also  to  be  fur¬ 
nished  by  the  eastilleja  elastica,  cecropia  peltata, 
hippomene  biglandulosa,  and  ficus  religiosa. 
Even  the  papaver  and  lactuca  are  said  to  yield 
it.  Probably  more  than  one  species  of  caout¬ 
chouc  exists  ;  but  this  has  not  yet  been  estab¬ 
lished  by  experiment.  Great  quantities  of  it 
are  now  imported  into  this  country  both  from 
South  America  and  the  East  Indies,  being  em¬ 
ployed  in  the  manufacture  of  Mr.  Macintosh’s 
Avaterproof  cloth. 

When  any  of  these  plants  is  punctured,  there 
exudes  from  it  a  milky  juice,  which,  when  ex¬ 
posed  to  the  air,  gradually  lets  fall  a  concrete 
substance,  AA’hich  is  caoutchouc. 

Caoutchouc  was  no  sooner  known  than  it  drew 
the  attention  of  philosophers.  Its  singular  pro¬ 
perties  promised  that  it  Avould  be  exceedingly 
useful  in  the  arts,  provided  any  method  could  be 
fallen  upon  to  mould  it  into  the  various  instru¬ 
ments  for  Avhich  it  seemed  particularly  adapted. 
Messrs,  de  la  Condamine  and  Fresnau  had  men¬ 
tioned  some  of  its  properties ;  but  Macquer  Avas  the 
first  person  Avho  undertook  to  examine  it  with 
attention.  His  experiments  Avere  published  in 
the  “Memoirs  of  the  Freirch  Academy”  for  the 
year  1768.  They  threvv  a  good  deal  of  light  on 
the  subject ;  but  Macquer  fell  into  some  mistakes, 
Avhich  Avere  pointed  out  by  Mr.  Berniard,  Avho 
published  an  admirable  paper  on  caoutchouc  in 
the  seventeenth  volume  of  the  “  Journal  de 
Physique.”  To  this  paper  we  are  indebted  for 
the  greater  number  of  facts  at  present  knoAvn 
respecting  caoutchouc.  Mr.  Grossart  and  Mr. 
Fourcroy  have  likeAvise  added  bonsiderably  to 
our  knowledge  of  this  singular  substance  ;  both 
of  their  treatises  have  been  published  in  the 
eleventh  volume  of  the  “Annales  de  Chimie.” 
The  latest  set  of  experiments  on  it  Avas  made  by 
Mr.  Faraday,  and  we  are  indebted  to  Dr.  Dalton 
for  an  analysis  of  the  volatile  oil  into  Avhich  it  is 
converted  by  distillation. 

Caoutchouc  is  not  altered  by  exposure  to  the 
air  ;  it  is  perfectly  insoluble  in  Avater ;  but  if 
boiled  for  some  time  its  edges  become  somewhat 
transparent,  owing  undoubtedly  to  the  water 
carrying  off  the  soot ;  and  so  soft  that  when  two 
of  them  are  pressed  and  kept  together  for  some 
time  they  adhere  as  closely  as  if  they  formed 
one  piece.  By  this  contrivance  pieces  of  caout¬ 
chouc  may  be  soldered  together,  and  thus  made 
to  assume  whatever  shape  we  please. 

When  caoutchouc  has  once  become  solid,  it 
cannot  be  dissolved  in  Avater,  alcohol,  acids,  or 
alkalis.  By  long  boiling  in  Avater  it  softens  and 
SAvells  up,  and  while  in  that  state  it  is  acted  on 
Avith  greater  facility  by  different  menstrua,  but 
when  exposed  to  the  air  it  soon  resumes  its 
former  state.  By  this  treatment  the  black 
South  American  caoutchouc  becomes  translucent 
on  the  edges,  obviously  by  the  removal  of  the 
soot. 

Caoutchouc  is  soluble  in  ether.  This  property 
was  first  pointed  out  by  Macquer.  Berniard,  on 
the  contrary,  found  that  caoutchouc  Avas  scarcely 
soluble  at  all  in  sulphuric  ether,  which  was  the 
ether  used  by  Macquer,  and  that  even  nitric  ether 
was  but  an  imperfect  solvent.  I  he  difference  in 
the  results  of  these  tAvo  chemists  Avas  very  singular ; 
both  AA'ere  remarkable  for  their  accuracy,  and 
both  Avere  too  Avell  acquainted  Avith  the  subject 
to  be  easily  misled.  The  matter  was  first  cleared 
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up  by  Mr.  Cavallo.  He  found  that  ether,  when 
newly  prepared,  seldom  or  never  dissolved  caout¬ 
chouc  completely ;  hut  if  the  precaution  was  taken 
to  wash  the  ether  previously  in  water,  it  afterwards 
dissolved  caoutchouc  with  facility.  Mr.  Grossart 
tried  this  experiment,  and  found  it  accurate.  It  is 
evident  from  this  that  these  chemists  had  employed 
ether  in  different  states.  The  washing  of  ether  has 
two  effects.  It  deprives  it  of  a  little  alcohol  with 
which  it  is  often  impregnated,  and  it  adds  to  it 
about  one  tenth  of  w'ater,  which  remains  com¬ 
bined  with  it.  Alcohol  precipitates  the  caout¬ 
chouc  from  this  solution. 

When  the  ether  is  evaporated,  the  caoutchouc 
is  obtained  unaltered.  Caoutchouc,  therefore, 
dissolved  in  ether,  may  be  employed  to  make 
instruments  of  different  kinds,  just  as  the  milky 
juice  of  the  htevea ;  but  this  method  would  be  a 
great  deal  too  expensive  for  common  use. 

Caoutchouc  is  soluble  in  volatile  oils;  but,  in 
general,  when  these  oils  are  evaporated,  it  re¬ 
mains  somewhat  glutinous,  and,  therefore,  is 
scarcely  proper  for  those  uses  to  which,  before 
its  solution,  it  was  so  admirably  adapted.  Coal 
naphtha  was  found  by  Mr.  Macintosh  capable  of 
dissolving  caoutchouc  by  the  assistance  of  a  long- 
continued  heat.  It  is  this  solution,  spread  in 
numerous  coats  between  two  folds  of  cloth,  that 
renders  the  cloth  water-tight.  The  quantity  of 
naphtha  required  for  this  solutionis  now  so  great 
that  enough  of  it  cannot  be  procured  for  the  pur¬ 
pose,  notwithstanding  the  numerous  coal-gas 
works  scattered  over  Great  Britain.  Great 
quantities  of  oil  of  turpentine  are  also  employed  ; 
for  it  has  been  long  known  that  oil  of  turpentine 
and  coal  naphtha  are  almost  identical  in  their 
properties. 

Caoutchouc  dissolves  both  in  the  fixed  and 
volatile  oils  ;  but  when  the  solutions  are  dried 
the  caoutchouc  remains  in  an  adhesive  state  and 
destitute  of  elasticity.  According  to  Achard  it 
is  not  soluble  in  oils  of  lavender,  cloves,  cinna¬ 
mon,  nor  linseed,  nor  in  Dippel’s  animal  oil. 
But  this  statement  is  not  likely  to  be  correct. 
Lampadius  found  that  when  put  into  four  times 
its  weight  of  bisulphuret  of  carbon  it  becomes 
soft.  If  in  this  state  we  put  it  into  sixteen  parts 
of  new  bisulphuret  of  carbon,  and  stir  the  whole 
frequently,  w’e  obtain  in  a  few  days  a  milky 
liquor,  which  leaves  the  caoutchouc,  when  eva¬ 
porated,  in  its  original  elastic  state. 

The  acids  act  but  feebly  upon  caoutchouc. 
Sulphuric  acid,  even  after  a  very  long  digestion, 
only  chars  it  superficially.  The  proportion  of 
charcoal  obtained  in  Mr.  Hatchett’s  experiments 
was  only  twelve  per  cent.,  and  he  could  observe 
no  traces  of  artificial  tannin.  But  when  heat  is 
applied  the  caoutchouc  is  completely  decomposed. 
When  treated  with  nitric  acid  there  came  over 
azotic  gas,  carbonic  acid  gas,  prussic  acid  gas ; 
and  oxalic  acid  is  said  to  be  formed.  Muriatic 
acid  does  not  affect  it.  The  other  acids  have  not 
been  tried. 

When  heated  to  a  temperature  of  about  248° 
it  melts,  and,  on  cooling,  remains  in  a  semifluid 
adhesive  state,  somewhat  like  tar,  or  rather  tur¬ 
pentine.  In  this  state,  in  close  vessels,  it  re¬ 
mains  unaltered  for  years,  but  when  spread  in 
thin  layers,  and  exposed  to  the  air,  it  gradually, 
but  verys  lowly,  acquires  hardness.  After  fusion 
it  still  continues  insoluble  in  alcohol  of  0.815,  or 
nearly  so.  It  is  equally  little  soluble  in  the 
caustic  alkalis. 

When  caoutchouc  is  heated  sufficiently  in  the 
open  air  it  smokes,  giving  out  an  odour  which  is 
not  disagreeable  ;  it  then  catches  fire  and  burns 
with  a  strong  yellow  flame,  giving  out  much 
smoke.  It  was  ascertained  some  years  ago,  by 
Messrs.  Beale  and  Enderby,  of  London,  that 
when  caoutchouc  is  distilled  in  close  vessels  it 
furnishes  83g  per  cent,  of  volatile  oil.  There 
passes  off  at  the  same  time  a  quantity  of  com¬ 
bustible  gas,  but  neither  carbonic  acid,  water, 
nor  ammonia.  This  seems  to  show  that  caout¬ 
chouc  contains  neither  oxygen  nor  azote. 

The  oil  has  at  first  a  dark  colour,  but  when 
repeatedly  rectified  it  becomes  limpid  and  colour¬ 
less,  and  has  a  specific  gravity  of  only  0.640.  It 
begins  to  boil  at  95°,  but  ditring  the  boiling  it 


rises  as  high  as  149°.  It  is  obvious  from  this 
that  it  is  not  homogeneous.  Its  boiling  point, 
as  determined  by  Dr.  Dalton,  is  108°.  And  the 
elasticity  of  the  vapour  is  nearly  the  same  as  that 
of  ether  at  the  same  temperature.  It  evaporates 
rapidly,  and  the  evaporation  is  attended  with  the 
evolution  of  a  good  deal  of  cold.  Dr.  Dalton 
found  that  its  vapour  was  not  absorbed  by  water. 
Of  course  air  or  oxygen  gas  impregnated  with  it 
over  water  acquired  a  certain  augmentation  of 
bulk  according  to  the  temperature,  which  aug¬ 
mentation  of  bulk  was  permanent. — Abridged  from 
Thomson’s  Chemistry  of  Vegetable  Organic  Bodies. 
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Cases  Already  Reported. 


Cases. 
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In  London  and  vicinity  . . 

388 

208 

95 

85 

In  the  Provinces . 

76 

43 

10 

21 

In  Scotland  . 

752 

368 

115 

269 

^  Total . 

1215 

610 

220 

375 

Reported  this  21st  of  Nov., 
1848. 

In  London  and  vicinity — 
viz., 

Whitechapel . 

3 

1 

Lambeth  Workhouse . . 

1 

1 

— 

— 

Ivennington  . 

1 

1 

— 

— 

Newington  . 

1 

1 

— 

— 

Barkingside,  Essex. .  . . 

1 

1 

- - 

Chelsea . 

1 

— 

— 

— 

In  the  Provinces— A'iz., 

Blyth . 

2 

4 

— 

— 

In  Scotland — A’iz., 

Edinburgh  . 

11 

2 

6 

— 

Leith . 

5 

2 

1 

— 

GlasgoAV  . 

4 

4 

— 

— 

Total  new  cases  . . 

30 

16 

8 

— 

General  Board  of  Health,  Nov.  21. 


THE  BILLS  OF  MORTALITY. 

The  number  of  deaths  according  to  the  return 
of  the  Registrar-General  for  last  week  amounts  to 
1,188,  being  34  above  the  weekly  average  of  the 
five  years  ending  1847.  Of  these  386  are  from 
zymotic  diseases,  being  116  above  the  average; 
from  tubercular  diseases,  155,  being  29  below  the 
average;  diseases  of  the  brain,  &c.,  123,  being 
4  below  the  average  ;  diseases  of  the  heart  and 
bloodvessels,  30,  being 8  below  the  average;  dis¬ 
eases  of  the  lungs  and  other  organs  of  respiration, 
185,  being  37  below  the  average  ;  diseases  of  the 
stomach,  liver,  and  other  organs  of  digestion,  73, 
being  9  above  the  average ;  from  smallpox,  28, 
being  9  above  the  average  ;  measles,  19,  being 
25  below  the  average;  scarlatina,  119,  being  72 
above  the  average ;  whooping-cough,  26,  being 
8  below  the  average  ;  diarrhoea,  26,  being  5  above 
the  average ;  dysentery,  7,  being  2  above  the 
average  ;  from  cholera,  54,  being  53  above  the 
average  ;  typhus,  70,  being  20  above  the  average ; 
consumption,  110,  being  24  below  the  average. 
The  number  of  births  during  the  week  was 
1,291. 

The  deaths  from  cholera  since  October  14  have 
been: — In  the  west  districts,  18;  north,  12; 
central,  5 ;  east,  34  ;  south,  221  ;  in  all,  290.  It 
will  be  observed  that  of  the  290  deaths  from 
cholera  not  fewer  than  221  have  occurred  on  the 
south  side  of  the  Thames.  The  following  is  a 
detailed  statement  of  the  deaths  from  cholera. 
Three  are  cases  in  which  inquests  were  held ;  the 
remainder  arc  nearly  all  certified  by  medical  at¬ 
tendants  : — 

St.  James,  Westminster  ;  Berwick-street. — 
At  39,  Berwick-street,  wife  of  a  designer  of  mili¬ 


tary  coats,  27  (post-mortem'),  “cholera  induced 
by  intemperate  habits  ;  doubtful  whether  Asiatic 
cholera  ;  found  dead  in  bed.’’ — Inquest. 

St.  Pangeas  ;  Somers-town.— Daughter  of  a 
waterman,  4,  “  English  cholera  (6  days).’’ 

Hackney  ;  Stamford-hilL— M.  60,  “  Asiatic 
cholera  (21  hours).’’ 

Shoreditch  ;  St.  Leonard’s. — At  7,  Cook’s- 
walk.  White  Bear  gardens,  Kingsland-road,  wife 
of  a  labourer,  40,  “  Asiatic  cholera  (48  hours).’’ 
Mr.  Yarrow,  the  registrar,  states  that  “  The  de¬ 
ceased  resided  in  a  very  damp  and  unhealthy 
situation,  with  a  drain  of  dirty  Avater  in  front, 
and  an  open  sewer  in  the  rear.  Several  pigsties 
are  erected  against  the  back  doors  of  the  cottages, 
and  indeed  the  whole  place  presents  an  accumu¬ 
lation  of  filth.  The  deceased,  whose  husband 
was  employed  in  the  parish  stoneyard,  lived  in 
extreme  poverty,  and  scarcely^  ever  tasted  animal 
food.  The  death  occurred  on  the  16th  inst.,  and 
since  that  time  a  child  has  been  attacked  with 
diarrhoea.’’  The  Rev.  William  Denton,  curate  of 
the  parish,  makes  the  following  communication  :  — 
“  Cook’s-walk  consists  of  a  row  of  tenements, 
low,  small,  and  excessively  damp.  I  do  not  re¬ 
member  a  time  when  typhus,  scarlet  fever,  or 
smallpox  was  not  in  some  one  or  another  of  the 
five  or  six  houses  which  comprise  the  row.  So 
far  as  I  can  ascertain,  the  case  to  which  I  now 
call  your  attention  is  the  only  one  of  death  from 
Asiatic  cholera  that  has  occurred  in  the  district 
of  the  parish  church  of  St.  Leonard’s.” 

Bethnal- green  ;  'Ihe  Green. — M.  2,  “  Asiatic 
cholera  (4  days)  ;”  M.  5,  “  Asiatic  cholera  (4 
days)  ;”  F.  45,  “  cholera  (28  hours)  ;”  F.  29, 
“  Asiatic  cholera  (9  days).” 

Whitechapel;  Mile-end  New-town. — At  3, 
Pelham-street,  M.  3,  “  debility ; — malignant 

cholera  (about  30  hours).” 

St.  Geoege's-in-the-East  ;  St.  Paul. — F.  36, 
“  cliarrhcEa  (3  days)  ;  spasmodic  cholera  (10 
hours).” 

Stepney;  Ratcliff. — F.  37,  “Asiatic  cholera 
(2  days).” 

Poplar;  Bow. — M.  30,  “Natural  death, 
sudden,  from  cholera ;”  inquest.  [This  person 
was  a  tobaccd^'pipemaker,  and  resided  in  Fre- 
derick-street,  Bromley,  w'here  some  of  the 
houses  are  in  a  state  of  excessive  filth  from  the 
want  of  necessary  arrangements.  The  street  is 
chiefly  occupied  by  Irish,  and  is  the  receptacle 
for  all  the  waste  vegetable  and  animal  substances 
of  about  100  houses.  Each  house  has  four  rooms, 
and  in  most  cases  a  family  in  each  room.]  F.  45, 
“  cholera  (13  hours)  ;”  F.  43,  “  cholera  (48 
hours)  ;”  F.  36,  “  cholera  (16  hours).”  (These 
women  were  inmates  of  Grove-hall  Lunatic 
Asylum,  Bow.) 

St.  Saviour;  Christchurch. — At  19,  Bear- 
lane,  wife  of  a  labourer,  29,  “  cholera  (7  days)  ; 
typhus  (4  days).” 

St.  Olave  ;  St.  Olave  and  St.  Thomas. — At  4, 
Tattle-court,  on  Nov.  11,  daughter  of  a  labourer, 
10,  “Asiatic  cholera  (2  days)  ;  typhus  (7 
days)  ;”  at  43,  Tooley-street,  Nov.  13,  surgeon, 
40,  “  spasmodic  cholera  (5  days).”  St.  John. — 
M.  7,  “  Asiatic  cholera  (60  hours.)” 

Bermondsey  ;  Leather-market. — M.  36,  “  cho¬ 
lera  (8  hours);”  F.  6,  “cholera  (48  hours) 

F.  16,  “  Asiatic  cholera.”  St.  Mary  Magdalen. 
— M.  5,  “cholera;”  M.  1,  “cholera;”  F.  7, 
“  cholera.” 

St.  George’s,  Southwark  ;  Kent-road. — At 
122,  Kent-street,  son  of  a  labourer,  6,  “  cholera 
(12  hours) ;”  at  1,  Board’s-buildings,  daughter 
of  a  labourer,  5,  “cholera  at  8,  Pleasant-piace, 
wife  of  a  messenger,  31,  “  cholera  (2  days)  ;” 
F.  18  months,  “choleric  diarrhoea  (2  hours);” 
M.  3,  “  Asiatic  cholera  (3  days).”  London-road. 
— M.  50,  “  Asiatic  cholera ;”  F.  36,  “  cholera  (20 
hours).” 

Neavington  ;  St.  Mary. — M.  46,  “  cholera 
(7  hours)  ;”  F.  2,  “  English  cholera  (8  days) 
cerebral  congestion.”  Wahvorth. — F.  35,  “Eng¬ 
lish  cholera  (6  days)  ;  convulsions  ;  3  fits  (12 
hours).”  Mr.  Turner,  the  registrar,  states  that 
“  the  deceased  Avas  stervardess  of  the  Trent  mail 
steamer,  and  had  come  on  a  visit  to  Walworth, 
Avhile  the  ship  lay  at  Southampton.  On  the 
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day  after  her  arrival  she  was  seized  with  violent 
vomitings  and  diarrhoea,  but  without  pain.  She 
was  cleanly  and  temperate  in  her  habits.  The 
house  was  clean,  but  there  is  no  drainage  in  the 
neighbourhood.”  Trinity. — At  9,  Chatham- 
place.  North  Lock’s-fields,  M.  9,  “cholera  (36 
hours).”  The  house  is  situated  on  the  bank  of 
an  open  sewer.  At  1,  Cottage-place,  County 
Terrace-street,  New  Kent-road,  M.  3,  “Asiatic 
cholera  (24  hours).”  This  house,  which  is 
damp  and  badly  drained,  is  situated  in  a  narrow 
passage  three  yards  wide,  with  an  archway  at 
one  end,  where  is  always  a  quantity  of  vegetable 
and  animal  matter  in  a  state  of  decomposition. 
At  the  same  house,  F.  7,  “Asiatic  cholera  (5 
days).” 

Lambeth;  Waterloo  (1st  part). — Daughter  of 
a  combmaker,  11,  “cholera  (15  days),  well  (3 
days),  typhus  (9  days) wife  of  a  combmaker, 
35,  “cholera  (4  days),  miscarriage  on  second 
day-exhaustion ;”  daughter  of  a  combmaker, 
9,  “cholera  (4  days),  diarrhma,  cramps.”  (Mr. 
Hears,  the  registrar,  states  that  “these  three 
cases  occurred  in  a  family  in  Mitre-place, 
Broadwall.  Mr.  Dawson,  the  surgeon,  attri¬ 
butes  the  disease  to  a  foul  atmosphere  arising 
from  bad  drainage ;  two  other  children  have 
been  attacked,  but  are  likely  to  recover.”) 
Waterloo  (2d  part).— At  29,  Jurston-street, 
wife  of  a  sofa-maker,  40,  “  cholera  (11  hours).” 
Lambeth  Church  (1st  part). — M.  3,  “English 
cholera  (14  hours).”  Lambeth  Church  (2d 
part).— At  3,  Charles-place,  Union-street,  son 
of  a  labourer,  15,  “cholera  (7  days),  fever  (3 
davs).” 

Camberwell  ;  Sub-District  Camberwell.— In 
Lunatic  Asylum,  Peckham-house,  M.  20, 
“spasmodic  cholera  (87  hours)  in  the  same 
house,  M.  27,  “spasmodic  cholera  (15  hours) 
in  the  same  house,  F.  servant,  25,  “  spasmodic 
cholera  (23  hours).” 

lloTiiEuiiiTHB ;  Sub-District  Dotherhithe. — 
M.  35,  “cholera  (10  hours);”  F.  9,  “Asiatic 
cholera  (15  hours).” 

Greenavich  ;  Woolwich  Dockyard. — M.  con¬ 
vict,  63,  “Asiatic  cholera  (9  days)”— Inquest ; 

- - Greenwich,  East ;  M.  67,  “English 

cholera  Avith  typhus  (30  hours) ;” - - 

GreenAvich,  West;  in  Dreadnought  Hospital, 
M.  17,  “cholera;”  in  same  ship,  M.  23, 
“cholera,  folloAveil  by  sore  throat  and  diffuse 
cellular  inflammation.” 

Wandsworth;  Clapham. — M.  3,  “diarrhoea 
(12  hours),  cholera  (2  hours).” 


CHEMICAL  PATENTS. 

TATTINSON’s  IMBROVEMENTS  IN  THH  JIANUFACTURE 
OF  SODA.* 

The  operation  for  converting  common  salt  into 
carbonate  of  soda  is  now  so  generally  under¬ 
stood  that  but  few  prefatory  remarks  are  re¬ 
quired  to  the  description  of  Mr.  Pattinson’s 
patent. 

The  salt  (chloride  of  sodium)  having  been  de¬ 
composed  by  the  agency  of  sulphuric  acid,  and 
sulphate  of  soda  having  been  formed,  the  latter 
is  mixed  with  certain  portions  of  coal  and  chalk, 
and  heated  to  incipient  fusion  in  a  furnace  called 
the  ball  furnace.  During  the  Avhole  of  this 
process  of  heating  the  success  of  the  operation 
requires  that  the  partially  fused  mass  be  as¬ 
siduously  stirred.  Hitherto  this  has  been  effected 
by  hand,  a  most  laborious  process. 

Mr.  Pattinson  endeavours  to  find  a  sub.stitute 
in  the  mechanical  aids  of  revolving  knives 
■or  incorporators,  actuated  by  machinery.  But, 
inasmuch  as  the  metallic  agitators  might  be 
fused  by  long  exposure  to  heat,  Mr.  Pattinson 
has  devised  a  plan  for  enabling  water  to  perco¬ 
late  through  the  holloAV  axle  of  the  shaft  and 
arms  to  Avhich  the  incorporators  are  attached. 

The  flow  of  water  through  the  shaft  and  arms 
is  regulated  so  that  it  passes  off  at  a  temperature 

•  William  AVatsou  Pattinson,  of  Felling,  near  Gates¬ 
head,  Durham,  chemical  manufacturer,  for  improvements 
jn  the  manufacture  of  soda.  Patent  dated  Jan.  S7,  1848  ; 
enrolled  July  37,  1818. 


of  about  160°,  Avhich  Avill  effectually  prevent 
injury  to  the  apparatus.  The  arms  are  entirely 
above  the  mass  in  the  furnace,  the  scrapers  only 
being  in  contact  therewith. 

In  conclusion,  the  patentee  remarks  that  al¬ 
though  he  has  given  the  exact  details  of  ma¬ 
chinery  which  he  prefers  to  employ  for  the  pur¬ 
pose  described,  yet  that  he  does  not  confine 
himself  thereto,  so  long  as  machinery  is  caused 
to  act  in  a  similar  manner  on  matters  in  fur¬ 
naces  employed  in  this  branch  of  manufacture  ; 
and  he  slates  his  claim  substantially  to  be,  first, 
the  stirring  of  matters  contained  in  decomposing, 
balling,  carbonating,  and  drying  furnaces  used  in 
the  manufacture  of  soda  by  machinery  erected 
in  such  furnaces. 

Secondly,  cooling  the  machinery  so  used  by 
circulating  water  through  the  interior  of  the 
same. 


PATENTS  RECENTLY  INITIATED. 

James  Anderson,  of  Abbotsford-place,  in  the 
county  of  Glasgow,  N.B.,  starch-manufacturer, 
for  a  certain  improved  mode  of  separating  the 
different  qualities  of  potatoes  and  other  vege¬ 
tables.  Patent  dated  November  11,  1848,  six 
months. 

Alexander  Parkes  and  Henry  Parkes,  of  Bir¬ 
mingham,  for  improvements  in  the  manufacture 
of  metals,  and  alloys  of  metals,  and  in  the 
treatment  of  metallic  matters,  with  A’arious  sub¬ 
stances.  Patent  dated  November  11,  1848,  six 
months. 

John  Browne,  of  Osnaburgh-street,  Middle¬ 
sex,  gentleman,  for  improvements  in  fire-escapes, 
and  in  apparatus  to  facilitate  persons  employed  in 
cleaning  windows.  Patent  dated  November  11, 
1848,  six  months. 

Alexander  Balfour,  of  Dundee,  in  the  king¬ 
dom  of  Scotland,  leather  merchant  and  manu¬ 
facturer,  for  improvements  in  apparatus  for 
cutting  metal  Avashers  and  other  artiedes,  and  in 
the  construction  of  buffers.  Patent  dated  Noal 
11,  1848,  six  months. 

Samuel  Adams,  of  West  Bromwich,  Stafford, 
organist,  for  improvements  in  mills  for  grind¬ 
ing.  Patent  dated  November  16,  1848,  six 
months. 

William  Wilkinson,  of  FarroAV,  near  Gates¬ 
head,  in  the  county  of  Durham,  coke-manufac¬ 
turer,  for  certain  improvements  in  the  construc¬ 
tion  of  coke  ovens,  and  in  the  machinery  or 
apparatus  to  be  connected  therewith.  Patent 
dated  November  16,  1848,  six  months. 


PATENTS  RECENTLY  EXPIRED. 

J.  Walton,  of  York,  cloth  dresser  and  finisher, 
for  certain  improvements  in  the  machinery  used 
for  raising  the  pile  of  woollen  and  other  cloths. 
Patent  dated  November  12,  1834  ;  expired  Nov. 
12,  1848. 

J.  M.  Cramer,  of  Middlesex,  for  an  improved 
steam-engine.  Patent  dated  November  13,  1834  ; 
expired  November  13,  1848, 

L.  W.  Wright,  of  Chelsea,  engineer,  for  cer¬ 
tain  improvements  in  machinery  or  apparatus 
for  making  paper.  Patent  dated  November  15, 
1834  ;  expired  NoA^ember  15,  1848.  (Commu¬ 
nication.) 

C.  de  Bergue,  of  Clapham,  engineer,  for  cer¬ 
tain  improvements  in  machinery  for  spinning  or 
twisting  cotton,  flax,  silk,  and  other  fibrous  sub- 
stance.s.  Patent  dated  November  15,  1834  ; 
expired  November  15,  1848. 

E.  G.  Giles,  of  Middlesex,  gent.,  for  certain 
improvements  in  apparatus  for  engraving  on 
copper  and  certain  other  substances.  Patent 
dated  November  15,  1834;  expired  November  15, 
1848.  (Communication.) 

S.  Gardner,  of  London,  gent.,  for  an  improve¬ 
ment  in  the  art  of  multiplying  certain  drawings 
and  engravings,  or  impressions.  Patent  dated 
November  15,  1834  ;  expired  November  15, 1848. 
(Communication.) 

Ointment  for  Eistula  in  Horses — Take  4  ounces 
of  ointment  of  yellow  resin,  1  ounce  of  oil  of  tur¬ 
pentine,  and  i  ounce  of  verdigris ;  mix,  to 
form  an  ointment. 


TO  OBTAIN  CRYSTALLINE  QUININE 
AND  CINCHONINE  FROM  QUINOI- 
DINE. 

By  F.  RODER. 

Dissolve  one  part  of  commercial  quinoidine  in 
four  parts  of  spirits  of  Avine  of  30°  Beck,  and 
mix  this  Avith  half  a  part  of  chloride  of  tin  in 
two  parts  of  water.  A  dark,  resinlike  mass  is 
hereby  separated,  and  the  remaining  liquor  is 
but  slightly  coloured ;  this  should  be  imme¬ 
diately  filtered  and  thrown  doivn  Avith  ammonia. 
After  Avashiug  and  drying  the  precipitate  the 
alkaloid  is  again  dissolved  in  spirits  of  wine, 
and  the  alcoholic  solution  is  mixed  with  half 
the  former  quantity  of  chloride  of  tin,  and  pre¬ 
cipitated  at  once  Avith  ammonia.  Out  of  this 
precipitate,  after  Avashing  and  drying,  the  alka¬ 
loid  is,  as  in  the  first  instance,  dissolved.  The 
solution  is  quite  colourless,  and,  after  saturation 
Avith  dilute  sulphuric  acid,  yields,  on  evapora¬ 
tion,  crystals  of  sulphate  of  quinine. 

In  the  aminoniacal  liquor  from  Avhich  the 
oxide  of  tin  and  the  quinine  precipitates  Avere 
obtained,  and  in  the  washing,  cinchonine  is  found 
dissolved ;  this  may  be  throAvn  down  with  in¬ 
fusion  of  nutgalls,  as  tannate  of  cinchona,  and 
so  on. 

The  resinous  precipitate  throAvn  down  by  the 
chloride  of  tin  yet  retains  a  certain  amount  of 
quinine,  Avhich  is  to  be  extracted  with  spirits  of 
Avine,  and  Avhich  may  be  again  purified  as  above 
Avith  chloride  of  tin.  The  resinous  substance  has 
the  characterisic  smell  of  chinoidine,  a  bitter 
taste,  and  basic  properties. 

From  100  parts  of  chinoidine  the  author  ob¬ 
tained  by  the  foregoing  method  from  forty  to 
forty-three  parts  of  quinine,  from  nine  to  ten 
per  cent,  of  cinchonine,  and  from  twenty-eight 
to  thirty  per  cent,  of  resin. — Mittheilungeircler 
Schweitzer -AiMtheker-Vereim,  1  Jahr.,  s.  31. 


SULPHATE  OF  SODA  DETERIORATED 
BY  ADMIXTURE  AVITH  SULPHATE 
OF  MANGANESE. 


Manufacturers  of  chloride  of  lime  who  operate 
on  a  large  scale,  and  Avho  obtain  chlorine  from 
chloride  of  sodium  by  means  of  sulphuric  acid 
and  manganese,  employ  the  residuum  of  distil¬ 
lation,  Avhich,  probably,  they  merely  saturate 
with  lime,  in  the  manufacture  of  sulphate  of 
soda,  or  Glauber’s  salts.  It  is  very  probable 
that  a  portion  of  the  neutral  sulphate  of  oxide 
of  manganese  remains  in  solution,  and  may  crys¬ 
tallize  with  the  sulphates  of  soda.  This  source 
of  the  impurity  of  commercial  Glauber’s  salts 
has  not  hitherto  been  noticed.  As  the  sulphate 
of  oxide  of  manganese  has  a  similar  degree  of 
solubility  in  Avater,  and  crystallizes  in  as  consi¬ 
derable  prisms  as  soda,  is  somewhat  reddish,  and 
readily  effloresces,  the  impurity  here  indicated 
may  the  more  easily  be  overlooked.  The  pur¬ 
chaser  of  Glauber’s  salts  should  never  omit  to 
try  the  article  by  dissolving  a  portion  of  the 
same  in  hot  water,  and  testing  with  a  solution  of 
chloride  of  lime,  carbonate  of  soda,  and  hydro- 
sulphuret  of  ammonia,  by  none  of  which,  as  is 
well  known,  is  pure  sulphate  of  soda  either  co¬ 
loured  or  rendered  turbid. — Buchner  s  lleperto- 
rium,  part  1,  vol.  i.,  third  series. 


Dr.  Merck,  jun.,  describes  in  this  number  the 
properties  of  a  noAV  alkaloid,  which  he  believes 
he  has  derived  from  the  milky  juice  of  the  poppy. 
It  Avas  in  the  residuum  of  the  materials  em¬ 
ployed  in  the  preparation  of  morphine  that  he 
discovered  this  alkaloid,  to  Avhich  he  has  given 
the  name  of  papaverin.  It  crystallizes  from  the 
alcoholic  solution  in  a  number  of  white,  lanci- 
form  crystals,  obeying  no  apparent  arrangement; 
from  ether  the  crystals  are  deposited  in  large 
needles.  In  cold  spirit  of  wine  it  is  Avith  diffi¬ 
culty  soluble,  but  more  readily  Avlien  heat  is  ap¬ 
plied.  It  is  also  less  soluble  in  cold  ether  than 
in  warm.  It  is  insoluble  in  water.  The  solu¬ 
tion  scarcely  turns  red  litmus  paper  blue.  AVhen 
concentrated  sulphuric  acid  is  poured  over  the 
crystals  they  become  blue. 
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Papaverin  forms  "with  acids  salts,  for  the 
most  part  insoluble  in  water.  The  muriatic  salt 
gives  with  chloride  of  platinum  a  yellow  precipi¬ 
tate  which  is  insoluble  in  water,  and  in  spirits  of 
wine  is  insoluble. 

The  analysis  of  free  papaverin,  of  the  muriatic 
salts  of  the  same,  and  of  the  platina  double  salts, 
gives  the  following  formulae  : — 

Papaverin — C-i'’,  NO®. 

Muriate  of  papaverin — 04“,  NO®,  CIH. 

Platina  double  salt — C^o,  IP',  NO®,  CIH,  Pt 
CP. 

From  the  above  it  would  appear  that  the  new 
alkaloid  is  a  lower  oxide  of  narcotine  (Cr® 
NO‘4),  just  as  morphine  (C35  H““  NO®)  is,  on 
the  other  hand,  a  higher  oxide  of  codeine  (C35 
NOs). — Ann.  d.  Chem.  u.  Pharm.,  1.  xvi.,  125. 


M.  FORCHHAMMER’S  RESEARCHES  ON 
THE  COMPOSITION  OF  SEA -WATER. 


M.Forchhammer  has  prosecuted  some  valuable 
inquiries  relative  to  the  composition  of  sea  -water. 
In  the  performance  of  his  experiments  he  has 
had  recourse  to  some  ingenious  methods  to  deter¬ 
mine  easily,  and  with  great  precision,  the 
quantity  of  salt  which  it  contained. 

He  first  rendered  acid  by  means  of  nitric 
acid  a  given  volume  of  sea-water,  and  then 
added  a  determinate  volume  of  nitrate  of  silver. 
By  this  method  he-w'as  able  to  appreciate  the 
smallest  variations  in  the  quantity  of  salt  which 
the  sea- water  contained. 

According  to  M.  Forchhammer  the  part  of  the 
ocean  most  rich  in  salt  is  the  Mediterranean  Sea, 
ill  the  vicinity  of  the  Island  of  Malta.  It  con¬ 
tains  37.177  thousandths  of  solid  matter,  in  which 
20.046  thousandths  are  chlorine. 

The  saline  constituents  of  the  -west  portion  of 
the  Atlantic  Ocean  are  subject  to  but  very  little 
variation.  Water,  which  was  examined  in  the 
years  1844-45,  taken  from  latitudes  of  60°,  61°, 
and  62°  north  latitude,  between  the  longitudes 
of  5°  and  23°  west  from  Greenwich,  contained  as 
a  mean  19.45  thousandths  of  chlorine  (minimum 
19.412,  maximum  19.515)  for  every  thousand 
parts  of  solid  matter. 

The  saline  constituents  sensibly  diminish 
towards  the  coasts,  even  those  of  the  smallest 
islands. 

At  Thorshavn,  and  near  the  isles  of  Foeroe,  the 
ocean  contains  but  18.885  parts  per  thousand  of 
chlorine.  The  water  of  the  North  Sea  in  no  part 
contains  19  parts  in  a  thousand  of  chlorine  ; 
between  Bergen  and  the  Orkneys  it  contains 
18.997.  At  the  south  coast  of  Egersund  it  merely 
contains  18.278  ;  in  the  Cattegat  still  less.  In 
the  month  of  August,  1844,  it  only  contained 
11.077  ;  and  during  the  winter  the  sea  near 
Kullen,  in  Scania,  only  contained  6.212  parts  in 
every  thousand. 

Of  all  the  elements  in  sea-water  chlorine  is 
that  which  is  subject  to  the  least  amount  of 
variation.  Sulphuric  acid,  which  can  be  as 
easily  discovered  as  chlorine,  is  found  to  vary 
much  more  than  that  element.  In  the  course  of 
a  series  of  experiments  made  on  the  w'aters  of 
the  Atlantic  Ocean  it  was  found  that  the  sul¬ 
phuric  acid  varied  to  the  extent  of  2.289  to  2.436 
parts  per  thousand.  This  water  contained  be¬ 
tween  0.595  and  0.598  per  thousand  of  lime,  and 
its  magnesia  varied  from  2.116  to  2.209  per  thou¬ 
sand.  The  water  of  the  Mediterranean  contains 
a  little  more  lime  than  the  Atlantic  Ocean,  that 
is  to  say,  as  0.640  to  0.676  ;  but  the  quantity  of 
magnesia  is  not  augmented  in  a  parallel  manner. 
Thus,  near  Gibraltar  the  water  only  contains 
2.133,  at  Malta  2.074,  and  at  Corfu  1.826. 

During  his  analysis  of  sea-water  drawn  from 
great  depths  M.  Forchhammer  arrived  at  the 
conclusion,  unexpected  as  it  was  invariable, 
that,  when  the  bottom  consists  of  argillaceous 
clay,  that  is  to  say,  when  it  consists  of  silicate  of 
alumina  and  carbonate  of  lime,  the  water  be¬ 
comes  more  rich  in  lime  and  more  poor  in  mag¬ 
nesia.  One  part  of  the  carbonate  of  lime  is  re¬ 
placed  by  the  magnesia  of  the  sulphate  of  that 
base  existing  in  the  water,  and  forming  a  double 
silicate  of  magnesia  and  alumina.  When  the 


bottom  is  made  up  of  broken  shells,  of  chalk,  or 
quartose  sand,  the  quantity  of  magnesia  in  the 
water  does  not  change. 

This  circumstance  contributes  to  reinstate  the 
ocean  water  in  the  carbonate  of  lime  which  had 
been  removed  from  it  by  the  shells. 

The  experiments  of  M.  Forchhammer  haA'c  suf¬ 
ficiently  advanced  the  study  of  the  elements  dis¬ 
solved  in  sea- water  to  induce  us  to  hope  that 
before  long  the  quantitative  composition  of  the 
ocean  in  various  regions  will  be  determined 
with  considerable  exactitude. 

M.  Backs,  having  analyzed  a  portion  of  the 
North  Sea,  near  Heligoland,  determined  that  its 
composition  was  as  follows  :  — 


Chloride  of  sodium  .  23,58 

“  potassium .  0.01 

“  magnesium  ....  2.77 

Sulphate  of  magnesia .  1.99 

“  lime  .  1.11 


30.53 

The  specific  gravity  of  this  Avater  Avas  found 
to  be  1.0234,  at  15°  C. 


METHOD  OF  DISCOVERING  MERCURY 
IN  MEDICO-LEGAL  INVESTIGATIONS.* 


The  folloAving  method  has  been  proposed  by 
MM.  Danger  and  Flandin.  Some  part  of  the 
body  being  selected  (the  liver  in  preference)  is 
mixed  with  one  third  or  one  half  its  weight  of 
concentrated  sulphuric  acid.  The  mixture  is 
then  heated  to  about  100“  C.  until  all  is  dissolved, 
For  this  purpose  one  hour,  or  an  hour  and  a 
half,  is  required.  After  this  the  mass  is  alloAved 
to  cool. 

This  being  done,  some  wmll-saturated  hypochlo¬ 
rite  of  lime  is  added  with  access  of  air.  The  whole 
is  now  agitated  with  a  glass  rod,  and  a  little  water 
added,  by  degrees,  as  the  mixture  is  seen  to  be¬ 
come  thick  and  white.  This  operation  is  con¬ 
tinued  until  one  part  of  the  mass  being  filtered 
yields  a  colourless  liquor.  In  general,  as  much 
of  the  hypochlorite  is  required  as  is  equal  in  quan¬ 
tity  to  the  sulphuric  acid. 

The  mass  is  now  moistened  with  cold  anhy¬ 
drous  alcohol,  afterwards  with  water,  filtered, 
aud  the  residue  washed  many  times  with  water. 
Ill  this  liquor  the  mercury  is  precipitated  upon 
a  plate  of  gold,  which  serves  as  the  electro¬ 
negative  electrode  of  the  electric  current.  This 
being  done,  the  mercury  is  separated  from  the 
gold  by  distillation. 

This  method  is  attended  with  the  inconve¬ 
nience  of  many  others  for  discovering  the  same 
metal,  namely,  it  is  incompetent  to  determine 
whether  the  mercury  be  developed  from  calomel 
or  from  the  bichloride  (corrosive  sublimate). 


S^iSCELLANEOUS  CORRESPOi^DEWCE. 

[To  the  Editor  of  the  Chemical  Times.] 

Sir, — I  am  greatly  obliged  to  your  corre¬ 
spondent  “  Veritas”  for  pointing  out  an  addi¬ 
tional  error  in  the  report  on  steam-coal  by  Sir 
H.  de  la  Beche  and  Dr.  Lyon  Playfair.  If  any¬ 
thing  was  Avanting  to  confirm  the  justness  of  my 
observations,  it  has  now  been  supplied.  The 
slovenly  carelessness  with  Avhich  that  whole  job 
has  been  slurred  over  could  have  found  no  better 
exponent  than  is  afforded  by  thefact  that  the  word 
“gramme”  is  frequently  misprinted  “grain,” 
in  a  report  solemnly  laid  before  the  highest  au¬ 
thorities  in  the  kingdom,  and  ultimately,  Avith 
all  its  blushing  errors  thick  upon  it,  “  presented 
to  both  Houses  of  Parliament  by  command  of 
her  Majesty.”  Even,  hoAvever,  when  corrected 
who  Avould  pretend  to  determine  anything  prac¬ 
tical  from  four  grains  of  coal  ?  Yet  I  have  no 
hesitation  in  believing  the  statement  of  “Ve¬ 
ritas  it  is  perfectly  in  accordance  Avith  the  rest 
of  the  report;  and,  as  a  corollary  upon  the 
blunder  he  points  out,  I  will  briefly  advert  to 
the  plan  pursued  for  the  determination  of  the 
amount  of  combustible  matter  in  the  residue  or 

*  Danger  and  Elandin,  “  Jouru,  de  Chim,  MCdicale,”  1845, 
p.  214. 


ashes  from  the  furnace  of  the  Admiralty  boiler. 
The  method  “  consisted  in  heating  the  poAvdered 
substance  in  a  stream  of  oxygen  gas,  by  which 
the  organic  matter  was  dissipated  chiefly  as  car¬ 
bonic  acid  and  water,  and  estimating  the  loss  as 
combustible  matter.”  The  ashes  in  question 
appear  to  have  contained  chiefly  carbon,  silica, 
alumina,  oxide  of  iron,  sulphuret  of  iron,  and 
lime.  The  existence  of  sulphuret  of  iron  seems 
unquestionable,  and  is  even  alluded  to  in  one 
part  of  the  report,  independently  of  which  the 
inA'ariably  copious  evolution  of  sulphuretted  hy¬ 
drogen  from  coal- ash  by  the  action  of  muriatic 
acid  is  decisive  of  this  question.  In  passing  a 
stream  of  oxygen  gas  over  such  a  compound  as 
the  above,  heated  to  redness,  the  carbon  aa  ouM 
certainly  pass  off,  attended  by  a  diminution  of 
weight ;  but  the  iron  and  sulphur  would  absorb 
oxygen,  and  increase  the  weight,  thereby  dimi¬ 
nishing  the  apparent  amount  of  carbon.  If,  how¬ 
ever,  the  lime  present  was  insufficient  to  saturate 
the  sulphuric  acid  formed,  then  this  Avould  fly 
off,  and  the  sulphur  thus  evolved  would  be  re¬ 
garded  as  carbon,  since  the  loss  of  weight  was 
considered  as  due  to  carbon.  With  such  a  series 
of  conrplicated  changes  the  result  is  inevitable. 
The  subject  is,  indeed,  one  of  very  little  import¬ 
ance,  for  if  the  ashes  would  not  burn  in  the  fur¬ 
nace  they  might  with  great  propriety  have  been 
thrown  away  as  useless  in  a  practical  point  of 
view  ;  and  I  merely  remark  upon  the  matter  in 
order  to  corroborate  your  correspondent’s  asser¬ 
tion,  and  prove  that,  whether  in  printing  or  in 
operating,  the  same  blundering  tendency  has 
prevailed  throughout. 

The  pedantic  foppery  evinced  in  the  use  of  the 
gramme  weight  is  not,  perhaps,  unworthy  of 
notice  here.  In  France,  where  all  weights,  mea¬ 
sures,  and  even  many  coins,  are  exact  multiples 
of  the  gramme,  its  advantages  are  obvious  and 
decisive ;  but  I  defy  the  most  enthusiastic  ad¬ 
mirer  of  the  decimal  system  to  point  out  one 
single  instance  in  which  its  use  is  even  admis¬ 
sible  in  this  country.  The  gramme  is  not  a 
multiple  of  any  weight  or  measure  used  by  us, 
for  even  our  grain  weight,  small  as  it  is,  aaIU  not 
divide  it  accurately,  whereas  the  grain  AV'eight 
itself  is  easily  raised  to  pounds,  or  tons,  or  pints, 
or  gallons,  or  any  large  weight  or  measure  which 
we  possess ;  for  practical  use  it  is,  indeed,  all- 
sufficient,  and  the  only  weight  which  could  be 
regarded  as  superior  to  it  for  scientific  purposes 
would  be  a  weight  so  small  as  to  differentiate 
every  known  weight  and  measure  in  the  AA'orld, 
and  thereby  abolish  fractions.  In  practice  the 
one  thousandth  of  a  grain  would  answer  this 
purpose,  and  free  us  from  the  liability  to  error 
caused  by  the  use  of  the  decimal  point,  which  is, 
perhaps,  the  greatest  disadvantage  Ave  experience 
in  the  employment  of  the  grain  weight,  but  to 
which  the  gramme  is  even  yet  more  obnoxious. 

I  am,  sir,  your  obedient  servant, 

Lewis  Thompson. 

Byker  Bar,  Newcastle-on-Tyne, 

Nov.  21,  1848. 


MISCELLANEA. 

- - 

RECIPES  FOR  CEMENTS. 


Canal  Cement  is  prepared  by  reducing  to 
powder  and  mixing  1  part  of  iron  filings,  3 
parts  of  flint,  and  4  parts  of  alum  comMned 
with  iron-rust,  Avith  4  parts  of  brickdust,  and 
2  parts  of  hot  lime.  The  whole  is  put  into  a 
wooden  tub,  and  water  added  to  make  it  liquid. 

China  Cement,  for  broken  china,  glass,  or 
stone  ware,  is  made  by  beating  a  quantity  of 
quicklime  into  a  very  fine  powder,  sifted  through 
muslin,  and  having  thinly  smeared  the  parts  to 
be  joined  with  Avhite  of  egg,  dust  the  powder 
over  this,  and  unite  the  edges. 

Coppersmiths’  Cement,  used  in  joining  the 
edges  of  copper  utensils,  is  prepared  by  mixing 
powdered  quicklime  with  bullocks’  blood.  It 
must  be  applied  fresh.  It  is  formed  on  the  same 
chemical  principle  as  the  china  cement. 

Diamond  Cement — Melt  .together  7  or  8  parts 
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of  resin  and  1  part  of  wax,  and  mix  with  a  small 
quantity  of  Paris  plaster,  for  cementing  stones 
and  spar,  which  must  be  made  hot. 

Dutch  Terras  is  composed  of  basalt  and  blue 
limestone  ground  to  a  fine  powder,  sifted, 
mixed  with  water,  and  well  beaten  together. 

Floor  Cement,  for  making  earthen  floors,  is 
made  by  mixing  two  thirds  lime  with  one 
third  of  coal  ashes  and  a  little  clay,  temper¬ 
ing  the  whole  with  water,  and  letting  it  stand  a 
week,  when  it  is  again  to  be  tempered.  A  supe¬ 
rior  sort  may  be  made  by  using  the  powder  of 
Paris  plaster  instead  of  ashes,  and  bullocks’ 
blood  instead  of  water. 

Fireproof  Cement — Add  half  a  pint  of  vinegar 
to  half  a  pint  of  milk,  separate  the  curd,  mix  the 
whey  with  five  whites  of  eggs,  beat  the  whole 
well  together,  and  add  powdered  quicklime  to 
make  it  into  a  thick  paste.  It  is  used  for 
uniting  broken  vessels,  and  is  both  fire  and 
water  proof. 

Glass  Grinders’  Cement  is  made  by  boiling  a 
due  portion  of  pitch  and  stirring  in  fine  sifted 
wood  ashes  till  of  a  proper  temper,  and  then  a 
little  tallow,  if  necessary. 

Or,  for  small  works,  melt  together  a  quarter  of 
an  ounce  of  beeswax  and  4  ounces  of  resin, 
adding  4  ounces  of  whiting,  previously  made 
red  hot. 

Greek  Cement  is  prepared  by  mixing  lime  and 
sand  with  milk  or  size,  for  outside  walls. 

Japanese  Cement,  or  rice  glue,  is  made  by 
mixing  rice  flour  intimately  with  cold  water, 
and  then  gently  boiling.  It  is  beautifully  white, 
and  when  dry  is  almost  transparent.  Papers 
pasted  together  by  means  of  this  cement  will 
sooner  separate  in  their  own  substance  than  at 
the  joining,  which  makes  it  useful  in  the 
preparation  of  curious  paper  articles,  as  tea- 
trays,  ladies’  dressing-boxes,  and  other  articles 
that  require  layers  of  paper  to  be  cemented 
together. 

Iron  Cement  is  formed  of  the  borings  of  cast- 
iron  guns,  or  turnings  of  cast  iron,  which  should 
be  clean  and  free  from  dust  until  used.  By 
slight  pounding  or  triturating  they  are  broken, 
but  not  powdered,  and  then  coarsely  sifted.  At 
the  time  of  using  they  are  to  be  mixed  with 
powdered  sal  ammoniac  and  sulphur,  and  slightly 
moistened  with  water,  when  the  composition 
must  be  rammed  or  caulked  into  the  joints,  with 
a  blunt  caulking  chisel  and  hammer,  and  the 
joints  screwed  up  by  its  bolts  as  tightly  as  pos¬ 
sible.  No  more  of  this  cement  must  be  made 
than  can  be  used  at  one  time,  because  it  soon 
spoils  ;  but,  if  good,  it  will  become  as  hard  as 
the  iron  itself  in  a  few  days  :  2  ounces  of  hydro¬ 
chlorate  of  ammonia  and  1  drachm  of  sulphur 
is  sufficient  for  5  pounds  of  iron  borings. 

Isinglass  or  Turkish  Cement  is  made  by  dis¬ 
solving  maslich  in  as  much  spirit  of  wine  as  will 
suffice  to  render  it  liquid ;  in  another  vessel  dis¬ 
solve  as  much  isinglass,  which  has  been  pre¬ 
viously  soaked  in  water  till  it  is  swollen  and  soft, 
in  brandy,  as  will  make  2  ounces  by  measure  of 
strong  glue,  and  add  two  small  bits  of  gum  gal- 
banum,  or  ammoniacum,  which  must  be  rubbed, 
or  ground,  till  they  are  dissolved  ;  then  mix  the 
whole  with  a  sufficient  heat ;  keep  it  in  a  phial 
stopped,  and  when  it  is  to  be  used  set  in  hot 
water. 

Cement  for  Metals — Take  of  gum  mastich  10 
grains,  and  rectified  spirit  2  drachms.  Add  2 
drachms  of  strong  isinglass  glue,  made  with 
brandy,  and  10  grains  of  genuine  gum  ammo¬ 
niac.  Dissolve  all  together,  and  keep  it  stopped 
in  a  phial.  When  intended  to  be  used,  set  it  in 
warm  water. 

Mahogany -coloured  Cement— Melt  together  2 
ounces  of  beeswax,  and  ^  ounce  of  Indian  red, 
and  a  small  quantity  of  yellow  ochre,  to  bring 
it  to  the  proper  colour. 

Mastich  is  used  as  a  cement  for  cameos  and 
brilliants,  which  are  made  to  melt  it. 

Parker’s  Cement  is  made  of  very  argillaceous 
limestone  burnt  in  conical  kilns,  with  a  conti¬ 
nued  fire  of  pit  coal,  in  the  same  manner  as  other 
limestone ;  but  if  the  heat  be  so  great  as  to  cause 
a  commencement  of  fusion  in  the  cement,  it  will 


be  totally  spoiled.  It  is  reduced  to  an  impalpable 
powder  by  grinding,  as  soon  as  it  is  burnt, 
and  is  sent  away  in  barrels,  well  closed.  The 
above  is  much  used  in  London  for  facing  houses, 
and  for  the  foundations  of  large  edifices. 

Roman  Cement  is  made  by  mixing  a  barrel 
of  hydrate  of  lime  with  pounds  of  sulphate  of 
iron,  15  gallons  of  water,  and  half  a  bushel  of 
fine  gravel  sand.  The  sulphate  of  iron  should 
be  dissolved  in  hot  water  ;  it  must  be  stirred 
with  a  stick,  and  kept  stirring  continually  while 
in  use.  This  is  the  ordinary  Roman  cement ;  but 
the  genuine  Roman  cement  consists  of  the  Pul- 
vis  buteolanus,  or  puzzolanum,  a  ferruginous  clay 
from  Puteoli,  calcined  by  the  fires  of  Vesuvius, — 
lime,  and  sand,  mixed  up  with  soft  water. 
The  only  preparation  which  the  puzzolanum 
undergoes  is  that  of  pounding  and  sifting  ;  but 
the  ingredients  are  occasionally  mixed  up  with 
bullocks’  blood  and  fat  of  animals,  to  give  the 
composition  more  tenacity. 

Turners’  Cement,  used  by  turners  and  other 
artisans,  is  made  by  powdering  and  heating  to 
redness  16  parts  of  whiting,  and,  when  cold, 
mixing  it  with  16  parts  of  black  resin,  and  1 
part  of  beeswax,  previously  melted  together,  and 
stirring  the  whole  into  a  paste. 

Water  Cement  is  prepared  by  mixing  together 
and  moistening  with  lime-water  56  pounds  of 
coarse  sand,  42  pounds  of  fine  sand,  and  then 
adding  to  the  mass  14  pounds  of  pure  fresh- 
burnt  lime,  and  while  beating  them  up  together 
gradually  adding  14  pounds  of  bone  ashes.  The 
quicker  the  mixing  is  done  the  better. 

Wire  Cement,  for  pasting  paper  on  wire,  and 
used  by  confectioners,  is  made  by  mixing  hair- 
powder  with  thick  soaked  gum  arable  into  a 
paste  of  the  thickness  of  cream. 

Astringent  Ointment  for  Grease  in  Horses  — 
Take  4  ounces  of  Venice  turpentine,  6  ounces  of 
hogslard ;  melt  over  a  slow  fire ;  when  it  is 
nearly  cold,  but  still  soft,  add  2  ounces  of  acetate 
of  lead,  finely  powdered,  and  stir  till  it  is  quite 
cold. 

Or,  take  4  ounces  of  hogslard,  2  drachms  of 
oil  of  rosemary,  li  drachm  of  white  lead;  mix, 
to  make  an  ointment. 

Blistering  Ointment  for  Horses — Take  2  ounces 
of  oil  of  turpentine,  1  ounce  of  sulphuric  acid ; 
mix  carefully  in  the  open  air,  or  under  a  chim¬ 
ney,  avoiding  the  suffocating  vapour  which  arises, 
and  then  add  6  or  8  ounces  of  hogslard ;  2  ounces 
of  this  rubbed  up  with  4  drachms  of  powdered 
cantharides  will  form  a  strong  blister. 

Digestive  Ointment  for  Horses — ^Take  4  ounces 
of  ointment  of  yellow  resin,  1  ounce  each  of  tur¬ 
pentine  and  nitric  oxide  of  mercury,  finely  pow¬ 
dered  ;  mix,  to  form  an  ointment  to  promote 
the  suppuration  of  sores. 

Or,  take  4  ounces  of  ointment  of  nitrated  mer¬ 
cury,  1  ounce  of  oil  of  turpentine ;  mix,  to  form 
an  ointment. 

Emetine,  or  Emetia,  is  prepared  by  macerating 
1  ounce  of  pulverized  ipecacuanha  in  2  ounces 
of  ether  for  some  hours  with  a  gentle  heat,  in  a 
distillation  apparatus.  The  portion  that  remains 
is  boiled  and  triturated  with  4  ounces  of  alcohol 
in  which  it  has  been  previously  macerated,  fil¬ 
tered,  and  treated  with  alcohol  sgain,  until  it 
ceases  to  imbibe  anything  from  the  powder.  Mix 
all  these  and  evaporate  to  dryness,  macerate  the 
extract  in  cold  distilled  water,  filter  again,  and 
evaporate  to  dryness.  The  emetia  thus  prepared 
is  in  scales  of  a  reddish  brown,  is  inodorous, 
acrid,  somewhat  bitter,  but  not  nauseous,  like 
ipecacuanha,  soluble  in  water,  and  deliquescent, 

India  Ink,  or  China  Ink,  is,  when  genuine, 
supposed  to  be  procured  from  the  smoke  of 
resinous  trees,  but  is  otherwise  made  in  this 
country,  being  a  compound  of  lampblack,  from 
the  oil-lamps,  beat  into  a  mass  with  purified  glue 
or  isinglass,  and  scented  with  musk  or  amber. 
It  may  be  imitated  by  charcoal  made  from 
cherry-stones  or  beans,  and  mixed  with  gum 
arabic ;  or  with  common  lampblack  beat  up 
with  gum,  honey,  seed  lac,  common  glue.  Sec. 
Its  goodness  will  appear  at  once  from  rubbing  it 
down  in  a  saucer  with  a  little  water,  from  its 


breaking  splintery,  and  feeling  soft  and  not 
gritty  when  rubbed  against  the  teeth. 

Honey  Water  —  Aqua  mellis  — Is  prepared 
with  1  gallon  of  Cognac  brandy,  1  pound 
each  of  virgin  honey  and  coriander  seeds,  1^ 
ounce  of  cloves,  1  ounce  of  nutmegs,  benzoin, 
and  storax,  four  vanilloes,  and  the  rind  of  three 
large  lemons.  Digest  for  two  days,  and  distil 
with  a  gentle  heat.  Add  to  every  gallon  of  the 
water  thus  procured  a  pint  and  a  half  each  of 
orange-flower-water,  and  rose -water,  and  5  grains 
each  of  musk  and  ambergris.  Digest  again  for 
three  days  in  a  gentle  heat ;  filter,  and  keep  in  a 
well-stopped  bottle.  Several  other  receipts  are 
in  use,  but  they  do  not  differ  much  from  this. 

Hoffmann’s  Elixir — Take  1  drachm  each  of 
fresh  orange-peel,  extract  of  the  blessed  thistle, 
of  cascarilla,  of  gentian,  of  erythraca  centaurium, 
of  j'ellow  gentian,  and  of  myrrh,  and  2  pints  of 
Spanish  wine.  Macerate  the  bark  in  the  wine 
for  two  days ;  press  and  dilute  the  extracts ; 
mix,  and  strain. 

James’s  Powder  was  analyzed  by  Dr.  G.  Pear¬ 
son,  and  found  to  contain  57  parts  of  oxide  of 
antimony,  partly  vitrified,  and  43  parts  of  phos¬ 
phate  of  lime.  Mr,  R.  Phillips  has  found  the 
proportions  of  these  to  be  56  and  44.  The 
original  specification  of  James  is  : — “  Take  anti¬ 
mony,  calcine  it  with  a  continued  protracted 
heat,  in  a  flat  unglazed  vessel,  adding  to  it  from 
time  to  time  a  sufficient  quantity  of  any  animal 
oil  or  salt,  dephlegmated  ;  then  boil  it  in  melted 
nitre  for  a  considerable  time,  and  separate  the 
powder  from  the  nitre  by  dissolving  it  in  water.” 
This  specification  is,  as  our  readers  will  not  fail 
to  discover,  ridiculous.  That  there  is  a  regular 
and  certain  process  for  its  preparation  is  proved 
by  the  similarity  of  the  two  analyses  by  Pearson 
and  Phillips  at  a  considerable  distance  of  time, 

Almond  Paste — Take  4  lbs.  of  bitter  almonds 
blanched  and  well  dried,  beat  them  in  a  mortar 
to  a  fine  paste  with  lavender  or  Hungary  water, 
or  eau  de  Cologne.  Add  to  the  paste  1  pound 
of  the  best  white-drained  honeys,  2  ounces  of 
fresh  oil  of  jasmine,  ^  pound  of  the  best  almond- 
powder,  and  4  ounces  of  fine  Florentine  ins- 
powder  ;  beat,  and  mix  the  whole  carefully. 
This  will  keep  good  for  twelve  months  if  no  eggs, 
milk,  or  ox-gall  be  added. 

Dentifrice  Electuary— Take  4  ounces  of  pre¬ 
pared  red  coral,  1  ounce  each  of  cuttle-fish  bone 
and  cinnamon,  ^  ounce  of  cochineal,  10  ounces 
of  Narbonne  honey,  ^  drachm  of  alum  ;  pulverize 
the  three  first  substances,  and  bruise  together 
the  two  last  with  a  small  quantity  of  water  till 
of  a  purple  colour  ;  then  add  the  honey.  Per¬ 
fume  it  with  one  drop  of  any  volatile  oil  to  the 
drachm. 

Gold-coloured  Lacquer  for  "Watch  Cases  and 
Keys— Take  6  ounces  of  seed  lac,  2  ounces  each 
of  gamboge  and  amber,  24  grains  of  extract  of 
red  sandal-wood  in  water,  60  grains  of  dragon’s 
blood,  36  grains  of  pure  spirit  of  wine.  First 
grind  the  amber,  lac,  gamboge,  and  dragon’s 
blood  on  a  porphyry  slab  ;  then,  after  making  an 
infusion  of  the  spirit  of  wine  with  the  sandal¬ 
wood,  mix  the  whole  to  make  a  varnish.  The 
metal  is  heated  when  it  is  applied. 

Eye-snuff— Triturate  and  mix  well  in  a  marble 
mortar  5  grains  of  sulphate  of  mercury,  2  scruples 
of  liquorice -root  powdered.  Grimston  and 
others  disguise  this  by  various  ingredients.  It 
is  a  powerlul  errhine  in  producing  a  discharge 
from  the  nose  when  snuffed  iq)  in  small  pinches, 
and  in  this  manner  may  act  on  the  eyes  by 
stimulating  the  glands,  but  is  not  very  safe. 

Fumigating  Pastils — Take  1  drachm  of  ben¬ 
zoin,  I  drachm  each  of  nitrate  of  potass  and 
cascarilla,  6  drachms  of  charchoal,  10  grains  each 
of  oil  of  cloves  and  nutmeg,  1  scruple  of  gum 
myrrh,  and  q.  s.  of  gum  tragacanth,  to  form  a 
paste,  which  is  to  be  dried. 

Madder  Lake,  or  Rubric,  or  Field’s  Lake- 
Tie  up  in  a  bag  of  fine  strong  calico  2  ounces  of 
Dutch  madder,  put  it  in  a  stone  mortar  with  a 
pint  of  clear  soft  water,  and  beat  it  well  without 
tearing  the  bag.  Pour  off  the  coloured  water, 
add  more,  and  repeat  the  process  till  the  water  is 
no  longer  coloured.  Heat  till  near  boiling  all  the 
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coloured  water  in  an  earthen  or  silver  vessel, 
pour  into  a  basin,  add  1  ounce  of  alum  dissolved 
in  a  pint  of  boiling  water,  stirr,  and  add 
ounce  of  solution  of  carbonate  of  potass.  Wash 
and  dry  the  precipitate  as  before. 

To  preserve  lemon -juice  squeeze  it  into  a 
china  basin,  strain  it  through  muslin  to  free  it 
entirely  from  pulp.  Put  this  into  very  dry  half 
or  quarter  ounce  bottles,  and  half  a  teaspoonful 
of  sweet  oil.  Set  them  upright  in  a  cool  place, 
and  when  wanted  remove  the  oil  by  dipping  in  a 
skewer  wrapped  round  with  clean  cotton  wool. 


Pye  Bread. — A  correspondent  of  the  Times, 
on  the  subject  of  rye  bread,  states  that  the  pea¬ 
santry  of  Northern  Germany  consume  no  other 
bread,  and  that  they  are  as  fine  a  race  as  any  in 
Europe.  “  I  think  (he  goes  on  to  say)  the  preju¬ 
dice  in  question  most  lamentable,  and  that  any¬ 
thing  calculated  to  dissipate  it  will  be  useful. 
The  gentlefolks  and  peasantry  of  Norway  are  as 
fine  a  race  as  can  be  seen.  They  consume  none 
but  rye  bread.  At  the  Viceroy’s  table,  or  the 
King’s  table,  when  his  Majesty  is  in  Norway, 
there  is  plenty  of  wheaten  bread,  but,  according 
to  my  recollection,  rye  bread  likewise.  The  chief 
personage  in  Norway  when  I  was  there  was 
Count  Wedel.  On  every  Sunday  he  kept  open 
house  at  Bogstadt,  with  ample  hospitality.  I 
remembernothingbut  rye  bread,  except  for  myself 
and  a  few  other  foreigners,  for  whom  wheaten 
bread  was  prepared.  At  one  time  I  remained  in 
his  family  for  maity  weeks  together  ;  I  never 
saw  him,  or  the  countess,  or  his  children,  eat  any 
but  rye  bread  at  any  of  their  meals.  In  Norway 
I  have  constantly  consumed  it  myself.  This  is 
my  testimony  regarding  rye  bread ;  and,  as 
having  the  welfare  of  the  poor  most  deeply  at 
heart,  I  lament  indeed  to  see  it  opposed  by  pre¬ 
judices  so  destructive  of  it.  I  am  sure  that  few 
benefits  of  the  material  kind  could  be  conferred 
upon  them  that  w'ould  be  greater  than  familiar¬ 
izing  them  with  the  uses  of  rye  bread,  Indian 
corn,  and  maccaroni.  The  last  is  the  most 
nutritive,  economical,  and  useful  form  that  can 
be  given  to  wheaten  flour.  It  forms  the  staple 
of  the  food  of  the  peasantry  and  poor  of  Italy, 
with  oil  and  a  melted  anchovy.  I  have  often 
been  compelled  at  wayside  houses  in  out-of-the- 
way  places  to  eat  the  coarser  sorts,  and  am  sure 
that,  with  a  little  melted  dripping  in  which  a 
small  piece  of  red  herring  were  dissolved,  it 
would  be  as  agreeable  to  the  English  as  it  is  to 
the  Italian  palate,  and  when  the  corn-laws 
shall  be  finally  abolished  I  hope  there  will  be  a 
great  importation  of  the  coarser  sorts  of  it.” 

Method  op  Discoveking  the  Presence  of 
Turpentine  in  other  Essential  Oils.— M. 
Mero  has  determined  the  fact  that  the  essential 
oils,  generally  speaking,  which,  when  alone,  will 
not  dissolve  fatty  oils,  acquire  that  property 
when  mixed  with  essence  (oil)  of  turpentine. 
Thus,  on  agitating  the  oil  of  marjoram,  pepper¬ 
mint,  lavender,  sage,  thyme,  &c.,  Avith  a  fatty 
oil,  a  milky  compound  results  if  the  essential 
oil  were  pure,  and  a  transparent  mixture  if  the 
same  had  been  falsified  with  the  oil  of  tur¬ 
pentine. 

Directions  for  Clarifying  Oil  for  Var- 
— Procure  a  copper  pan,  made  like  a  com¬ 
mon  washing-copper,  which  will  contain  from 
fifty  to  eighty  gallons,  as  occasion  may  require  ; 
when  wanted,  set  it  upon  the  boiling  furnace, 
and  fill  it  up  with  linseed-oil  within  five  inches 
of  the  brim.  Kindle  a  fire  in  the  furnace  under¬ 
neath  and  manage  the  fire  so  that  the  oil  shall 
gradually,  but  slowly,  increase  in  heat  for  the 
fii-st  two  hours  ;  then  increase  the  heat  to  a 
«entle  simmer,  and,  if  there  is  any  scum  on  the 
surface,  skim  it  off  with  a  copper  ladle,  and  put 
the  skimmings  away.  Let  the  oil  boil  gently 
for  three  hours  longer  ;  then  introduce,  by  a 
little  at  a  time,  one  quarter  of  an  ounce  of  the 
best  calcined  mapiesia  for  every  gallon  of  oil, 
occasionally  stirring  the  oil  from  the  bottom. 
When  the  magnesia  is  all  in,  let  the  oil  boil 
rather  smartly  for  one  hour;  it  will  then  be 
sufficient.  Lay  a  cover  over  the  oil  to  keep 
out  the  dust  while  the  fire  is  drawn  and  ex¬ 


tinguished  by  water ;  then  uncover  the  oil,  and 
leave  it  till  next  morning  ;  and  then,  while  it 
is  yet  hot,  ladle  it  into  the  carry ing-jack,  or 
let  it  out  through  the  pipe  and  cock  ;  carry  it 
awny,  aud  deposit  it  in  either  a  tin  or  leaden 
cistern,  for  Avooden  vessels  Avill  not  hold  it ; 
let  it  remain  to  settle  for  at  least  three  months. 
The  magnesia  Avill  absorb  all  the  acid  and  mu¬ 
cilage  from  the  oil,  and  fall  to  the  bottom  of 
the  cistern,  leaving  the  oil  clear,  transparent,  and 
fit  for  use.  Kecollect,  when  the  oil  is  taken  out, 
not  to  disturb  the  bottoms,  which  are  only  fit 
for  black  paint. 

'i'o  Discover  the  Presence  of  Quinine. — 
M.  Stenhouse  recommends,  as  a  means  of  dis¬ 
covering  the  presence  of  quinine  or  cinchonine 
in  cinchona  bark,  to  boil  a  portion  of  the  bark 
with  Aveak  sulphuric  acid,  to  filter,  and  then  pre¬ 
cipitate  the  solution  by  a  small  excess  of  car¬ 
bonate  of  potash;  afterwards  to  collect  the 
precipitate,  to  dry  it,  and  then  distil  it  Avith 
caustic  potash.  The  product  of  distillation  is 
quinoline,  a  substance  easily  discoverable  by  its 
odour  and  alkaline  properties.  It  must,  how¬ 
ever,  be  kept  in  mind  that  strychnia  also  yields 
quinoline  under  similar  treatment. 


TO  COIIRESPONDENTS. 


During  the  pressure  of  business  last  week,  on  account  of 
an  unexpectedly  large  sale  of  the  Chemical  2'imes,  many 
of  our  subscribers  received  unstamped  copies  by  mistake. 
Such  copies  will  be  exchanged  for  others  on  application 
at  the  office. 

Lord  Asliley  isassured  that  he  may  rely  on  our  co-operation. 

“  A  Coriespondent  ”  sends  us  the  hdlouing  letter,  en¬ 
closing  another,  which  we  append,  from  the  secretary  of 
tlie  Fharmaceutioal  Society.  The  question  at  issue 
seems  to  be,  whether  our  correspondent,  having  ceased 
to  contribute  to  the  funds  of  the  Pharmaceutical  Society, 
can  be  obliged  to  return  the  diploma.  Now,  we  view  the 
matter  in  the  following  light.  The  functions  proposed  to 
be  discharged  by  the  Pharmaceutical  Society  are  two¬ 
fold.  The  first  is  to  supply  a  diploma,  or  guarantee  of 
competence,  to  really  competent  persons  ;  the  second 
to  supply  information  by  the  journal  or  otherwise. 
It  appears  to  us  that  our  correspondent,  by  ceasing  to 
subscribe  to  the  funds  of  the  society,  has  forfeited  .all 
claim  to  any  advantages  derivable  from  the  exercise  of 
the  second  function ;  but  he  is  no  less  competent  as  a 
chemist  and  druggist  because  his  annual  payments  have 
lapsed,  and  therefore  the  diploma,  or  guarantee  of  C'  ln- 
petence,  is  as  much,  we  take  it,  our  correspondent’s  pro¬ 
perty  as  before.  On  these  grounds  we,  on  principle, 
counsel  him  not  to  return  it  except  he  promised  to  do  so  ; 
but  it  is  due  to  his  own  honour  to  state  explicitly  his 
grounds  for  contesting  the  poinfto  the  society,  and  also 
to  pay  up  his  fe.  s  until  such  time  as  he  might  have 
formally  tendered  his  resignation  as  a  member;  — 
“Sir, — I  have  been  a  subsciiber  to  your  paper  ever 
since  its  commencement  as  the  Fharmaceuiical  Times. 
1  am  also  cognizant  of  your  kind  courtesy  to  |your 
readers,  and  I  am  impressed  with  your  sound  judg¬ 
ment  on  every  matter  you  choose  to  handle.  Under 
these  circumstances  I  venture  to  ask  your  advice.  In 
1842  I  became  a  member  of  the  Pharmaceutical  Society 
1  have  been  so  since.  This  year  my  subsciiptio.i  was 
not  paid  to  them  in  time  (and  remains  unpaid).  I  re 
ceived  circular,  from  Mr.  -'miih.the  secretary, informing 
me  of  the  by-law  which  excludes  members  if  their  sub¬ 
scription  is  not  paid  in  May,  but  ottering  to  take  it  then. 
1  declined,  and  said  I  w’ould  wait.  1  have  now  received 
the  enclosed  attorney-like  letter,  demanding  my  diploma, 
from  Mr.  Smith.  Myobjectin  writing  this  toyouislo  ask 
you  if  the  society  have  the  power  to  compel  the  surrender 
ot  their  diploma.  I  really  think  I  have  paid  quite  suffi¬ 
cient  to  support  the  honour  of  the  trade,  and  you  will 
see  by  this  letter  of  Smith’s  that  there  is  no  drawing 
back.  Our  guineas  have  goue  from  us  without  our 
having  anything  like  an  adequate  return.  If  the  journal 
had  been  in  the  hands  of  a  scientific  man  we  might  have 
deemed  it  some  compensation  ;  but  it  is  not  so.  1  will, 
however,  be  guided  by  your  advice,  if  you  will  kindly 
give  it  me.  And  if  1  am  not  trespassing  too  much  on 
your  valuable  time,  1  would  ask  you  to  be  good  enough 
to  write  to  me  privately  upon  it. — P.S.  1  wonder  what 
he  means  by  my  ‘  positive  engagement  to  return  the  do¬ 
cument.’  1  never  entered  into  such  an  engagement.  1 
have  written  to  Air.  Smith  to  ask  him  this.”  “  17, 
liloomsbury-square,  November  10,  1818.— Pharmaceu¬ 
tical  Society  of  Great  Britain. — Sir, — By  order  of  the 
council  of  this  society  1  forward  to  you  a  requisition,  that 
yon  should  return  the  diploma  acknowledged  to  have 
been  received  by  you  on  the  of  October,  .  You 
ceased  to  be  a  member  of  this  society,  incorporated  by 
charter,  by  reason  of  your  omitting  to  pay  the  annual 
subscription,  and,  as  it  is  a  duty  of  the  council  to  require 
you  to  perform  your  positive  engagemcni,  to  return  the 
document,  I  am  instructed  to  request  that  you  will  not 
fail  to  pay  immediate  attention  to  this  application.  I 
am,  sir,  your  obedient  servant,  George  \V.  Smith,  Secre¬ 
tary,” 

Slaite’s  last  patent  concerning  the  electric  light  is  not  yet 
specified.  The  general  superiority  of  Mr.  Staite’s  pro¬ 
cess  consists  of  developing  light  by  electricity  over  that 
commonly  pursued  by  chemists  consists  in  the  use  of 


improved  carbonaceous  points.  Mr.  Staite  first  reduces 
coke  to  impalpable  powder,  makes  a  paste  of  the  latter, 
and  compresses  it  into  mould.  He  nextburns  these  com¬ 
pound  masses  fora  long  period  at  a  high  temperature; 
afterwards  dips  them  into  melted  (caramelized)  sugar, 
and  burns  again. 

“  A  Glasgow  Correspondent”  is  informed  that  the  hydrated 
oxide  of  lead  may  be  procured  by  precipitating  the  acetate 
of  lead  by  means  of  potash  or  ammonia.  The  composi¬ 
tion  of  Plummer’s  pill  is  as  folio  .vs ’.—Calomel  and  oxy- 
sulphuretof  antimony,  of  each  two  drachms;  powdered 
guaiacum  resin,  half  an  ounce  ;  treacle,  two  drachms. 
First  rub  the  chloride  of  mercury  with  the  oxysulphuret 
of  antimony,  afterwards  with  the  powdered  guaiacum 
resin  and  treacle  until  incorporated. 

“  Jlr.  Thomas  Hinckling.” — By  the  hyperchlorate  of  baryta 
we  presume  you  mean  the  perchlorate  of  that  base.  It 
may  be  made  as  follovvs  : — First  prepare  a  mixture  of 
perchlorate  and  bisulphale  of  potash,  then  pour  some  oil 
of  vitriol  into  a  capacious  dish,  and  throw  in  by  small 
portions  at  a  time,  stirring  continually,  powdered  clilo- 
rate  of  potash  until  no  more  peroxide  of  chlorine  is  de¬ 
veloped.  This  operation  requires  great  care,  for  each 
addition  of  the  chlorate  of  potash,  effects  a  most  powerful 
chemical  action,  amounting  occasionally  to  an  explosion. 
AVhen  all  chemical  action  has  ceased,  the  residue  should 
be  collected  and  distilled  from  a  tubulated  retort  into  a 
glass  receiver.  The  distillate  is  perchloric  acid,  which 
should  be  accurately  S'aturated  with  bary  ta,  to  form  the 
perchlorate  of  that  base. 

“  Investigator.” — Theoretically,  every  101  parts  of  metallic 
lead,  when  converted  into  oxide  by  fusion  with  the 
access  of  air,  should  yield  112  parts  ;  practically, however, 
this  quantity  is  never  attained  on  account  of  the  volati¬ 
lity  at  high  teinperarures  of  the  lead  oxide. 

‘  Mr.  George  Malcolm”  is  in  error.  There  are  many 
poitions  of  the  globe  in  which  rock-salt  and  brine 
springs,  which  must  derive  iheir  origin  from  Iho  latter, 
occur  in  other  formations  besides  that  of  the  new  red 
sandstone;  indeed,  they  occur  in  rocks  of  almost  all 
ages.  Thus,  in  some  parts  of  the  United  States,  salt  or 
brine  springs  issue  from  old  transition  slate  rocks,  and 
many  copious  salt  springs  occur  in  the  English  coal 
measures.  The  rock-salt  of  Cheshire  and  the  salt 
springs  (which  are  known  to  issue  from  beds  of  the  same 
substance)  iri  AForcestershire  are  situated  in  the  new 
red  sandstone  belongritg  to  the  secondary  rocks.  In 
AYurternberg,  Alberti  has  demonstrated  that  rock-salt 
exists  in  the  upper  members  of  the  new  red  sandstone 
series,  termed  Keuper  and  Muschelkalk.  In  Stvilzerland 
it  exists  in  the  lins.  In  Ihe  Austin  n  Alps,  in  the  upper 
oolites.  The  salt  deposit  of  AA'ieliczk.\.  near  Cracow, 
exists  in  the  tertiary  series,  and  at  this  time  it  is  con¬ 
tinually  detiositing  in  the  i.  laiid  lakes  of  the  Crimea. 

“  A  Practical  Chemtst.” — Madder  is  the  rootof  the  Itubia 
tinctorum,  a  plant  which  is  cullivaied  in  the  south  of 
EuriJpe,  and  the  countriea  bordering  on  the  Mediterra¬ 
nean,  as  a  dye  stuff.  '1  hat  which  ts  employ' d  in  Great 
Britain  chiefly  comes  from  the  Levant.  That  which  is 
cultivated  in  Holland  is  not  so  good  as  the  Turkey  mad¬ 
der.  Besides  the  llubia  tinctorum,  the  Rubia  cor  difolia, 
and  11.  peregvina  also  yield  the  same  red  colouring  matter. 
The  former  grows  in  Siberia,  the  latter  near  the  Medi- 
terr  aneaii  shores. 

“  Air.  Henry  Beeves.” — The  substance  dragon’s  blood 
coures  from  the  East  Indies.  It  is  obtained  from  dif¬ 
ferent  species  of  trees.  A\  e  believe  the  greatei  quantity 
of  toatbroughtfrom  India  to  be  furnished  by  the  Calamus 
draco,  although  a  considerable  quantity  is  yielded  by  the 
I’terocarpus  draco  and  Draccena  draco. 

“  A  Snuff-taker.” — We  believe  that  th  re  exists  not  a  snuff 
into  the  composition  of  which  some  body  besides  to¬ 
bacco  does  not  enter.  All  the  dark-coloured  snuffs  are 
artiti  ially  tinged,  generally  by  the  powdered  extract  of 
logwood  ;  and  quicklime  and  muriate  of  ammonia  are 
added  for  the  sake  of  imparting  pungency.  The  inju¬ 
rious  effect  of  these  latter  bodies  in  the  mucous  mem¬ 
brane  of  the  nose  can  be  more  easily  conceived  thao 
described. 

“  An  Assistant.” — Forty  grains  of  good  filtering  paper 
contain,  on  an  average,  one  third  of  a  grain  of  ashes. 
Bed  blotting  paper  is  made  from  ihe  shreds  of  Turkey 
I  ed  cloth  ;  hence  its  colour  is  due  to  madder. 

“  Mr.  E.  Applegate.” — The  size  will  be  heiealter  enlarged’. 
The  gentlemen  indicated  have  promised  to  furnish 
articles.  More  care  shall  be  taken  in  the  folding  of  the- 
journal. 

“  J.  H.,  Shoreditch.” — 1.  AVe  know  of  no  practical  means. 
2.  Try  a  stream  of  sulphurous  .acid  gas.  3.  A  varnish  ol 
thicklj -boiled  linseed-oil,  such  as  printing-ink  is  madte 
of,  would  stand  better  than  any  paint.  4.  No.  5.  Again 
try  sulphurous  acid.  0.  Experiments  would  be  required 
to  determine  this  point. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  annual  subscribers  send¬ 
ing  a  Post-office  order  directed  to  Robert  Palmer,  or  an 
order  on  some  party  in  town,  for  one  guinea  in  advance, 
which  will  ensure  the  journal  for  twelve  months.  Half- 
yearly  subscriptions,  13s.  ;  quarteily,6s.6d.  All  literary 
and  scientific  communications  to  be  addressed  to  the 
Editor,  320,  Strand. 
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LECTURES  ON  ORGANIC  CHEMISTRY. 

By  Dr.  SHERIDAN  MUSPRATT,* 
Professor  to  the  Liverpool  College  of  Chemistry, 

Author  of  numerous  Chemical  Memoirs,  §c. 

We  will  discuss  the  two  modes  of  representing 
decompositions,  in  order  to  prove  how  those 
represented  by  radicals  are  preferable  to  the  ol  i 
system  of  equation.  Pet  haps,  bef  ore  doing  so, 
it  will  be  well  to  append  in  a  tabular  form  some 
of  the  more  commonly  occurring  simple  and 
compound  radicals,  and  to  offer  a  few  remarks 
thereon : — 

Symbol  for  the 

'Radical.  Radical. 

Chlorine .  Cl 

Iodine .  I 

Bromine .  Br 

Sulphatoxygen  (radical  of  sulphuric  1 

acid) . / 

Sulphitoxygen  (radical  of  sulphurous  1  gQj 

acid) . ^ 

Nitratoxygen  (radical  of  nitric  acid) . .  NO'* 

Cyanogen  (composed  of  C*N) . Cy 

Sulphocyanogen  (composed  of  C'^  NS)  H  Cy  S’ 
By  referring  to  the  above,  we  see  that  the 
radical  of  sulphuric  acid  is  represented  by 
S04,  which  compound,  however,  has  not  been 
isolated  ;  but  this  in  nowise  determines  its  non¬ 
existence,  as  we  have  sufficient  data  to  assume 
that  it  is  present  in  a  numerous  class  of  sub¬ 
stances. 

Sulphuric  acid  is  generally  expressed  by  the 
symbol  SO®.  Why  should  this  be,  when  SO® 
does  not  possess  acid  properties  ? 

Anhydrous  sulphuric  acid,  SOs,  condenses  in 
solid  flakes  analogous  to  asbestos,  and  may  be 
moulded  by  the  fingers  like  wax.  It  does  not 
redden  litmus  paper,  unites  with  chloride  of 
sodium  without  decomposing  it,  and  Rose  com¬ 
bined  it  with  dry  ammonia,  forming  an  exceed¬ 
ingly  curious  compound,  quite  distinct  from  the 
sulphate,  as  will  be  seen  from  the  subjoined 
formulae : — 

Sulphate  of  ammonia .  NH-J  S04 

Rose’s  salt .  NH3  SO® 

In  a  recently  prepared  cold  solution  of  the 
latter  neither  sulphuric  acid  nor  ammonia  can  be 
detected ;  consequently  there  is  every  reason  to 
believe  in  the  exDtence  of  the  compound  radical 
S04,  and  it  will  ultimately  be  introduced  into  all 
works  on  chemistry,  as  it  facilitates  and  eluci¬ 
dates  decompositions.  E.g. :  — 

When  hydrated  sulphuric  acid  is  added  to 
chloride  of  sodium  we  obtain  hydrochloric  acid 
and  sulphate  of  soda. 

Old  Method. 

S03  HO  +  Na  Cl= (S03  NaO)  +  HCl 
New  Method. 

Hydrated  sulphuric  acid _  S04  +  H 

Chloride  of  sodium  . Na  +  Cl 

The  decomposition  in  the  latter  ease  is  ex¬ 
pressed  at  once,  for  on  the  right  hand  we  have 
H  and  Cl,  or  hydrochloric  acid,  and  to  the  left 
S04  and  Na,  or  sulphate  of  soda.  By  adopting 
this  new  system  of  equation  we  simplify  che¬ 


mistry,  and  e.'^pecially  the  series  of  acids,  all  of 
which  may  be  represented  as  hydrogen  com¬ 
pounds  ;  and,  moreover,  when  an  acid  decom¬ 
poses  any  metallic  oxide  its  hydrogen  is  replaced 
by  another  metal,  or,  in  organic  chemistry,  by  a 
basic  radical,  such  as  ethyle  (Ae).  I  will  annex 
a  few  of  the  acids  and  salts  to  show  you  at  a 
glance  the  superiority  of  the  hydrogen  theory  of 
acids : — 

Name.  Symbol. 

Chloride  of  hydrogen  (hydrochloric  | 

Chloride  of  sodium  (common  salt)  .  ...C1+  Na 
Chloride  of  ethyle  (hydrochloric  ether)  Cl  Ae 
Chloride  of  ammonium  (sal  ammoniac) Cl -t- Am 
Bromide  of  ethyle  (light  hydrobro- 1  -d  ,  a 

mic  ether) . |  J5r  +  Ae 

Sulphatoxide  of  hydrogen  (sulphuric  i  gQ^  jj 

Sulphatoxide  of  sodium  (Glauber’s  I  394 +  Na 

Nitratoxide  of  hydrogen  (nitric  acid).. NO®  +  H 
Nitratoxide  of  ethyle  (nitric  ether)  ..  .NO®  +  Ae 
Nitratoxide  of  ammonia  (nitrate  of) )  „ 

ammonia) . f  j  No6  +  Am 

Sulphide  of  hydrogen  (hydrosul- 1  c  ,  tt 

phuric  acid)  . j 

Sulphide  of  ammonium  (hydrosul-  1  ^  . 

phate  of  ammonia) . ) 

Cyanide  of  hydrogen  (hydrocyanic  Ip  tt 

The  above  is  sufiicient  to  show  the  perfect 
analogy  subsisting  between  the  relations  of  the 
simple  and  compound  radicals.  I  have  told  you 
that  the  hydrogen  in  the  acid  is  replaced  in  the 
salt  by  another  metal,  or  a  basic  radical-like 
ethyle,  so  that  if  there  be  one  equivalent  of 
hydrogen  in  the  acid  the  salt  will  contain  one 
equivalent  of  metal ;  two,  a  corresponding  num¬ 
ber  ;  and  when  there  are  three  they  will  be  re¬ 
placed  by  three  of  an  easily  reducible  metal. 

Hydrogen  acid.  Silver  salt. 

Sulphuric  acid. .  S04  +  H  ....  S04  +  Ag 

Eulminic  acid  . .  Cy’  04  +  H»  ....  S04  +  Ag’ 

Phosphoric  acid.  PO*  +  Hs  ....  PO®  +  Ag3 

Such  facts  furnish  us  with  strong  evidence  for 
the  view  that  the  neutralizing  effect  of  acids  is 
measured  by,  and  depends  upon,  the  quantity 
of  hydrogen  replaceable  by  metals  which  they 
contain. 

When  the  oxygen  of  any  organic  compound 
is  removed,  and  its  place  occupied  by  an  equiva¬ 
lent  of  sulphur,  a  sulphur  compound  of  the  same 
radical  is  formed,  possessing  properties  similar  to 
the  original  substance.  Por  example. 

Alcohol,  C4  H®  O’,  gives  mercaptan,  C4  H®  S’. 
Alcohol,  or  hydrate  of  the  oxide  of  ethyle,  = 
Ae  O  +  HO. 

Mercaptan,  or  hydrosulphide  of  sulphide  of 
ethyle,  Ae  S  -i-  HS. 

In  whatever  mode  the  formula  is  represented 
we  recognise  the  great  analogy  between  the  tw’o 
compounds.  The  properties  and  chemical  rela¬ 
tions  of  mercaptan  are  also  very  similar  to  those 
of  alcohol  ;  in  fact,  mercaptan  is  alcohol  in 
which  the  oxygen  has  been  replaced  by  sulphur. 
It  is  produced  when  the  hydrosulphide  of  the 
sulphide  of  potassium  (HS-hKS)  is  distUled 
with  sulphovinate  of  lime  (sulphate  of  the 
oxide  of  ethyle  and  lime)  : — 


HS  KS  -h  C4  Hs  O,  S03  -j-  CaO  SO®  =  KO  SO®,  CaO  S03  +  C4  H®  S’. 


Hydrosulphide 
of  the  sulphide 
of  potassium. 


Sulphovinate  of  lime. 


Sulphates  of  potassa 
and  lime. 


Mercaptan. 


When  we  remove  from  substances  any  of  their 
constituent  parts,  there  is  oftentimes  produced  a 
new  compound  of  another  radical,  and  sometimes 
a  new  radic.'d.  E.g, .-  Bisulphide  of  cyanogen 
when  heated  yields  bisulphide  of  carbon, 
mellon,  and  sulphur.  Bisulphide  of  carbon 
(OS’)  is  a  new  compound  of  a  simple  radical, 
carbon  ;  and  mellon  is  a  new  compound  radical 
analogous  to  cyanogen  in  its  composition  and 
salts.  This  radical,  discovered  by  Liebig,  is  a 
lemon-yellow  powder,  insoluble  in  water, 

•  Dr.  Scoffern’B  Paper  on  Sugar  next  week. 


alcohol,  and  dilute  hydrochloric  and  sulphuric 
acids ;  soluble  with  decomposition  in  potassa 
and  nitric  acid.  When  mellon  is  submitted  to 
a  red  heat  it  is  resolved  into  cyanogen  and 
nitrogen.  Mellonide  of  potassium  is  the  prin¬ 
cipal  combination  of  mellon.  It  may  be  most 
advantageously  prepared  by  fusing  together 
Forty-seven  parts  of  ferrocyanide  of  potassium. 
Seventeen  parts  of  carbonate  of  potassa. 
Twenty- two  parts  of  sulphur. 

The  excess  of  potassium  presented  in  the  alka¬ 

line  carbonate  allows  the  formation  of  sulphide 


of  iron  and  sulphocyanide  of  potassium,  which 
do  not  eviscerate  any  of  the  mellonide. 

[  To  he  continued.  ] 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  <Sfe. 


Part  II. 

ON  MKDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS, 
LECTURE  XXXIV. 

(lecture  LXII.) 

FATS  AND  FIXKD  OILS — (^Continued). 

Section  I. 

OILS,  FATS,  AND  SUBSTANCES  WHICH 
OWE  THEIR  PROPER  ITES  TO  THE 
FATTY  PRINCIPLES  WHICH  THEY 

CONTAIN--  (Confmweif) , 

SPERMACETI. 

Spermaceti  is  a  solid  fatty  matter  obtained 
from  the  oil  lodged  in  the  enormous  cavity  of  the 
head  of  the  Physeter  macrocephalus,  or  sper¬ 
maceti  whale,  and  of  other  of  the  Cetacea.  During 
the  life  of  the  animal  the  spermaceti  is  held  in 
solution  by  the  oil ;  but  after  its  death  this 
substance  separates  from  the  latter  and  is  de¬ 
posited  in  the  solid  state. 

Spermaceti  contains  margaric  acid  and  oleio 
acid,  but  no  glycerine ;  instead  of  the  latter  sub¬ 
stance  it  contains  oxide  of  cetyle. 

Cetyle  is  a  hypothetical  radical,  of  which  the 
composition  may  be  represented  by  the  formula — 
C3’  1133. 

With  one  equivalent  of  oxygen  it  forms  oxide 
of  cetyle,  which,  in  combination  with  the  mar- 
garic  and  oleic  acids,  constitutes  pure  spermaceti, 
or  cetine. 

On  boiling  cetine  with  an  alkaline  solution, 
the  fatty  acids  combine  with  the  latier,  and  the 
oxide  of  cetyle  is  liberated.  At  the  moment  of 
its  liberation,  the  oxide  of  cetyle  combines  with 
water  to  hydrated  oxide  of  cetyle.  Chevreul 
gave  the  latter  compound  the  name  of  ethal  (from 
the  first  syllable  of  the  words  ether  and  alcohol, 
on  account  of  its  analogy  of  composition  with 
these  liquids). 

According  to  Laurent  Smith,  however,  it 
would  appear  that  spermaceti,  or,  more  correctly 
speaking,  cetine,  is  not  a  compound  of  oxide  of 
cetyle  with  the  margaric  and  oleic  acids,  but  with 
ethalic  acid,  for  which  latter  acid  that  chemist 
gives  the  formula — 

C3’  H31  03. 

The  spermaceti  of  commerce  contains  always 
a  small  proportion  of  a  fluid  oil  and  a  yellowish 
principle.  From  these  admixtures  it  may  be 
purified  by  solution  in  boiling  alcohol.  'I’he  pure 
cetine  crystallizes  from  this  solution,  upon  cool¬ 
ing,  in  white  scales  of  silvery  lustre,  and  firm  con¬ 
sistence,  It  feels  soft  and  slightly  unctuous  to 
the  touch.  It  fuses  at  113°  Fahrenheit.  It  is 
insoluble  in  water,  but  to  a  trifling  extent  soluble 
in  cold,  and  rather  readily  so  in  boiling,  alcohol. 
Of  the  latter  it  requires  about  thirteen  times  its 
own  weight  for  solution ;  but  on  cooling  the 
greater  part  of  the  dissolved  cetine  is  deposited 
again  in  the  form  of  brilliant  scales.  It  is  soluble 
in  ether. 

GAUBIUS’  LINCTUS  (LOHOC). 

Take  of  Spermaceti, 

Pounded  gum  arabic,  of  each  8  grms. 
Sugar,  24  grammes. 

Rose-water,  64  grammes. 

Triturate  the  spermaceti  in  conjunction  with 
the  gum  and  sugar,  until  you  find  that  these 
several  ingredients  are  most  perfectly  and  in¬ 
timately  intermixed ;  add  a  little  rose-water, 
triturate  ten  minutes  longer,  and  add  gradually 
the  rest  of  the  water. 

For  potions  it  is  preferable  to  substitute  egg 
yolk  for  gum  arabic. 


SWEET  ALMONDS. 

Sweet  almonds  are  the  seeds  of  Amygdalus 

vulgaris,  :  dulois. 
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According  to  Boullay’s  analysis  sweet  almonds 


are  composed  of 

Water  .  3.5 

Skins  .  5 

Oil .  51 

Albumen  and  caseine  .  24 

Liquid  sugar .  9 

Gum .  3 

Vegetable  tissue .  4 

Acid  and  loss  .  0.5 


100.0 

The  almond  has  the  generic  characters  which 
belong  to  all  emulsive  seeds. 

The  oil  which  is  extracted  from  it  is  very  mild, 
and  has  hardly  any  taste  or  smell. 

Pure  oil  of  sweet  almonds  marks  38  by  Gob- 
ley’s  elaiometer,  at  54.5. 

The  skin  of  the  almond  contains  a  little  fatty 
oil  and  tannin. 

OIL  OF  SWEET  ALMONDS. 

The  following  is  the  best  method  to  prepare 
sweet  almond  oil : — Separate  the  kernels  from 
the  stones  and  fragments  of  shells,  which  are 
usually  mixed  with  the  almonds  as  sold  in  com¬ 
merce  ;  shake  the  picked  almonds  in  a  coarse 
bag,  and  sift  them  afterwards:  this  operation  is 
intended  to  remove  a  sort  of  scaly  dust  which 
covers  the  surface  of  the  almond,  and  which 
would  absorb  a  portion  of  the  oil,  and  accord¬ 
ingly  by  so  much  reduce  the  amount  of  the 
product. 

Pound  the  almonds  nowin  a  mortar,  or,  better 
still,  grind  them  in  a  mill,  and  subject  the 
pounded  or  ground  mass  to  graduated  pressure 
in  a  strong  ticking  or  horse-hair  bag.  Filter 
the  expressed  oil. 

Some  prefer  crushing  the  almonds  to  a  paste, 
instead  of  pounding  or  grinding  them.  The  oil 
expressed  from  almond  paste,  however,  always 
carries  away  with  it  a  portion  of  the  parenchyma 
and  albumen  of  the  almonds,  and  requires  ac¬ 
cordingly  more  time  to  clear,  and  is  more  liable 
to  turn  rancid  than  that  expressed  from  pounded 
or  ground  almonds. 

The  blanching  of  almonds  (by  means  of  boil¬ 
ing  water)  should  never  be  resorted  to  by  the 
apothecary,  since  the  application  of  heat  tends 
necessarily  to  increase  the  liability  of  the  oil  to 
become  rancid. 

Bitter  almonds  yield  bj'  cold  pressure  an  oil 
perfectly  analogous  to  that  obtained  from  sweet 
almonds ;  and  as  the  former  are  cheaper  than 
the  latter,  and  the  expressed  cake  of  the  bitter 
almonds  is,  moreover,  on  the  other  hand,  of 
greater  value  than  that  of  the  sweet  almonds, 
the  oil  is  commonly  prepared  from  the  former. 

For  internal  use  we  prefer  sweet  almond  oil 
to  any  other  fixed  oil,  on  account  of  its  mild  and 
agreeable  taste,  and  feeble  odour.  It  is  given 
as  a  demulcent  in  doses  of  from  4  to  30  grammes 
in  certain  inflammatory  diseases  of  the  alimentary 
canal  or  of  the  respiratory  organs. 

OILY  POTION. 

Take  of  Gum  arabic,  8  grammes. 

Sugar  syrup,  24  grammes. 

Orange-flower- water,  4  grammes. 

Common  water,  125  grammes. 

Sweet  almond  oil,  32  grammes. 

Add  the  sweet  almond  oil  to  the  potion  pre¬ 
pared  with  the  other  ingredients. 

Some  formulas  recommend  to  emulsion  the  oil 
with  the  gum,  instead  of  mixing  it  with  a  ready- 
prepared  potion  ;  thus,  for  instance,  the  Codex 
gives  the  following  formula  : — 

Take  of  Pounded  gum  arabic. 

Sweet  almond  oil,  of  each  16  grammes. 

Syrup  of  marshmallows,  32  grammes. 

Common  water,  96  grammes. 

Orange-flower-water,  16  grammes. 

Prepare  a  mucilage  of  the  gum  with  a  part  of 
the  water,  and  add  to  this  the  oil  gradually  and 
in  small  portions.  Dilute  the  emulsion  subse¬ 
quently  with  the  rest  of  the  liquids. 

WHITE  LINCTUS. 

Take  of  Sweet  almonds,  18  grammes. 

Bitter  almoirds,  2  grammes. 

Sugar, 


Take  of  Sweet  almond  oil. 

Orange-flower- water,  of  each  16 
grammes. 

Common  water,  125  grammes. 

Gum  tragacanth  in  powder,  90  centi¬ 
grammes. 

Blanch  the  almonds  in  the  usual  way,  and 
pound  them  subsequently  in  a  mortar  in  con¬ 
junction  with  part  of  the  sugar  and  a  little 
water  ;  as  soon  as  the  paste  appears  perfectly 
smooth  and  uniform,  dilute  it  with  the  rest  of 
the  water,  and  strain  the  emulsive  liquid  through 
a  cloth,  with  pressure.  Triturate  now  the  gum 
tragacanth  with  the  rest  of  the  sugar,  and  add 
to  the  mixed  powder  a  little  of  the  emulsion, 
sufficient  to  form  a  mucilage.  Mix  the  oil  with 
the  latter  by  long-continued  trituration,  and  add 
to  the  mixture  gradually  the  rest  of  the  emul¬ 
sion.  Flavour  finally  with  the  orange-flower- 
water. 

GREEN  LINCTUS. 

Take  of  Fresh  pistachio  nuts.  No.  14. 

Syrup  of  violets,  32  grammes. 

Sweet  almond  oil,  16 grammes. 

Tincture  of  saffron,  1  gramme. 

Orange- flower- water,  8  grammes. 

Common  water,  125  grammes. 

Powder  of  gum  tragacanth,  90  centi¬ 
grammes. 

F.S.A. 

As  it  is  often  difficult  to  procure  fresh  pis¬ 
tachio  nuts,  sweet  almonds  may  be  substituted 
for  them.  The  mixture  of  the  violet  syrup  and 
the  saffron  suffices  to  impart  to  the  tincture  the 
requisite  green  colour. 

ALMOND  MILK.  OR  EMULSION. 

Take  of  Sweet  almonds,  32  grammes. 

River  water,  160  grammes. 

Sugar,  16  grammes. 

F.S.A. 

This  preparation  constitutes  a  sort  of  potion, 
which  is  usually  given  as  a  demulcent  in  one 
dose. 

Take  of  Sweet  almonds,  16  grammes. 

Water,  1,000  grammes. 

F.S.A. 

Sweeten  at  pleasure. 

This  emulsion  forms  an  agreeable  demulcent 
drink. 

AMYGDALINE  TASTE. 

Take  of  Sweet  almonds,  6  grammes. 

Bitter  almonds,  1  gramme. 

Water, 

Gum  arabic. 

White  sugar,  of  each  16  grammes. 

Orange-flower-  water. 

Rose-water,  of  each  1  gramme. 

Make  an  emulsion  with  the  almonds  and  the 
water,  and  dissolve  in  it  first  the  gum  and  after¬ 
wards  the  sugar ;  evaporate  the  mixture  to  the 
proper  consistence,  and  add  to  it  about  the 
fourth  part  of  the  white  of  an  egg,  beaten  up 
with  the  aromatic  waters. 

In  the  preparation  of  large  quantities  of 
amygdaline  paste,  the  whites  of  twelve  eggs 
should  be  used  to  every  kilogramme  of  sugar. 


CACAO. 

Cacao  beans  are  the  seeds  of  Theobroma 
cacao. 

The  cacao  beans  contain  a  solid  fatty  matter, 
called  cacao  butter,  a  tolerably  large  proportion 
of  tannin,  and  a  crystalline  principle,  discovered 
first  by  Woskresensky,  who  gave  it  the  name  of 
Theobromin  ;  this  principle  is  analogous  with 
caflein.  It  is  white.  Its  taste  is  slightly  bitter, 
and  resembles  that  of  caffein  and  of  cacao.  It 
is  more  readily  and  copiously  soluble  in  boiling 
than  in  cold  water,  and  in  the  latter  menstruum 
more  so  than  in  alcohol  and  in  ether.  The  com¬ 
position  is  represented  by  the  formula  — 

C9  H5  N3  Oh 

It  may  be  readily  procured  by'  digesting  cacao 
in  distilled  water,  and  precipitating  the  fluid 
subsequently  with  acetate  of  lead.  The  liquid 
is  then  to  be  filtered  off  from  the  precipitate,  and 
the  excess  of  lead  removed  from  the  filtrate  by 
means  of  hydrosulphuric  acid.  The  theobromine 
which  is  left  in  solution  in  the  fluid  is  ultimately 


obtained  in  crystals  by'  evaporation.  It  is  then 
finally  purified  by  solution  in  alcohol  and  re¬ 
crystallization. 

CACAO  BUTTER. 

Cacao  butter  is  prepared  best  in  the  following, 
way  : — 

Cull  the  beans  carefully  to  get  rid  of  the  stones' 
and  other  impurities  with  which  they  mayr 
happen  to  be  mixed  ;  torrefy  them  afterwards- 
slightly  in  an  iron  drum,  to  render  the  shells- 
friable ;  break  into  pieces,  and  winnow  to  get' 
rid  of  the  shells  ;  sift  subsequently  to  remove- 
the  germs ;  grind  in  the  mill,  and  pound  after¬ 
wards  in  a  heated  mortar.  Place  the  paste  ob¬ 
tained  in  the  water-bath,  and  keep  it  there  for 
some  time ;  add  to  it  a  quantity  of  -water,  about 
one  tenth  the  weight  of  the  crude  cacao  used. 
Put  the  paste  now  quickly  in  linen  bags,  and. 
press  the  latter  between  tinned  iron  plates,  heatedi 
in  boiling  water. 

This  process  is  by  Josse.  The  product  obtained', 
by  it  is  superior  to  those  prepared  by  any  other 
method. 

To  purify-  the  cacao  butter  keep  it  melted  for 
some  time  in  the  water-bath,  and,  after  cooling, 
separate  it  from  the  dregs  ;  place  the  butter  now 
on  unsized  paper,  exposed  freely  to  the  air  ;  by 
this  means  the  water  is  removed.  Melt  the  pure; 
butter  again,  and  filter  the  melted  liquid  in  fun¬ 
nels  heated  by  steam. 

MM.  Henry  and  Guibourt  recommend  to  left 
the  melted  butter  run  from  the  funnel  tube  di¬ 
rectly  into  medicine  bottles,  where  it  will  then, 
solidify  on  cooling.  In  this  manner  the  butter- 
is  protected  from  contact  with  the  air,  and  may 
be  kept  a  length  of  time  without  suffering  altera¬ 
tion. 

Pure  cacao  butter  is  composed  of  oleine  andi. 
stearine.  It  fuses  at  84.2  Fahrenheit.  At  the 
common  temperature  it  is  solid,  white,  inclining, 
slightly  to  yellow,  and  has  a  mild  flavour  and 
agreeable  smell. 

PILLS  OF  CACAO  BUTTER. 

Take  of  Cacao  butter,  8  grammes. 

Powder  of  marshmallows,  1  grammeu 

Make  into  pills  of  20  centigrammes  each. 

PASTILS  OF  CACAO  BUTTER. 

Take  of  Cacao  butter,  12  grammes. 

Sugar,  88  grammes. 

Gum  tragacanth,  gramme. 

Rose-water,  12  grammes. 

Make  a  mucilage  of  the  gum  with  the  rose-¬ 
water;  triturate  the  butter  in  conjunction  with 
the  sugar,  and,  with  the  aid  of  the  mucilage^ 
make  into  pastils  of  1  gramme  each. 

VARAKA  OF  THE  INDIES. 

Take  of  Pure  torrefied  cacao,  250' grammes. 

Sugar,  720  grammes. 

Cinnamon,  30  grammes. 

Vanilla,  8  grammes. 

Ambergris,  60  centigrammes. 

Musk,  30  centigrammes. 

Pound  the  cacao  (cold),  add  the  vanilla  (cut 
and  bruised),  together  -with  a  little  sugar,  and; 
afterwards  successively  the  cinnamon,  musk,  and; 
ambergris,  and  the  rest  of  the  sugar,  keeping 
pounding  all  the  while.  Pass  the  powder  through 
a  hair  sieve. 

tronchin’s  pectoral  cream. 

Take  of  Cacao  butter. 

Syrup  of  maidenhair, 

“  of  tolu  balsam,  of  each  32 
grammes. 

Sugar,  16  grammes. 

Grate  the  butter,  and  triturate  it  subsequently 
together  with  the  sugar ;  incorporate  the  tritu¬ 
rated  mass  with  the  syrups. 

suppositories  of  cacao  butter. 

Melt  the  requisite  quantity  of  cacao  butter  at 
a  gentle  heat,  and  pour  the  melted  mass  into' 
CO  ideally- shaped  paper  moulds. 


Section  II. 

SUBSTANCES  IN  WHICH  THE  FATTY 
MATTER  IS  ASSOCIATED  WITH  SOME 
ACITVE  PRINCIPLE. 

This  series  comprises  :  — 

The  seeds  of  Ricinus  communis, 
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The  seeds  of  Croton  tiglium, 

“  Euphorbia  lathyris, 
Cod-liver  oil. 


RICINUS  SEEDS. 

The  seeds  of  Ricinus  communis  contain  an 
oil  which  is  very  remarkable  for  its  chemical 
properties ;  tliis  oil  is  known  in  England  under 
the  name  ef  castor  oil.  It  is  white  and  viscous, 
and  has  a  feeble  and  disagreeable  taste  and 
«mell.  It  is  soluble  in  all  proportions  in  alcohol 
of  95°  C.  Alcohol  of  90°  C.  dissolves  of  it  only 
5-5ths  of  its  own  weight.  Upon  saponification 
it  yields,  according  to  the  observations  of  Bussy 
and  Lecanu,  three  different  acids,  viz.,  ricinic 
acid,  elaiodic  acid,  and  margaritic  acid  ;  the  two 
former  of  these  acids  are  remarkable  for  their 
axcessive  acridity.  The  ricinic  acid  is  solid,  the 
elaiodic  acid  liquid.  Both  are  exceedingly 
soluble  in  alcohol  and  in  ether.  Several  of  the 
salts  which  they  form  with  bases  are  soluble  in 
alcohol. 

We  are  as  yet  almost  perfectly  in  the  dark  as 
regards  the  chemical  composition  of  castor  oil. 
Some  persons  fancy  that  the  purgative  property 
is  inherent  in  the  oil,  contending  that,  as  the  oil 
differs  in  its  chemical  characters  from  all  other 
fats  and  oils,  so  it  may  also  differ  from  them  in 
its  medicinal  properties.  The  purgative  action 
of  the  oil,  however,  is  exceedingly  feeble  as 
compared  with  that  of  the  seeds :  an  emulsion 
made  with  one  or  two  ricinus  seeds  purges 
violently.  A  few  years  since  I  had  extracted 
from  castor  oil,  by  a  long  process  which  did  not 
admit  of  great  exactness,  a  soft,  resinous  matter, 
apparently  analogous  to  the  resin  of  the  oil  of 
Euphorbia  lathyris  :  this  matter  was,  however, 
evidently  a  complex  product.  M.Boutron,  some 
years  ago,  found  in  castor  oil  a  species  of  stearine. 
I  have  since  succeeded  to  extract  (with  the  aid 
of  repeated  solution  in  alcohol)  from  a  deposit 
formed  by  castor  oil  a  solid,  white,  slightly 
pitchy  substance,  which  fuses  only  at  a  tem¬ 
perature  above  212°  Fahrenheit.  From  the 
small  quantity  of  these  products  I  have  been 
unable  to  study  them  more  minutely ;  yet  the 
simple  fact  of  their  having  been  produced  from 
castor  oil  suffices  to  show  that  this  oil  must  be  a 
mixture  of  several  different  substances. 

PREPARATION  OP  CASTOR  OIL, 

Pick  the  ricinus  seeds  carefully,  to  get  rid  of 
all  foreign  bodies  with  which  they  may  happen 
to  be  mixed  ;  grind  the  seeds  in  a  mill,  put  the 
pasty  powder  obtained  into  a  ticking-bag,  and 
subject  to  the  action  of  the  press,  taking  care  to 
proceed  gently  and  gradually,  as  the  oil  is  very 
viscous,  and  can  run  off  only  slowly.  Filter  the 
product  (which  is  by  no  means  transparent) 
through  paper,  exposing  the  filter  to  the  heat  of 
the  stove,  which  will  diminish  the  viscosity  of 
the  oil,  and  thus  enable  it  to  pass  through  the 
filter. 

Castor  oil  is  given  as  a  mild  purgative  in  doses 
of  fifteen  to  sixty  grammes.  The  best  way  to 
administer  it  is  in  a  little  mutton  or  chicken 
broth,  or  beef  tea,  from  which  the  fat  has  been 
skimmed  off.  It  is  also  sometimes  given  in 
emulsion. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 

J.  C.  NESBIT,  ESQ.,  F.G.S.,  &c.,  ON  A 
NEW  METHOD  FOR  THE  QUANTITA¬ 
TIVE  DETERMINATION  OF  NITRIC 
ACID. 


[Communicated  hy  the  Author,^ 

It  has  long  been  felt  as  a  great  evil  by  che¬ 
mical  analysts  that  no  good,  efficient,  and  easy 
plan  for  the  determination  of  nitric  acid  and 
some  of  the  compounds  of  nitrogen  has  yet  been 
made  known,  and  that,  consequently,  the  analysis 
of  these  substances  is  a  matter  of  considerable 
difficulty  and  trouble.  Any  attempt  towards 
the  solution  of  this  problem  will,  it  is  to  be 
hoped,  receive  a  favourable  consideration  from 


many  who  have  experienced  the  need  of  an 
easier  plan. 

The  method,  which  is  the  subject  of  this 
paper,  depends  upon  the  possibility  of  convert¬ 
ing,  by  means  of  nascent  hydrogen,  an  equi¬ 
valent  of  nitric  acid,  or  of  any  nitrate  or  otlier 
body  containing  an  equivalent  of  nitrogen,  into 
an  equivalent  of  ammonia,— a  substance  of  very 
easy  quantitative  determination. 

It  was  long  ago  observed  that,  when  dilute 
nitric  acid  is  allowed  to  act  upon  tin  filings, 
ammonia  may  be  detected  in  the  solution  of  the 
metal.  The  same  was  afterwards  observed  with 
iron.  Kuhlman  has  still  further  generalized 
these  observations  by  proving  “that  all  the 
metals  capable  of  decomposing  water  give  a 
certain  quantity  of  ammonia  when  they  are 
placed  in  contact  with  weak  nitric  acid.” 

More  recently,  Kuhlman  has  published  a 
number  of  experiments,  showing,  under  various 
circumstances,  the  production  of  ammonia  by 
nascent  hydrogen  in  the  presence  of  one  or 
other  of  the  nitiates. 

Thus  he  show's  that,  when  dilute  sulphuric  or 
hydrochloric  acid  in  contact  with  iron  or  zinc 
is  in  the  act  of  evolving  hydrogen,  the  addition 
of  a  nitrate  causes  the  evolution  of  gas  to  cease 
for  awhile,  and  that  afterwards  ammonia  may  be 
found  in  the  solution. 

It  is  evident  from  this  that  the  nascent  hydro¬ 
gen  unites  with  the  oxygen  of  the  nitric  acid  to 
produce  ivater,  and  also  with  the  nitrogen  to 
produce  ammonia.  For  this  purpose  8  equivs. 
of  hydrogen  are  required  to  convert  1  equiv.  of 
nitric  acid,  NO®  11,  into  6  equivs.  of  water,  6HO, 
and  1  of  ammonia,  NH“,  or,  with  the  addition  of 
1  atom  of  water,  NHi  O,  oxide  of  ammonium. 

The  experiments  of  Kuhlman,  ■which  are  all 
qualitative,  do  not  appear  to  have  been  carried 
further  than  was  necessary  to  illustrate  his  views 
of  nitrification  ;  and  they  do  not,  therefore, 
show  the  extent  to  which  this  conversion  is 
carried,  and  whether  the  whole  of  the  nitrogen 
can  be  made  to  assume  the  form  of  ammonia. 

A  number  of  experiments  have  in  consequence 
been  instituted  in  our  laboratory',  which  have 
proved  that,  with  proper  precautions,  the  whole 
of  the  nitrogen  in  the  nitrates  and  in  nitric  acid 
may  easily  be  made  to  assume  the  form  of  am¬ 
monia,  and  thus  be  rendered  easy  of  deter¬ 
mination. 

If  ten  grains  of  a  salt,  such  as  nitrate  of 
potash,  be  taken  for  analysis,  about  200  or  300 
grains  of  thin,  clear  fragments  of  zinc  are  put 
into  a  small  flask,  to  which  a  portion  of  water  is 
added.  From  half  an  ounce  to  three  quarters  of 
an  ounce  of  hydrochloric  acid,  sp.  gr.  1.17,  must 
be  poured  out  into  a  small  measure,  and  about 
one  tenth  part  added  to  the  zinc  and  water. 
When  effervescence  has  fairly  commenced  a 
portion  of  the  nitrate,  previously  dissolved  in  a 
small  quantity  of  water,  is  added  to  the  mixture. 
The  temperature  of  the  whole  must,  if  necessary, 
be  kept  low,  by  placing  the  vessel  in  cold  water. 


After  a  short  period  a  little  more  acid  is  added, 
and  then  a  little  nitrate,  until  all  the  solution  of 
the  nitrate  with  the  washings  is  poured  in,  and 
about  one  fourth  of  the  acid  is  left.  Care  should 
be  taken  that  for  the  first  hour  the  effervescence 
is  slow.  When  the  whole  of  the  solution  of  the 
nitrate  is  poured  in,  the  remainder  of  the  acid 
must  be  added  from  time  to  time,  and  the  whole 
left  until  effervescence  ceases.  The  liquid  is 
then  carefully  separated  from  the  undissolved 
zinc,  which  is  well  washed  with  the  smallest 
quantity  of  water,  and  the  whole  distilled  with 
a  proper  quantity  of  hydrate  of  lime,  or,  occa¬ 
sionally,  a  little  potash  ;  the  ammonia  being  col¬ 
lected  in  a  proper  condenser,  similar  to  Liebig’s 
five-bulb  apparatus.  The  great  danger  to  be 
avoided  consists  in  allow'ing  the  hydrogen  to 
be  liberated  too  rapidly,  by  which  means  so 
much  heat  is  generated  as  to  cause  a  portion  of 
the  nitrogen  to  escape  in  the  form  of  binoxide  of 
nitrogen.  It  is  useless  to  point  out  that  the 
hydrochloric  acid  must  contain  no  salt  of  am¬ 
monia. 

The  ammonia  is  determined  in  our  laboratories 
by  a  method  similar  to  that  of  Dr.  Ure,  which 
admits  of  considerable  exactness,  viz.,  by  the 
use  of  a  solution  of  litmus  and  a  neutralizing  acid 
of  known  constitution.  The  dilute  sulphuric 
acid  used  has  a  sp.  gr.  of  about  1.0327  ;  1,000 
grain  measures  of  which  contain  exactly  an 
equivalent  in  grains  of  sulphuric  acid.  This 
quantity,  therefore,  will  exactly  neutralize  an 
equivalent  of  any  alkali. 

The  acid  can  ahvays  be  easily  kept  at  the 
proper  strength  by  means  of  two  hydrostatic 
bulbs  made,  the  one  to  float,  and  the  other  to 
sink,  in  the  acid  of  proper  specific  gravity. 

A  graduated  tube  is  filled  with  the  acid,  a 
small  quantity  of  a  solution  of  litmus  is  poured 
into  a  good-sized  evaporating-dish,  and  then  a 
portion  ot  the  ammonia  water  from  the  receiver. 
The  acid  is  cautiously  added  until  the  mixture 
becomes  red,  more  ammonia  is  added  until  it 
turns  blue,  then  a  little  more  acid  ;  and,  lastly, 
the  receiver  is  rinsed  out,  and  the  acid  carefully 
dropped  in  until  the  blue  colour  of  the  mixture 
just  changes  to  red,  when  the  number  of  drops 
of  acid  that  have  been  used  must  be  read  off. 
The  number  of  drops  of  acid,  multiplied  by  the 
equivalent  of  ammonia  and  divided  by  1,000,  will 
give  the  amount  of  ammonia  present  in  the  body 
under  examination.  In  the  case  of  a  nitrate 
being  employed  the  number  of  drops  of  acid, 
multiplied  by  the  equivalent  of  the  nitrate  under 
examination  and  divided  by  1,000,  will  give  the 
amount  of  the  pure  nitrate  used.  A  similar  cal¬ 
culation  is  made  for  nitric  acid. 

The  following  experiments  will  demonstrate 
the  accuracy  of  this  method  for  the  determina¬ 
tion  of  the  nitrates,  and  its  applicability  to  nu¬ 
merous  difficult  cases.  For  most  of  the  results 
I  am  indebted  to  those  of  my  pupils  whose 
names  are  attached  to  their  respective  ana¬ 
lyses  : — 


1 

2 

3 

4 

5 

6 

7 
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9 

10 

11 

12 

13 

14 

15 
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TABLE  OE  EXPERIMENTS  ON  THE  COMPLETE  CONVERSION  OP  NITRIC  ACID  INTO  AMMONIA. 


Substance  taken. 


15  grains  pure  nitre 


15 

(i 

ditto 

8 

(( 

ditto 

15 

<( 

ditto 

5 

<( 

ditto 

5 

ditto 

15 

<< 

ditto 

5 

ditto 

15 

<( 

ditto 

5 

(f 

ditto 

10 

H 

nitre  and  1 

95 

it 

salt  ) 

15 

tt 

nitre  and  1 

95 

ti 

salt  ) 

5 

(( 

nit.  baryta 

5 

ft 

nitre . 

5 

ft 

nit.  lead  .. 

6 

ft 

nit.  baryta 

Drops  of 
Acid  to 
Neutralize 
the  produced 
Aitiinonia. 

Substance 

by 

Calculation. 

Nitric  Acid 
by 

Theory. 

Nitric  Acid  by 
Calculation 
irora 

Experiment. 

148 

14.99 

8.01 

8.01 

J.  C.  Nesbit. 

148 

14.99 

8.01 

8.01 

J.  Bailey. 

80 

8.19 

4.27 

4.33 

J.  Gater. 

148 

14.99 

8.01 

8.01 

J.  Bailej'. 

49 

4.96 

2.67 

2.65 

ditto. 

49 

4.96 

2.67 

2.65 

J.  Gater. 

148 

14.99 

8.01 

8.01 

ditto. 

50 

5.06 

2.67 

2.70 

E.  Lane. 

148 

14.99 

8.01 

8.01 

J.  Bailey’. 

49 

4.96 

2.67 

2.65 

ditto. 

99 

10.02 

5.34 

5.36 

ditto. 

10 

15.19 

8.01 

8.12 

ditto. 

38 

4.97 

2.06 

2.05 

J.  Gater. 

49 

4.96 

2.67 

2.65 

ditto. 

30 

4.97 

1.63 

1.62 

ditto. 

38 

4.97 

2.06 

2.05 

J.  Blyth. 

4b 


Experiments  have  been  instituted  with  some 
other  compounds  of  nitrogen,  but  want  of  leisure 
has  prevented  the  completion  of  the  investiga¬ 
tion. 

With  the  yellow  prussiate  of  potash  not  a 
trace  of  ammonia  was  found,  but  there  was  a 
small  quantity  ina  specimen  of  the  red  prussiate, 
for  whose  purity,  however,  I  dare  not  vouch. 

Some  experiments  have  also  been  made  with 
vegetable  alkalis ;  and  I  apprehend  that  even¬ 
tually,  by  the  employment  of  nascent  hydrogen, 
a  much  greater  knowledge  of  the  intimate  con¬ 
stitution  of  some  organic  bodies  will  be  ob¬ 
tained. 

Caffeine  and  quinine,  when  subjected  to  this 
process,  furnished  ammonia  ;  and  in  one  experi¬ 
ment  with  urea  one  half  of  the  nitrogen  was 
liberated  in  the  form  of  ammonia,  whilst  the 
other  doubtless  remained  as  a  cyanogen  com¬ 
pound. 

I  have  had  no  opportunity  of  trying  this  pro¬ 
cess  with  the  nitrites,  hyponitrates,  &c.,  but  I 
have  no  doubt  that  it  will  serve  as  an  easy 
method  for  their  analysis. 


A  CORRESPONDENT  ON  THE  MANU¬ 
FACTURE  OF  POTATO  STARCH.* 


As  the  manufacture  of  potato  starch  has  be¬ 
come  a  most  important  branch  of  manufacture, 
it  may  be  interesting  and  useful  to  many  of 
your  subscribers  to  know  the  method  pursued. 
If,  iherefore,  the  following  brief  account  prove 
in  your  estimation  of  any  value,  you  may  cause 
it  to  appear  in  your  journal.  As,  however,  I 
am  unaccustomed  to  writing,  I  should  not  wish 
my  name  appended  to  any  thing  I  may  forward 
for  your  consideration.  The  process  is  this 
The  potatoes  after  being  well  washed  are  re¬ 
duced  to  pap  by  a  cylinder  grater,  making  about 
500  to  600  revolutions  per  minute,  and  the 
grated  matter  w'a  hed  upon  a  wire  sieve  (No. 
36).  This  operation  separates  the  fibrous  from 
the  starchy"  part  of  the  potato.  The  latter  is 
now  repeatedly  washed  with  clear  water  until 
quite  white  and  pure.  It  sometimes  happens 
that  numerous  stones  accompany  the  potatoes, 
and  occasionally  they  appear  so  like  the  potato 
that  except  from  the  weight  it  is  impossible  to 
distinguish  them.  The  following  mode  of  ef¬ 
fecting  their  separation  I  have  found  effectual 
and  of  easy  execution: — After  the  potatoes  are 
washed  let.  them  be  thrown  into  a  solution  of 
common  salt  and  water,  sufficiently  strong  to 
cause  the  potatoes  to  swim  on  the  surface.  All 
the  stones,  being  of  a  greater  specific  gravity  than 
the  potato,  will  sink  to  the  bottom,  and  thus  a 
serious  cause  of  expense  and  annoyance  will  be 
avoided. 


FOREIGN  SCIENTIFIC  INTELLIGENCE. 


PARIS  ACADEMY  OF  SCIENCES.— Nov.  20. 


M.  Regnault  presented  a  communication  from 
M.  E.  St.  Evre  on  some  new  derivations  from 
iodoform.  When  a  current  of  cyanogen  is  passed 
into  an  alcoholic  solution  of  iodoform,  the  liquor 
rises  in  temperature,  and  then  assumes  a  violet 
tint,  more  or  less  decided.  When  left  to  rest  it 
soon  deposits  prismatic  crystals  of  a  golden- 
yellow  colour,  grouped  in  such  a  manner  as  to 
present  the  appearance  of  a  vine  leaf.  On  care¬ 
fully  washing  the  mass  with  dilute  cold  alcohol 
two  different  substances  are  obtained,  endowed 
with  a  high  degree  of  metallic  lustre,  the  one  of 
a  violet  colour,  the  other  of  a  golden-green 
colour.  The  first,  submitted  to  analysis,  pre¬ 
sented  the  composition  of  cyanized  iodoform, 
and  corresponded  to  the  formula — 

C4  H-i  D,  C4  Az^  =  C8  H4  D  Az>. 

It  contains  in  round  numbers  87  per  cent,  of 
iodine,  whilst  iodoform  contains  97. 

The  second  substance  contains  still  less  iodine. 
Besides,  these  two  substances,  as  well  as  iodo- 

*  As  our  correspondent  desires  it  we  will  not  print  his 
name  ;  meantime  let  us  assure  him  that  we  prefer  practical 
knowledge  to  elegance  of  composition. 


form  itself,  submitted  to  different  reagents,  such 
as  fuming  nitric  acid,  the  alcoholic  solution  of 
ammonia,  and  hydrosulphate  of  ammonia,  yielded 
peculiar  products,  which  M.  St.  Evre  is  at  pre¬ 
sent  investigating,  the  results  of  which  investi¬ 
gation  he  will  submit  to  the  Academy. 


BERLIN  ACADEMY  OF  SCIENCES. 


ON  THE  CHEMICAL  COMPOSITION  OF  MAGNETIC 
PYRITES.  BY  M.  G.  ROSE. 

In  this  communication  M.  Rose  seeks  to  prove 
that  the  magnetic  pyrites  constitutes  a  kind  of 
itself,  the  chemical  composition  of  which  is  re¬ 
presented  by  the  formula — 

Fe 

and  that  neither  the  magiietic  pyrites  of  Bareges, 
of  which  the  chemical  composition,  according  to 
Berzelius,  is  represented  by  the  formula — 

Fe9^, 

nor  that  of  Bodennais,  which,  according  to 
M.  Schaffgotoch,  is  represented  by  the  following 
formula — 

Fe  sFe, 

can  be  separated  from  the  other  magnetic  pyrites. 

M.  Rose  refutes  also  an  assertion  of  M.  Breit- 
haupt,  supported  by  MM.  Frankenheim,  De 
Kobell,  and  Rammelsberg,  viz.,  that  the  magnetic 
pyrites  is  a  simple  sulphuret  of  iron,  Fe,  because 
that  it  presents  the  same  form  as  the  simple  sul- 
phurets,  arseniur;  ts,  and  antimoniurets  of  the 
metals  ;  for  the  magnetic  pyrites  leaves  by  solu¬ 
tion  in  hydrochloric  acid  a  residuum  of  sulphur 
which  cannot  be  considered  as  being  a  mixture, 
since  it  cannot  be  extracted  by  sulphuret  of 
carbon,  and  because  that  a  polished  surface  of 
magnetic  pyrites  does  not  offer  the  slightest 
inequality.  The  simple  sulphuret  of  iron  is  a 
compound  entirely  different  from  magnetic 
pyrites,  inasmuch  as  it  is  never  magnetic,  and 
has  a  specific  gravity  much  less  than  bisulphuret 
of  iron,  Fe,  although  all  the  lower  degrees  of  sul- 
phuration  have  a  greater  specific  weight  than  the 
higher,  The  magnetic  pyrites  has,  indeed,  a 
specific  gravity  of  4.62,  whilst  the  bisulphuret  of 
iron  in  the  iron  pyrites  has  a  specific  gravity  of 
5.03,  and  the  Speerkiese  a  specific  gravity  of 
4.86.  This  low  specific  gravity  of  magnetic 
pyrites  shows  not  only  that  it  possesses  a  degree 
of  sulphuration  different  from  that  of  the  simple 
sulphuret  of  iron,  but  more,  that  it  is  a  combina¬ 
tion  of  two  different  degrees  of  sulphuration. 

The  specific  weight  of  the  simple  sulphuret  of 
iron  artificially  prepared  is,  according  to  M.  Rose, 
4.73,  that  is  to  say,  always  greater  than  that  of 
the  magnetic  pyrites,  but  lower  than  that  of  iron 
pyrites,  which  simply  arises  from  the  porosity  of 
the  substance  employed. 


REVIEWS. 


DR.  BILLING  ON  CHOLERA.* 

Of  the  various  publications  of  many  forms 
which  the  appearance  of  the  cholera  amongst  us 
has  called  into  existence,  there  are  very  few  to 
which  we  have  been  enabled  to  award  a  tribute 
of  praise.  They  have  been,  in  short,  little  better, 
w'ith  few  exceptions,  than  simply  records  of 
cases  —an  assemblage  of  incongruous  facts — 
without  the  shadow  of  philosophical  arrange¬ 
ment,  and  with  few  practical  deductions  be¬ 
yond  mere  generalities.  True  it  is  that  the 
statistics  of  the  disease  have  determined  the  fact 
that  the  poor,  the  intemperate,  the  ill  clad  and 
ill-fed,  have  been  most  predisposed  to  the  disease ; 
but  here  there  is  nothing  definite  ;  the  proximate 
cause  of  the  cholera  is  as  much  obscure  as  ever. 
Again,  the  important  facts  have  been  educed 
that  the  cholera  is  not  contagious,  and  that  there 
is  a  certain  family  idiosynocrasy  predisposing  to 
the  disease,  inasmuch  as  the  children  of  those 
who  died  of  the  cholera  in  the  year  1832  have 
been  found  (at  least  in  some  parts  of  the  world) 

*  On  the  Treatment  of  Asiatic  Cholera.  By  Archibald 
Billing,  M  D.,  A.M.,  F.R.S.,  author  of  “  Pirst  Principles  of 
Medicine.” 


to  have  been  the  first  to  succumb  on  the  present 
occasion.  But  in  advance  of  these  mere  generali¬ 
ties  nothing  positively  has  been  made  out,  no 
consistent  theory  even  of  the  pathology  of  the 
disease  offered,  far  less  any  rational  mode  of 
treatment  or  code  of  diet  laid  down. 

It  would  be  somewhat  amusing  to  collate  all 
the  official  regulations  from  Colleges  of  Phy¬ 
sicians  and  boards  of  health  which  have  ap¬ 
peared  on  the  subject  of  cholera  from  time  to 
time.  It  would  not  require  an  Esculapius  rede- 
vivus  to  affirm  that  all  these  codes  from  so  many 
learned  boards  failed  to  embrace  one  general 
principle.  To  say  nothing  about  the  discrepancies 
of  medical  treatment,  which  are  somewhat  be¬ 
yond  our  province,  let  us  pass  on  to  another 
subject  which  is  very  interesting  to  every  body, 
namely,  the  important  one  of  dietetics.  What, 
then,  would  have  been  the  fate  of  him  who,  in 
obedience  to  the  aggregate  wisdom  of  all  the  me¬ 
dical  associations  touching  upon  dietetics  in  con¬ 
nection  with  cholera,  should  have  been  impli¬ 
citly  guided  by  the  same?  We  say  his  fate 
would  be  sealed — he  must  have  starved  ;  every 
article  of  food  would  have  been  found  placed  by 
some  one  of  the  numerous  boards  on  the  pro¬ 
scribed  list. 

A  certain  party  of  peculiar  fame  tells  what  to 
eat,  drink,  and  avoid  ;  the  cholera  boards  have 
not  been  half  so  sensible  in  the  aggregate,  for  we 
have  seen  that  every  thing  in  turn  came  under 
the  ban. 

Dr.  Billing’s  pamphlet  we  emphatically  ex¬ 
empt  from  the  animadversion  passed  by  us  on 
the  general  medical  literature  appertaining  to 
the  cholera.  This  author,  at  least,  has  the  merit 
of  communicating  the  definite  proposition — that 
the  nature  of  cholera  has  been  entirely  misunder¬ 
stood — that  it  is  a  fever,  an  exaggeration  of  in¬ 
termittent  fever,  of  so  grave  a  type  that  but  few 
patients  experience  the  second  or  hot  febrile  stage. 
Admit  this  proposition,  and  it  follows  that  the 
medical  treatment  hitherto  pursued  has  been,  up 
to  the  present  period,  radically  wrong.  It  has 
either  consisted  of  such  inanities  as  warm  tea, 
spirit,  wine  and  water,  or  moderately  strong 
spirituous  drinks  ;  or  else,  with  more  boldness 
than  reason,  heroic  doses  of  mercury,  alcohol, 
or  essential  oils  ;  or  the  stiF  more  heroic  remedy 
of  saline  transfusion  has  been  had  recourse  to, 
— with  what  success  let  the  records  of  medical 
practice  tell ! 

But  it  is  time  that  our  author  should  appear 

“  Ague,”  he  remarks,  “  is  a  kind  of  fever,  so 
is  smallpox ;  the  cold  shivering  produced  by  in¬ 
ternal  inflammation  is  a  febrile  state.  How 
different  is  the  first  accession  of  these  diseases 
to  what  occurs  afterwards ;  yet  not  more  unlike 
than  the  first  cold  stage  of  cholera  to  the  second 
or  febrile  state,  which  at  first  was  not  recognised, 
because  so  many  died  in  the  previous  cold  stage  ; 
and  even  in  those  cases  where  death  did  not 
occur  until  the  febrile  heat  commenced  the 
medical  attendant,  being  generally  a  novice  in 
this  disease,  supposed  that  this  (in  leality 
febrile)  heat  was  a  beneficial  result  of  the 
stimulants  he  had  administered. 

“  The  cold  stage  of  what  is  called  ‘  fever  and 
ague  ’  is  as  like  cholera  as  may  be, — cold  sur¬ 
face,  shrivelled  skin  of  hands,  livid  face,  crampy 
pains  in  the  limbs,  pain  in  the  stomach,  head¬ 
ache,  faintness,  nausea  or  vomiting,  and  some¬ 
times  diarrhoea,  in  which  case,  of  course,  little 
or  no  urine  is  passed. 

“  At  the  accession  of  smallpox  the  patient  is 
violently  sick,  with  shivering,  and  pains  in  the 
stomach,  back,  head,  and  limbs. 

“  A  patient  with  suppurative  inflamma  ion  of 
some  internal  organ— the  liver,  fur  instance — 
will  become  pale  and  cold,  the  hands  and  feet 
cold  as  ice  ;  his  teeth  will  chatter,  and  the  whole 
frame  shiver  ;  he  will  also  have  the  pains  in  the 
head  and  back,  and  faintness.  In  such  cases  as 
the  latter  the  medical  man,  having  previously 
known  the  existence  of  the  inflammation,  which 
has  arrived  at  such  a  height  as  to  produce  these 
symptoms,  does  not  attempt  to  relieve  the  patient 
by  hot  brandy  and  water,  but  rather  stiikes  at 
the  root  of  the  disease — the  inflammation — by 
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what  are  called  fever  medicines, — antimony  and 
salines,  with  leeches,  &c. 

“When  the  shivering,  sickness,  and  pains 
*  preliminary  to  smallpox  commence,  will  the 
practitioner,  if  he  be  aware  of  the  nature  of  the 
case,  give  hot  brandy  and  water  ?  Will  he  not, 
on  the  contrary,  try  to  mitigate,  by  fever  medi¬ 
cines,  the  feverish  symptoms  which  he  knows 
will  supervene  ? 

“  In  the  cold  stage  of  ague  it  is  well  ascer¬ 
tained  that  nothing  cuts  short  the  shivering, 
and  other  miserable  sensations,  so  effectually  as 
an  emetic,  and  that  it  does  so  without  the  aid  of 
any  artificial  external  heat. 

“  Thus  we  see  that,  when  medical  men  are 
thoroughly  acquainted  with  a  disease,  they  fol¬ 
low  in  many  instances  that  practice  which  is 
called  indirect  and  is  the  most  efficacious.  Such 
indirect  treatment  I  know  to  be  the  most  suc¬ 
cessful  in  cholera,  the  remedy  for  this  disease 
being  : — 

“  Water,  half  a  pint. 

“  Tartar  emetic,  2  grains. 

“  Sulphate  of  magnesia,  half  an  ounce.  Mix. 

“  The  dose  is,  for  an  adult  (from  fifteen  years 
upwards),  a  tablespoonful  every  half  hour  ;  for 
a  child  of  a  year  and  a  half  or  two  years,  a 
teaspoonful ;  and  for  the  intermediate  years  a 
proportionate  dose. 

“  External  heat  is  useless.  I  have  found  the 
attendants  scalding  their  hands  in  applying 
flannel  wrung  out  of  hot  water,  bags  of  hot 
bran,  and  other  fomentations,  without  effect : 
these  I  have  always  put  aside,  and,  generally,  by 
the  time  the  patients  had  taken  the  third  dose  (if 
not  before),  they  have  described  a  sensation  of 
warmth  creeping  over  them.  The  first  or  second 
dose  usually  begins  to  allay  the  nausea  and 
diirrhoea. 

“  I  am  not  so  absurd  as  to  assert  that  this 
treatment  is  infallible,  there  being  of  all  diseases, 
as  scarlatina,  smallpox,  jungle- fever,  cholera,  &c., 
different  degrees  ;  from  that  which  kills  in  three 
or  four  hours  to  that  which  never  confines  the 
patient  to  bed  :  one  individual  will  be  so  slightly 
attacked  as  to  be  able  to  walk  about  during  the 
whole  course ;  another  dangerously,  but  still 
within  the  reach  of  medical  skill  ;  a  third 
mortally, — the  dose  of  the  morbid  poison  of  the 
epidemic  imbibed  by  the  patient  being  so  dele¬ 
terious  that  no  human  aid  can  avail,  any  more 
than  if  a  cannon-shot  had  passed  through  his 
body ;  the  violence  of  the  attack  resembling  the 
severe  epidemic  fevers  of  hot  climates,  where 
soldiers  have  been  known  to  drop  down  on 
parade  and  die  in  a  few  hours. 

“  Cholera  patients  should  be  allowed  to  drink 
freely  of  quite  cold  water  ;  it  is  the  only  beve¬ 
rage  agreeable  to  them,  and  is  useful  in  relieving 
the  sickness  and  other  symptoms.  As  soon  as 
the  urgent  symptoms  are  checked,  it  is  useful  to 
give  five  grains  of  calomel,  because  the  liver 
suffers  similarly  to  what  it  does  in  ague ;  but,  if 
the  calomel  be  taken  before  the  vomiting  is 
stopped,  it  may,  of  course,  be  lost.  Bisulphate 
of  quinine,  also,  should  be  administered  from  the 
first  day,  analogously  with  ague, — a  grain  or 
more  every  fourth  hour,  and  as  long  as  the  skin 
continues  dry,  and  warmer  than  natural,  as 
alluded  to  above ;  half  a  dose  of  the  fever- 
mixture  should  also  be  given  each  time  with  the 
quinine. 

“The  diet  should  be  nutritious,  but  light,  as 
the  tone  of  the  stomach  is  greatly  diminished ; 
at  first  nothing  is  better  than  milk  mixed  with 
water,  arrowroot,  gruel,  &c.,  given  cold,  until 
the  patient’s  own  sensations  make  him  prefer 
them  warm,  which  is  evidence  of  a  return  to  a 
more  healthy  state  ;  in  this  respect  the  patient’s 
own  wishes  must  be  attended  to. 

“  Dry  friction  seems  to  be  the  only  useful 
external  application. 

“  When  the  fever-medicine  cannot  be  quickly 
obtained,  it  is  well  to  be  acquainted  with  a  ready 
substitute.  The  following  will  be  found  to  have 
much  influence,  though  it  certainly  is  not  so 
efficacious  as  to  allow  us  to  dispense  with  the 
mixture,  if  it  can  possibly  be  procured  : — 

“  Half  a  pint  of  water. 


“  A  large  tablespoonful  of  common  table  salt. 

“  A  large  tablespoonful  of  flour  of  mustard. 
Mixed. 

“  The  doses  the  same  as  of  the  former. 

“  Mustard  is  a  well-known  emetic  ;  but  it  is 
not  because  it,  or  tartar  emetic,  or  ipecacuan,  or 
sulphate  of  zinc,  &c.,  in  large  doses,  produce 
vomiting,  that  they  give  relief,  but  because  the 
emetic  substances  and  salines,  in  divided  doses, 
have  an  effect  on  the  nerves  of  the  primse  vise 
that  counteracts  the  effects  of  the  epidemic 
poison  which  produces  the  phenomena  of  cholera, 
ague,  and  other  febrile  states.” 

Dr.  Billing’s  strictures  on  the  sapient  manifesto 
of  the  non-medical  Board  of  Health  are  most 
just  :  — 

“  The  ‘  sal  volatile,’  recommended  in  the  mani¬ 
festo  of  the  Board  of  Health,  is  not  hurtful  as  to 
the  medicine  itself,  but  inefficient;  and  the  ‘  hot 
water,’  ordered  to  be  given  with  it,  is  positively 
injurious.  The  next  thing  there  recommended 
is  ‘hot  brandy  and  water,’ which  is  also  inju¬ 
rious  ;  as  must  be  known  by  every  person, 
medical  or  not,  hot  brandy  and  water  is  inconsis¬ 
tent  with  fever  medicines  in  feverish  disease.  If 
the  patient  does  not  die  in  the  cold  stage  the 
quantity  of  brandy  in  his  inside  will  add  to  the 
lever  when  he  arrives  at  the  warm  stage  ;  and 
practitioners  who  formerly  witnessed  the  cholera 
will  recollect  having  sometimes  seen  a  patient 
begin  to  get  warm  during  such  treatment,  as  if 
benefited  by  it;  whereas  this  incipient  warmth 
indicated  the  commencement  of  the  second  stage 
of  the  disease,  and  not  relief  from  the  disease, 
for  the  patient  precisely  at  that  period  died,  to 
the  disappointment  of  all  around  him. 

“  It  would  be  difficult  for  any  person  unac¬ 
quainted  with  the  phenomena  of  ‘  fever  and 
ague  ’  properly  to  understand  this  subject. 

“  One  of  the  instructions  of  the  board  is,  ‘  in 
a  word,  to  do  everything  practicable  to  procure 
a  warm  general  perspiration  until  the  arrival  of 
the  medical  attendant.’  Did  the  writer  of  this 
ever  see  cholera  ?  Can  any^  human  means  pro¬ 
cure  a  warm  general  ‘  perspiration’  ?  The  first 
change,  whether  beneficial  or  otherwise,  must  be 
into  a  gradual  restoration  of  dry  warmth,  not 
perspiration,  which,  as  shown  above,  caused 
many  to  be  deceived  as  to  the  operation  of 
stimulants.  The  other  directions  of  the  board, 
which  are  not  incorrect,  are  hackneyed  truisms  : 

‘  to  keep  the  feet  dry,  the  chambers  venti¬ 
lated,  not  to  drink  to  intoxication,  to  wear 
flannel  next  the  skin  in  damp,  cold  weather.’ 
There  is  also  a  caution  against  ‘  the  use  of  cold 
purgative  medicines,  except  under  medical  di¬ 
rection,’  as  if  the  English  were  in  the  habit  of 
using  ‘  drastic  purgatives  of  all  kinds,  senna, 
colocynth,  glauber  salts,  &c,,’  as  part  of  their 
diet.  Then  there  is  the  common  fallacy  of  con¬ 
founding  post  hoc  with  propter  hoc,  when  one 
event  follows  another,  assuming  the  former  to  be 
the  cause  of  the  latter,  where  there  was  merely 
precedence  of  time.  For  instance,  cholera  has 
occurred  after  a  hearty  meal,  wherefore  strong 
men,  sailors  and  others,  with  good  appetites, 
after  working  hard,  must  go  to  bed  supperless, 
for  fear  of  the  cholera ! 

“But  worse  still,  war  is  declared  against 
vegetables  and  fruit,  a  most  useful  and  healthful 
part  of  our  diet,  which  physiologists  show, 
from  the  formation  of  our  teeth,  we  were  in¬ 
tended  to  consume,  if  it  were  not  enough  for  our 
guidance  that  a  bounteous  Providence  has 
given  them  to  us  as  a  useful  admixture  with 
animal  food  for  the  preservation  of  our  health. 
But  because  some  poor  creatures,  who  could  not 
afford  better  diet,  had  fed  upon  ‘  plums  and 
sour  beer’  previously  to  being  attacked  wdth 
cholera,  ‘  fruits  of  all  kinds,  though  ripe,  and 
even  cooked,  and  whether  dried  or  preserved,’ 
are  interdicted,  as  well  as  ‘  green  vegetables, 
whether  cooked  or  not.’  "WTrereas,  on  the  con¬ 
trary,  good  vegetables  and  lipe  fruit,  by  pre¬ 
serving  a  healthy  state  of  the  blood  and  secre¬ 
tions,  are  calculated  to  give  strength  to  resist  an 
epidemic  influence.  ‘  Pickles,’  too,  are  forbid- 
I  den,  though  the  antiseptic  properties  of  the 


vinegar  and  spices  used  in  their  composition  are 
calculated  to  prevent,  not  promote,  cholera. 

“  There  is  one  paragraph  still  requiring  com¬ 
ment,  as  it  contains  a  libel  on  human  nature, 
implied  by  the  statement  that  the  opinion  of 
cholera  being  contagious  ‘  leads  to  the  neglect 
and  abandonment  of  the  sick.’  I  must  say  that 
this  assertion  is  totally  inconsistent  with  my 
experience  ;  for  in  an  extensive  field  of  observa¬ 
tion,  for  nearly  forty  years,  in  hospital,  dispen¬ 
sary,  and  private  practice,  as  l)upil,  professor, 
and  physician,  from  the  palace  of  the  rich  to  the 
hovel  of  the  poor,  I  have  always  had  great 
difficulty  in  restraining  relations,  friends,  and 
attendants  from  unnecessary  exposure  of  them¬ 
selves  to  danger,  in  fevers,  and  other  infectious 
diseases,  and  cannot  recollect  a  solitary  instance 
of  the  ‘  neglect’  alluded  to.” 

Although  the  proposition  that  cholera  is  only 
a  modification  of  ague  may  appear  startling  at 
first,  something  altogether  at  variance  with  our 
preconceived  opinions  and  prejudices,  a  convic¬ 
tion  of  its  truth  or  error  is  only  to  be  attained  by 
a  strict  analysis  of  facts  : — 

“  Upon  the  analogy  between  cholera  and 
ague,”  writes  the  author,  “  I  would  address  a 
few  words  to  men  of  practical  experience.  What 
is  called  ‘  the  fever,’  so  well  known  in  India,  be¬ 
ginning  with  chills  and  shivering  (rigors),  &c., 
followed  by  intense  heat  (after  which,  in  favour¬ 
able  cases,  there  is  perspiration,  with  relief  of 
symptoms),  pursues  occasionally  a  different 
course  ;  for,  as  we  also  see  here  in  common  ague, 
the  sweat  does  not  come  on,  but  the  skin  re¬ 
mains  hot,  in  a  state  of  continued  or  remittent 
fever.  Who  that  has  seen  much  of  the  cholera 
does  not  recollect  some  cases  with  this  routine  ? 
Again,  ‘  the  fever’  of  India,  when  it  goes  through 
the  ague  stages,  does  not,  like  our  agues,  con¬ 
tinue  for  weeks  ;  a  second,  or  at  most  a  third, 
paroxysm  is  usually  fatal  in  the  severe  cases 
which  the  physician  cannot  check.  Who  has 
not  seen  patients  die  in  cholera  after  they  had 
become  quite  hot,  that  fever-heat  exciting  falla¬ 
cious  hopes?  There  is  an  epidemic,  the  ‘Bom¬ 
bay  fever,’  on  record,  which  is  said  to  have  de¬ 
stroyed  the  patients  in  the  cold  stage  ;  and  it 
was  inferred  that,  had  the  patient  lived,  the  hot 
stage  would  have  come  on.  AVho  will  decide 
now  whether  that  was  cholera  or  ague,  or  which 
is  which  ?  for,  though  called  fever,  the  descrip¬ 
tion  agrees  with  cholera.  Whoever  has  had 
much  experience  in  ague  has  seen  all  the  modifi¬ 
cations  of  cholera ;  the  cold  stage,  with  convul¬ 
sions  (spasms) — spasmodic  cholera  ;  ague,  with 
nausea  and  diarrhoea,  and,  of  course,  little  or  no 
urine — the  purging  cholera ;  ague,  with  livid 
blueness  of  the  skin,  and  shrivelled  fingers,  like 
a  drowned  person — blue  cholera ;  ague,  passing 
into  continued  fever — a  common  termination  of 
cholera,  &c.  &c. 

“  One  of  the  most  successful  modes  of  treat¬ 
ing  ague  is  to  give  an  emetic  in  the  cold  stage, 
followed  up,  of  course,  in  the  intervals  by  bark, 
or  other  tonics,  with  calomel,  purgatives,  &c., 
pro  re  natii.  I  have  frequently  shown  my  clini¬ 
cal  pupils  that  bleeding  in  the  cold  stage  is  per¬ 
fectly  safe,  and  analogous  to  an  emetic  as  to  effi¬ 
cacy'  ;  but  as  it  is  not  often  quite  necessary,  and 
there  is  a  feeling  against  it,  I  have  not  frequently 
resorted  to  it,  as  the  emetic  answers  the  pur¬ 
pose  ;  but  content  myself  with  bleeding  the 
patient,  by  leeches  or  otherwise,  w'hen  requisite, 
between  the  paroxysms.  It  is  pretty  well  known 
how  valuable  an  adjunct  bleeding  has  been  con¬ 
sidered  in  cases  of  cholera;  but  the  evidence  is 
complicated,  from  the  variety  of  treatment  which 
has  been  adopted  in  conjunction  with  the  bleed¬ 
ing,  and  I  do  not  resort  to  it. 

“  It  would  be  quite  beyond  the  limits  and 
scope  of  this  essay  to  enter  further  into  the  de¬ 
scription  of  cholera;  but  in  Dr.  James  Johnson’s 
‘  Med.  Chirur.  Beview,’  April,  1832,  will  be 
found  ample  valuable  information  on  the  subject. 
At  p.  627  there  is  a  note  by  the  editor  especially 
worthy  of  notice,  showing  that  the  gruel  or  rice- 
water  evacuations  which  constantly  occur  arc 
not  specific,  but  merely  the  result  of  all  the  bile 
and  faeces  which  had  been  in  the  intestines 
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being  carried  away  ;  or,  as  he  says,  ‘  ex  nihilo 
nihil  fit  and  I  may  add  that,  so  larfrom  a‘  dis¬ 
charge  of  bile  completing  cure,’  the  discharge  of 
bile  is  merely  the  ordinary  event,  evincing  re- 
missii  n  of  the  disease,  or  convalescence  ;  and  a 
renewed  aguish  paroxysm  of  cholera  would 
soon  wash  that  away  too.  This  clear-sighted 
and  experienced  physician  also  inculcates  the  use 
of  sulphate  of  quinine,  as  I  have  done  on 
principle. 

“  In  fine,  I  may  repeat,  that  I  consider  cholera 
an  essentially  febrile  disease,  whether  it  assume 
the  intermittent,  remittent,  or  continued  form  ; 
thatit  is  not  anew'  disease,  but  the  same  described 
by  Sydenham  in  1669,  and  subsequently  by 
Frank — the  same  which  occurs  in  Madras, 
Bengal,  Italy,  Russia,  England,  and  elsewhere ; 
that  when  I,  as  above,  use  Sydenham’s  terms, 
‘  fresh  type’  and  ‘  new'  epidemic,’  I  do  so  not  as 
implying  a  new  disease,  but,  as  he  does,  a  modi¬ 
fied  form  of  a  disease,  according  to  the  ‘  constitu¬ 
tion  of  the  epidemic  in  the  year  in  which  it 
occurs  ;’  just  as  he  speaks  of  the  great  peculiari¬ 
ties  assumed  by  the  identical  disease  smallpox 
at  different  periods.” 

When  w'e  come  to  examine  the  circumstances 
which  are  attendant  upon  cholera  at  this  time  in 
London,  with  aview  of  judging  of  the  correctness 
of  our  author’s  proposition  that  cholera  is  but 
ague  modified,  w'e  discover  most  powerful  col¬ 
lateral  testimony  in  his  favour.  This  is  a  sub¬ 
ject,  however,  which  is  beyond  the  province  of  a 
chemical  journal  to  expatiate  upon. 

To  have  placed  the  disease  in  the  category  of 
those  which  most  probably  depend  upon  mias¬ 
matic  emanations  brought  it  at  once  within  the 
sphere  of  chemical  comment.  To  our  minds  Dr. 
Billing  has  gone  so  fiir  towards  establishing  his 
case  that  were  we  attacked  w’ith  cholera  we 
w'ould  desire  to  be  treated  in  accordance  with 
the  theory  laid  down  in  the  pamphlet  before  us. 


NO  AD’S  CHEMICAL  ANALYSIS.* 

It  affords  a  most  pleasing  testimony  to  the 
advance  of  modern  chemistry  that  treatises 
which  are  designed  to  teach  the  manipulation 
and  analytical  part  of  that  science  have  been 
lately  so  well  received.  Within,  the  last  few 
weeks  two  recent  treatises  on  chemical  analysis 
have  been  noticed  in  our  pages,  not  as  rivals 
contending  for  supremacy  in  a  narrow  sphere, 
but  as  rivals  only  in  the  wide  paths  of  honour¬ 
able  ambition.  It  is  now  our  pleasing  duty  to 
notice  in  terms  of  commendation  a  third,  whose 
sphere  of  action  is  still  more  wddely  cast  than 
either  of  the  two  former,  being  intended  not  so 
much  for  the  profound  chemical  community  as 
iox  Xhe  people.  W e  intended,  for  the  author 

in  his  preface  disclaims  any  iiitention  on  his  part 
to  enter  the  arena  of  scientific  literature  as  the 
rivals  of  such  authors  as  Horn  and  Fresenius,  and 
explains  virtually  that  which  we  have  already  in¬ 
timated  in  other  words,  viz.,  that  his  treatise  was 
intended  for  the  people.  In  point  of  fact,  Noad’s 
treatise  on  analytical  chemistry  is  an  addition  to 
the  chemical  treatise  originally  published  in  the 
“Library  ofUseful  Knowledge” — the  progress  of 
chemistry  amongst  the  masses  having  demon¬ 
strated  the  impossibility  of  doing  justice  to  that 
science  by  the  old  system  of  mere  book  theories 
and  dogmatic  expositions.  The  preparation  of 
this  volume  on  chemical  anah'sis  was  judiciously' 
consigned  t  )  Mr.  Noad,  and  the  manner  in  which 
he  has  acquitted  himself  of  the  task  proves  that 
it  could  not  have  been  delegated  to  abler  hands. 

The  whole  work  bears  the  impress  of  .-ound 
chemical  acquirements  and  assiduous  care ; 
moreover,  the  book  is  pervaded  by  a  pleasing 
elegance  of  expressioir  which  enhances  its  value 
in  a  literary  point  of  view.  Previously  to  the 
w'dl  understanding  of  a  chemical  reaction  it  is 
absolutely  necessary  that  a  clear  idea  be  acquired 
of  the  doctrine  of  chemical  equivalents.  This 

*  Chemical  Manipulation  and  Analysis,  Qual  tative  and 
Quantitative.  By  Henry  il.  Noad,  Lecturer  on  Chemistry 
at  St.  George’s  Hospital,  author  of  "  Lectures  on  Electri¬ 
city,”  “  Lectures  oil  Chemistry,”  &c.  Intended  to  form 
Part  of  a  Series  of  Treatises  on  Chemistry  in  the  Library  of 
Useful  Knowledge. 


involves,  almost  of  necessity,  an  acquaintance 
with  the  use  of  chemical  symbols,  a  subject  to 
the  consideration  of  which  the  author  devotes  an 
instructive  chapter : — 

“  Symbols  afford  a  means  of  exhibiting  in  a 
concise  and  corhprehensible  form  the  composition 
of  a  compound ;  the  mode  in  which  its  elements 
may  be  supposed  to  be  arranged ;  and  the 
changes  which  occur  in  its  constitution  by  the 
substitution  of  one  element  for  another.  We 
will  take  the  reaction  between  nitrate  of  baryta 
and  sulphate  of  soda,  which  we  have  just  been 
considering,  by  way  of  illustrating  the  applica¬ 
tion  of  these  symbols,  and  the  great  advantages 
attending  their  use.  This  reaction  would  be 
written  thus,  in  the  form  of  an  equation  : — 
BaO,NOs-bNaO,  S03  =  Ba0,  SO^  +  Na0,N05, 

“  Here  we  have  a  most  comprehensive  view 
not  only  of  the  whole  reaction,  but  likewise  of 
the  composition  of  the  different  compounds 
therein  concerned.  The  collocation  of  letters 
BaO,  N05  shows  at  once  that  nitrate  of  baryta 
is  composed  of  nitric  acid  and  baryta ;  it  shows 
further  that  baryta  is  a  compound  of  barium  and 
oxygen,  and  nitric  acid  a  compound  of  nitrogen 
and  oxygen,  that  in  baryta  one  equivalent  of 
barium  is  combined  with  one  equivalent  of 
oxygen,  and  that  in  nitric  acid  one  equivalent  of 
nitrogen  is  combined  with  five  equivalents  of 
oxygen  ;  but  the  formula  has  a  still  more  signifi¬ 
cant  meaning.  BaO,  NOs  expresses,  not  an  in¬ 
definite  quantity  of  nitrate  of  baryta,  but  130.64 
parts  by"  weight  of  that  salt.  The  equivalent 
number  of  a  compound  is,  as  we  have  stated 
above,  the  sum  of  the  equivalent  numbers  of  its 
constituents.  The  equivalent  number  of  barium 
will  be  found  to  be  68.64  ;  that  of  oxygen,  8  ; 
and  that  of  nitrogen,  14.  BaO  stands,  then,  for 
76.64  parts  by  weight  of  baryta  (68.64  -j-  8), 
and  NOs  stands  for  54  parts  by  weight  of  nitric 
acid  (14-1- (8  X  5);  BaO,  NOs  consequently  re¬ 
presents  134,64  parts  by  weight  of  nitrate  of 
barj'ta.  The  same  observations  apply  to  the  col¬ 
location  of  letters  NaO,  S03 ;  they  express  not 
only  the  construction  of  the  salt  sulphate  of  soda, 
and  the  composition  of  its  constituents,  but  they 
signify  70.97  parts  by  weight  of  sulphate  of  soda. 
These  are  tlie  salts  which  react  on  each  other, 
and  they  are  therefore  placed  on  one  side  of  the 
cq’uation,  with  the  sign  -}-  between  them  ;  on  the 
other  side  of  the  equation  we  have  the  results  of 
the  decomposition,  viz.,  (BaO,  S03)  (116.64 
parts  by  weight  of  sulphate  of  baryta)  and 
NaO,  NOs  (84.97  parts  by  weight  of  nitrate  of 
soda)  ;  but  130.64  +  70.97  =  201.61  ;  and  116.64 
-{-  84.97  =  201.61  ;  both  sides  of  the  equation 
agree,  and  the  decomposition  is  therefore  com¬ 
plete, 

“  In  writing  the  formula  for  nitric  acid,  it  will 
be  observed  that,  in  order  to  express  the  fact  that 
it  contains  five  equivalents  of  oxygen,  a  small 
5  is  placed  after  the  O ;  now,  whenever 
a  figure  is  seen  in  this  situation,  it  is  always  to 
be  understood  as  affecting  that  element  only 
after  which  it  is  placed ;  for  example, 
Fe^  03  means  a  compound  of  two  equivalents  of 
iron  and  three  equivalents  of  oxygen :  S'^  O'^  a 
compound  of  two  equivalents  of  sulphur  and  two 
equivalents  of  oxygen;  when,  however,  a  large 
figure  is  placed  before  a  collocation  of  letters,  it 
affects  the  whole  compound  expressed  by  those 
letters:  thus  3N05  means  three  equivalents  of 
nitric  acid  ;  3Fe'^  03  represents  three  equivalents 
of  sesquioxide  of  iron  ;  and  3S'20^,  three  equiva¬ 
lents  of  hyposulphurous  acid.  When  formulae 
representing  a  reaction  are  thrown  irito  the  form 
of  an  equation,  certain  other  signs  are  sometimes 
necessary.  For  example,  when  terchloride  of 
gold  and  protosulphate  of  iron,  both  in  solution, 
are  brought  into  contact  in  certain  proportions, 
the  whole  of  the  gold  is  precipitated  in  the  metal¬ 
lic  form.  The  reaction  is  concisely  expressed 
thus  : — 

Au  Cl3-{-6  (FeO,  S03)=2  (Fe'*  0^  3S03) 
-jrFe»  CF-{-Au 

one  equivalent  of  terchloride  of  gold,  and  six 
equivalents  of  protosulphate  of  iron,  give  rise  to 
two  equivalents  of  persulphate  of  iron,  one  of 
sesquichloride  of  iron,  and  one  of  metallic  gold. 


Now,  here,  as  six  equivalents  of  protosulphate  of 
iron  are  required,  the  entire  formula  of  that  salt 
is  placed  within  brackets,  the  figure  6  being  pre¬ 
fixed  ;  had  the  brackets  been  omitted,  the 
formula  would  only  have  been  affected  by  the  6 
as  far  as  the  comma,  and  it  would  have  been 
read  six  equivalents  of  protoxide  of  iron,  and  one 
equivalent  of  sulphuric  acid.  Again,  one  of  the 
products  of  this  reaction  is  two  equivalents  of 
persulphate  of  iron  ;  the  whole  formula  of  per¬ 
sulphate  of  iron  is,  therefore,  placed  within 
brackets,  the  figure  2  being  prefixed :  had  this 
been  omitted,  it  would  have  been  interpreted  two 
equivalents  of  sesquioxide  of  iron,  and  three  of 
sulphuric  acid,  and  thus  the  equation  would  no 
longer  be  intelligible. 

“  Some  chemists  employ  certain  other  abbre¬ 
viations.  Thus,  in  writing  down  the  composition 
of  certain  minerals,  instead  of  using  the  symbol 
for  oxygen  they  express  the  number  of  equiva¬ 
lents  of  that  element  by  dots  or  points  placed 
over  the  symbol  of  the  element  with  which  it  is 

associated ;  thus  Fe  signifies  protoxide  of  iron, 

and  2  Fe  or  Fe  signifies  two  equivalents  of  the 

same  oxide;  S  expresses  sulphuric  acid,  and 

or  3  S,  three  equivalents  of  that  acid.  When 
there  are  two  equivalents  of  the  electro-positive 
element,  they  are  sometimes  written  by  simply 

placing  a  dash  underneath  the  symbol,  thus  Fe 

signifies  sesquioxide  of  iron  :  A1  means  alumina ; 

sometimes,  however,  the  symbol  itself  is  repeated 

instead  thus,  AlAl,  FeFe.  Compounds  of  sulphur 
are  in  like  manner  occasionally  expressed  by 
placing  commas  over  the  element  with  which  the 

ti 

Jt  >)>  t«* 

suljihur  is  associated  ;  thus  As,  As,  As  are  some¬ 
times  written  for  the  three  sulphurets  of  arsenic, 

)  *•»  1  • 

and  Sn,  Sn,  and  Sn,  for  the  three  sulphurets  of 

tin.  The  formulae  of  certain  organic  acids  are, 

likewise,  often  abbreviated  ;  thus  A,  T,  C,  are 
written  for  acetic,  tartaric,  and  citric  acids,  in¬ 
stead  of  the  formulae  representing  their  compo¬ 
sition  as  H3  03  ;  C3  H4  Oi»  ;  Hs  0“. 

“The  great  advantages  of  this  system  of  nota¬ 
tion  are  particularly  appreciated  in  the  organic 
department  of  chemistry  ;  besides  the  immense 
assistance  it  offers  to  the  memory,  it  enables 
chemists  to  represent  their  theoretical  views  re¬ 
specting  the  arrangement  of  the  elements  of  cer¬ 
tain  compounds  which  would  be  wholly  impos¬ 
sible  from  a  mere  statement  of  their  per-centage 
composition  as  determined  by  analysis.  We  not 
unfrequently  meet  with  two  or  more  compounds 
which,  though  wholly  unlike  in  their  physical 
and  chemical  properties,  yield  nevertheless  upon 
analysis  the  same  elements  in  the  same  propor¬ 
tion  ;  without  the  use  of  formulae  it  would  be 
quite  impossible  to  give  an  intelligible  represen¬ 
tation  of  the  constitution  of  such  compounds, 
but  with  the  aid  of  the  symbolic  language  we 
can  do  so  with  the  utmost  perspicuity.  The  fol¬ 
lowing  may  serve  as  an  illustration. 

“  By  distilling  benzoic  acid  with  sulphui'ic  acid 
and  pyroxylic  spirit,  an  oily,  fragrant  liquid  is 
obtained,  which  yields  on  analysis  a  per-centage 
composition  answ'ering  to  the  formula  C’®  H®  Ok 
An  oil  of  the  same  composition,  but  possessing 
totally  different  properties,  is  obtained  by  acting 
on  oil  of  anise  with  dilute  nitric  acid.  Lastly, 
by  the  action  of  dilute  nitric  acid  on  cymol  (a 
hydrocarbon  obtained  from  oil  of  cummin)  a 
crystalline  substance  having  acid  properties  is 
obtained,  the  composition  of  which  is  likew'ise 
016  JJ8  O-t.  In  the  language  of  chemistry  these 
bodies  are  said  to  be  isomeric  ;  but  it  is  evident 
that  even  the  empirical  formula,  C'®  H®  Oh  does 
not  point  out  the  true  constitution  of  each  sub¬ 
stance.  The  symbolic  language,  nevertheless, 
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enables  the  chemist  to  exhibit,  at  a  glance,  his 
theoretical  ideas  respecting  them.  Thus  the  first 
of  these  oily  compounds  is  considered  to  be  a  salt 
of  the  oxide  of  the  hypothetical  radical  methyle 
(C^  H3),  viz.,  the  benzoate,  and  its  composition 
is  written  thus  ; 

(C4IP)  0+C'4H5  03=C16  H8  04. 

“  The  second  is  regarded  as  the  hydride  of  ano¬ 
ther  hypothetical  radical,  anisyle  (C'8  Il7  Oi), 
and  is  thus  expresaed  : — 

(C16H7  04)  H  =  C‘6  H8  04. 

The  third,  from  the  circumstances  of  its  deri¬ 
vation,  and  from  its  great  analogy  to  benzoic 
acid,  may  be  considered  as  the  hydrated  oxide  of 
another  hypothetical  radical  (C*8  117  O'^),  corre¬ 
sponding  to  benzoyl,  and  be  written  thus  : 

(C16  117  O'^)  O  -f  110  =  018118  04. 

“  NOMENCLATURE. 

“  We  have  already  mentioned  that  the  59  ele¬ 
mentary  substances  may  be  very  conveniently  ar¬ 
ranged  into  two  grand  classes,  viz.,  the  metalloids 
and  the  metals.  It  has  also  been  stated  that,  in 
giving  names  to  these  different  bodies,  no  rule 
has,  generally  speaking,  been  observed,  each 
particular  discoverer  following  his  own  fancy  in 
his  selection.  The  names  of  compound  bodies,  > 
however,  are  constructed  in  accordance  with  cer¬ 
tain  rules,  and  the  system  of  nomenclature  still 
followed  is  that  of  Lavoisier,  which  was  con¬ 
structed  as  far  back  as  the  year  1787,  and  -which, 
though  in  some  of  its  details  it  does  not  exactly 
accord  with  the  views  of  the  chemists  of  our  day, 
is  retained  from  the  confusion  and  inconvenience 
which  it  has  been  felt  would  be  introduced  into 
the  science  by  making  any  alterations  which 
might  not  meet  the  absolute  approval  of  the 
chemical  philosophers  of  all  countries. 

“Of  all  the  simple  substances,  the  one  which  is 
the  most  plentifully  diffused  is  oxygen;  it  is, 
moreover,  the  element  the  combinations  of  which 
are,  on  the  whole,  the  most  important.  The 
founders  of  the  chemical  nomenclature  naturally, 
therefore,  directed  their  especial  attention  to  the 
compounds  of  oxgen,  and  made  them  the  basis  of 
their  system. 

“Oxygen  forms,  with  other  simple  bodies,  three 
classes  of  compounds.  I.  Acids.  II.  Bases. 
III.  Neutral  or  indifferent  substances.  The 
members  of  the  two  latter  classes  have  received 
the  name  of  oxides  ;  oxide  of  potassium,  oxide  of 
iron,  and  oxide  of  lead  furnish  examples  of  basic 
oxides,  and  oxide  of  carbon  may  be  quoted  as  an 
instance  of  an  indifferent  oxide.  At  the  time  the 
nomenclature  was  constructed,  it  was  supposed 
that  there  could  not  exist  more  than  two  com¬ 
pounds  of  oxygen  and  the  same  body  possessing 
acid  characters  ;  hence  names  were  only  provided 
for  two  acids  with  the  same  radical. 

“  To  express  the  acid  containing  the  smallest 
proportion  of  oxygen,  the  termination  ous  was 
given  to  the  element  forming  the  radical  of  the 
acid,  and  the  termination  ic  was  appended  to 
signify  the  acid  containing  the  largest  proportion 
of  oxygen.  Thus  two  compounds  of  sulphur 
and  oxygen  wfre  known:  the  first  was  called  sul¬ 
phurous  and  the  latter  sulphuric  acid.  But  the 
progress  of  science  has  pointed  out  the  existence 
of  other  acid  compounds  of  sulphur  and  oxygen. 
One  of  these  acids  contains  less  oxygen  than  sul¬ 
phurous  acid ;  another  contains  more  than  sul¬ 
phurous,  but  less  than  sulphuric,  acid.  To  give 
names  to  these  new  substances,  without  disturb¬ 
ing  the  general  principles  of  the  nomenclature, 
the  term  hypo  was  introduced.  Thus  hyposul- 
phurous  acid  expresses  very  conveniently  the 
acid  containing  less  oxygen  than  sulphurous 
acid,  andhyposulphuric  acid  that  containing  less 
oxygen  than  sulphuric,  but  more  than  sulphurous, 
acid..  In  other  cases  acids  were  discovered  con¬ 
taining  more  oxygen  than  the  ic  compound,  and 
to  meet  such  cases  the  term  hyper  was  intro¬ 
duced  :  thus  an  acid  compound  of  chlorine  and 
oxygen  is  known  which  contains  more  oxygen 
than  chloric  acid  ;  the  name  hyperchloric  acid 
was  given  to  this  substance  ;  it  is  now,  however, 
more  generally  called  perchloric  acid. 

“  It  frequently  happens  that  the  same  body 
forms  several  compounds  with  oxygen  which  are 
either  basic  or  indifferent.  The  Greek  language 


is  again  resorted  to  for  furnishing  a  means  of 
distinguishing  these  different  oxides.  Thus 
there  are  three  oxides  of  manganese  and  oxygen 
known  :  the  first  -written  symbolically  is  Mn  O, 
and  is  called  the  protoxide  ;  the  second  is  written 
Mn*  03,*  and,  as  it  contains  once  and  a  half  as 
much  oxygen  as  the  protoxide,  it  is  called  the 
sesquioxide  ;  these  two  oxides  are  bases,  that  is, 
they  combine  with  oxygen  acids  forming  definite 
salts  ;  the  formula  of  the  third  is  Mn  O*,  and, 
as  it  contains  twice  as  much  oxygen  as  the  pro¬ 
toxide,  it  is  called  the  deutoxide :  this  oxide  is 
indifferent,  that  is,  it  does  not  form  salts  with 
oxygen  acids,  it  is  generally  called  peroxide  of 
manganese,  because  it  contains  the  largest  pro¬ 
portion  of  oxygen  with  which  the  metal  can 
combine  to  constitute  an  oxide ;  there  are  other 
compounds  of  manganese  and  oxygen,  but  these 
are  distinct  acids. 

“  Salts  are  named  according  to  a  very  simple 
rule,  the  names  of  acid  and  base  being  so  com¬ 
bined  that  the  name  of  the  acid  shall  determine 
the  genus,  that  of  the  base  the  species.  When 
the  name  of  the  acid  terminates  in  fc,  the  ge¬ 
neric  name  of  the  salt  terminates  in  ate  ;  thus 
salts  of  sulphuric  acid  are  called  sulphates  : 
when  the  name  of  the  acid  terminates  in  ous,  the 
generic  name  of  the  salt  terminates  in  ite:  thus 
salts  of  sulphurous  acids  are  called  sulphites  :  in 
the  same  manner  we  have  hyposulphates  and 
hyposulphites.  The  same  acid  sometimes  com¬ 
bines  with  the  same  base  in  more  than  one  pro¬ 
portion  :  thus  we  have  two  compounds  of  chro¬ 
mic  acid  and  potassa,  the  symbols  for  which  are 
KO,  Cr03  and  KO,  2CrO^  and  they  are  called 
respectively  the  chromate  and  the  bichromate 
of  potassa.  Salts  also  exist  in  which  the 
quantity  of  acid  is  less  than  that  which  exists  in 
the  neutral  salt :  these  compounds  are  designated 
sub-salts  ;  and,  lastly,  we  are  furnished  in 
common  alum  with  an  instance  of  what  is  called 
a  double  salt,  where  a  new  and  characteristic 
compound  is  formed  by  the  union  of  two  distinct 
salts.  The  formula  for  dry  alum  is  KO,  S03  -|- 
Al*  03,  3S03,  which  shows  it  to  be  composed  of 
sulphate  of  potash  and  sulphate  of  alumina. 

“  The  names  given  to  the  compounds  formed  by 
chlorine,  iodine,  and  the  other  metalloids,  either 
with  the  metals  or  with  each  other,  are  in  strict 
accordance  with  the  rules  adopted  for  the  oxy¬ 
gen  compounds  :  thus  we  have  chlorides,  bichlo¬ 
rides,  sesquichlorides,  and  perchlorides  ;  iodides, 
bromides,  fluorides,  sulphides  (sometimes  called 
sulphurets),  carbides  (or  carburets),  phosphides 
(or  phosphurets),  hydrides  (hydrurets),  &c. 
Water  is  remarkable  as  acting  sometimes  the  part 
of  an  acid  and  sometimes  that  of  a  base  :  when 
in  the  former  capacity,  the  compound  is  called  a 
hydrate,  as  the  hydrate  of  potassa  ;  when  in 
the  latter,  the  compound  ought  in  strictness  to  be 
named  by  adding  the  word  water  to  that  of  the 
acid,  though  this  rule  is  often  infringed  ;  thus 
the  strongest  sulphuric  acid  of  commerce  is 
known  to  have  the  composition  SO^  -|-  HO  ;  it 
ought  therefore  to  be  called  sulphate  of  water, 
though  it  is  generally  termed  hydrated  sulphuric 
acid,  or  hydrate  of  sulphuric  acid. 

“  Certain  of  the  metalloids  form  amongst  each 
other  energetic  acids,  as  chlorine  and  hydrogen, 
iodine  and  hydrogen,  fluorine  and  hydrogen,  &c. ; 
these  are  called  hjMrogen  acids,  and  are  named 
respectively  hydrochloric,  hydriodic,  and  hydro¬ 
fluoric  acids  ;  it  is  here  that  the  present  nomen¬ 
clature  seems  most  defective,  though  it  has  not 
yet  been  thought  advisable  to  make  any  import¬ 
ant  change,  for  the  reasons  already  alluded  to. 

“  We  have  lastly  to  remark  that,  from  the 
great  analogy  subsisting  between  certain  com¬ 
pounds  of  su  phur  with  the  metalloids  and 
metals,  and  the  corresponding  compounds  with 
oxygen,  the  terms  sulphur  acids  and  sulphur 
bases  have  been  introduced  to  designate  two 
classes  of  compounds,  which  act  towards  each 
other  precisely  as  oxygen  acids  and  oxygen 


*  It  ia  written  Mn"  0^  instead  of  MnO  IJ,  in  order  to 
avoid  llie  inconven.ence  of  introducing  fractions,  and  to 
obviate  the  necessity  of  dividing  the  atom  of  oxygen,  on  the 
supposition  that  the  equivalent  numbers  are  actually  ex¬ 
pressive  of  the  absolute  weights  of  the  individual  atoms. 
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bases,  giving  rise  to  a  series  of  true  salts  called 
sulphur  salts.  Sulphur  and  carbon,  for  example, 
combine  together  and  form  a  compound  which 
corresponds  in  its  properties  so  completely  with 
carbonic  acid  that  it  is  called  sulphocarbonic 
acid  :  it  enters  into  combination  -with  monosul- 
phuret  of  potassium,  fornaing  a  compound 
analogous  to  carbonate  of  potassa,  and  which 
has  received  the  name  of  sulphocarbonate  of 
monosulphuret  of  potassium.’’ 

[7'o  he  continued, '\ 
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SATURDAY,  DECEMBER  2,  1848. 

OUR  OWN  SERIES. 

No.  I. 

ON  CHEMICAL  MANIPULATION. 

A  RECENT  examination  of  our  letter-file  disclosed 
to  our  view  several  communications  embodying 
advice  so  perfectly  identical  in  tenor,  that  we 
are  bound  to  consider  it  as  a  fair  exponent  of 
the  wishes  of  such  a  considerable  number  of  our 
correspondents,  that  we  ought  not  in  justice  to 
ignore  their  request;  the  more  particularly  as 
the  suggestion  had  more  than  once,  before  re¬ 
ceiving  the  communications  of  our  friends, 
crossed  the  threshold  of  our  own  brain.  The 
suggestion  relates  to  our  furnishing  a  series  of 
articles  on  the  art  of  chemical  manipulation, 
thus  ministering  to  a  want  which  all  those  who 
commence  without  a  master’s  aid  the  study  of 
chemistry  have  felt,  and  filling  a  recognised 
void  in  the  English  periodical  literature  of 
cliemistry. 

It  would  be  totally  useless  to  expatiate  on  the 
necessity  for  the  acquirement  of  readiness  of 
manipulation  by  all  who  desire  to  achieve  any 
greater  things  in  the  science  than  the  learning 
by  rote  of  what  other  chemists  have  done.  With¬ 
out  some  considerable  practice  in  manipulation, 
the  most  minute  acquaintance  with  book  know¬ 
ledge  would  be  ineffectual — the  most  profound 
suggestions  of  the  mind  would  be  worse  than 
useless:  they  would  tend  to  the  building  up  of 
new  theories  to  mislead  and  confuse. 

If  one  and  the  same  individual  possessed  a 
memory  to  grasp  the  whole  circle  of  ascertained 
chemical  truths,  and  an  imagination  to  com¬ 
bine  them  in  a  host  of  probable  relations,  still 
without  the  test  of  experiment  the  limits  of 
chemistry  would  not  be  extended  by  the  veriest 
line;  and  without  the  power  of  manipulation 
there  can  be  no  experiment. 

We  will  suppose  a  novice  in  chemistry  to  be 
placed  in  a  laboratory,  to  acquire  the  first  prin¬ 
ciples  of  the  manipulative  art.  What  is  first  to 
be  done  ? 

Now,  tremble  all  ye  poetic  dreamers  who 
begin  your  philosophic  career  by  fancying  you 
are  not  born  for  detail — that  you  are  the  chosen 
ones  of  the  genius  of  chemistry  whom  she  will  at 
once  lead  to  her  temples.  Banish  the  idea  from 
your  minds !  The  first  thing  to  be  acquired  in 
thew'ay  of  manipulation  is  themelhodof  cleaning, 
— thoroughly,  accurately  cleaning,  those  glass 
instruments  which  chemists  so  largely  employ 
in  the  course  of  their  experiments. 

If  a  reader  smiles  at  the  first  lesson,  if  he 
feels  that  we  have  touched  his  self-importance, 
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if  hel)e  arrogant  enough  to  imagine  that  he  was 
born  for  better  things,  and  to  say  or  to  feel  that 
the  cleaning  of  glass  might  better  suit  the  genius 
of  a  waiter  at  an  hotel,  let  us  strongly  advise 
such  an  one  to  walk  out  of  the  laboratory  at  once, 
and  never  think  of  becoming  a  chemist.  He 
may  rely  upon  it  that  his  genius  lies  not  in  that 
direction. 

Let  him  not  think  of  compromising  the 
matter  by  acknowledging  the  necessity  for  hav¬ 
ing  perfectly  clean  glass,  but  finding  a  substitute 
to  perform  this  most  important  operation.  The 
compromise  will  not  answer;  the  thing  is  not 
to  be  accomplished  by  a  substitute;  the  learner 
must  do  it  himself. 

Instead  of  such  an  unwise  aspirant  after  im¬ 
mediate  chemical  fame  as  he  whom  we  have 
just  announced  to  exist,  we  will  suppose  the 
learner  to  approach  the  most  important  opera¬ 
tion  of  glass-cleaning  with  that  kind  of  humility 
and  consciousness  of  inadequacy  which  a  sen¬ 
sible  person  in  his  position  should  feel ;  ready,  in 
short,  to  listen  patiently  to  any  directions,  and 
to  act  in  accordance  with  them. 

Let  him  ponder  over  the  following  remarks. 

Glass  vessels,  as  used  by  chemists,  are  of  such 
various  shapes  and  sizes  that  their  accurate  de¬ 
scription  would  be  impossible.  As  regards 
their  facility  of  being  cleaned,  we  may  divide 
them  into  those  of  which  the  surface,  internal  or 
external,  can  be  touched  by  the  hand,  and  those 
which  cannot.  The  chief  amongst  the  former 
consist  of  test-glasses  of  various  forms,  glass 
jars  used  for  the  collection  of  gases,  air-pump- 
receivers,  and  many  other  glass  pieces  quite  un¬ 
necessary  to  mention.  The  complete  purifica¬ 
tion  of  such  glass  apparatus  is  usually  of  no 
great  difficulty.  Should  any  of  the  glass  pieces 
be  soiled  by  oil  or  grease,  as  will  be  generally 
the  case,  provided  they  belong  to  the  air-pump, 
or  if  they  have  been  devoted  to  the  purposes  of 
gasholders,  such  oil,  or  grease,  should  be  first 
wiped  away  as  far  as  possible  by  a  little  rag  or 
cotton  waste,  and  then  the  glass  well  washed 
with  a  solution  of  pearlash  in  water,  alter  which 
they  are  to  be  rinsed  with  pure  water,  and  the 
greater  portion  of  the  moisture  removed  by- 
means  of  a  cloth.  This  being  done,  the  glass 
pieces  are  now  to  be  placed  in  a  warm  place  to 
dry,  and  finally  rubbed  lustrously  clear  by 
means  of  a  piece  of  chamois  leather.  The 
warming  of  the  glass  pieces  previous  to  their 
polishing  with  chamois  leather  is  important;  in¬ 
deed  the  young  chemist  will  soon  convince  him¬ 
self,  by  a  few  trials,  that  it  is  very  difficult  to 
wipe  dry  a  cold  and  wet  glass. 

Test-glasses  are  of  continual  use  in  the  labo¬ 
ratory,  and  in  all  cases  they  should  he  used  ac¬ 
curately  clean.  And  here  we  niu-t  remark  that 
sorr.e  general  acquaintance  with  chemical  prin¬ 
ciples  are  necessary  in  order  to  afford  certain 
aids,  equivalent  to  the  use  of  pearlash  in  the 
case  of  glasses  soiled  by  grease  or  oil.  Thus, 
whilst  test-glasses  that  have  been  used  for  con¬ 
taining  clear  liquids,  which  yield  no  precipitates 
on  the  contact  of  water,  may  be  perfectly  cleaned 
by  careful  rinsing,  and  subsequently  drying  and 
rubbing  with  chamois  .skin;  other  glasses, 
which  have  been  used  to  contain  liquids  wherein 
the  conditions  just  mentioned  have  been  de¬ 


parted  from,  will  require  a  peculiar  treatment. 
For  example,  solutions  of  silver  will,  after  a 
time,  deposit  on  the  sides  of  test-glasses  used  to 
contain  them  a  shining  metallic  crust,  which  can 
only  be  imperfectly  removed  by  means  of  pure 
water  and  friction ;  they  may,  however,  be 
readily  removed  by  a  solution  of  iodide  of  potas¬ 
sium,  and  in  some  cases  by  ammonia.  Again, 
lead  salts  deposit  on  glass  such  a  white  crust  of 
the  carbonate  of  lead  as  to  render  the  glasses 
totally  incapable  of  being  cleaned  wiilmut  the 
aid  of  a  chemical  solvent.  The  question  what 
solvent  is  to  be  employed  must  be  determined 
by  the  general  consideration  of  the  chemical 
proportions  of  the  carbonate  of  lead.  Hydro¬ 
chloric  acid  dissolves  this  body  but  imperfectly, 
and  sulphuric  acid  not  at  all.  Nitric  acid, 
however,  is  a  perfect  solvent  for  it ;  and  hence  a 
weak  solution  of  nitric  acid  is  the  best  liquid  to 
be  employed  for  the  purpose. 

Thus  it  will  be  seen  that  the  cleaning  of  a 
test-tube  actually  requires  a  certain  amount  of 
chemical  science.  Although  some  general 
idea  of  the  nature  of  any  chemical  slain  on 
glass  is  necessaty  in  order  to  indicate  the 
kind  of  agent  most  proper  for  its  removal, 
yet  it  is  but  seldom  that  the  operator  need 
descend  to  particulars.  Thus  be  may  first  try 
acids;  if  they  are  un.successful  he  may  try  alkaline 
bodies — one  or  the  other  will  generally  succeed. 
Whatever  substance,  however,  n)ay  have  been 
employed  should  be  accurately  rinsed  away. 

Test-glasses  are  of  various  shapes  and  sizes, 
according  to  the  purposes  for  which  they  are 
destined  to  be  used.  In  choosing  them,  other 
considerations  being  fulfilled,  regard  should 
always  be  had  to  the  ease  with  which  their 
interior  may  be  reached  with  the  finger.  For 
ordinary  purposes  of  testing,  cylindrical  glasses 
on  feet,  and  capable  of  holding  a  fluidounce, 
are,  perhaps,  the  most  generally  useful.  They 
should  he  of  such  a  depth  that  the  forefinger 
may  be  capable  of  reaching  to  their  dee|)est 
part;  and  care  should  be  taken  to  select  those 
which  in  that  part  are  free  from  any  protuberance, 
or  any  depression,  either  of  which  might  seriously 
interfere  with  the’  cleaning  operation. 

[7b  he  continued^ 


THE  VEGETABLE  PHYSIC 
QUACKERY. 

Will  any  individual  learned  in  the  philosophy 
of  quack  nostrums  inform  us  wherefore  it  is  that 
certain  professors  of  that  highly  lucrative  and  |)ro- 
found  branch  of  the  medical  art  are  so  prone 
to  associate  the  idea  of  some  mystic  innocence 
with  preparations  of  vegetable  origin  ?  It  is 
not  in  the  spirit  of  aggravation  we  ask  this,  but 
with  the  pure  desire  of  exploring  a  mystery 
which  we  have  hitherto  been  totally  unable  to 
approach  with  the  slightest  hope  of  success. 

Purifying  vegetable  pills — vegetable  ointment 
— vegetable  powders  —  those  are  expressions 
that  meet  our  eye  at  every  glance.  We  turn 
away  from  the  paper-decorated  hoards  and 
thickly  beplastered  walls  to  give  our  eyes  a 
little  respite  from  the  glaring  exponents  of  the 
transcenilant  vegetable  purifying  theory.  It  is 
ill  vain  Professor  Morison,  tliat  bold  and 
energetic  man,  ever  anxious  to  propagate  the 
salutary  vegetable  doctrine,  obliges  us  again  to 


contemplate  the  new  hygeian  philosophy  in 
spite  of  ourselves.  Some  dozen  ■  peripatetic 
literati,  each  with  board  and  placard,  pass 
before  our  eyes,  blazoning  forth  the  peculiar 
virtues  of  the  patent  hygeian  purifying  vegetable 
pills 

Will  anybody  kindly  inform  us,  we  demand 
again,  wherefore  it  is  that  a  large  section  of 
the  empiric  tribe  associate  all  that  is  innocent 
in  physic  with  the  vegetable  world  ?  It  so 
happens  that  all  the  most  virulent  poisons  are 
of  vegetable  origin.  There  is  the  deadly  aconite, 
which  kills  in  small  fractions  of  a  grain;  and 
strychnia,  a  fourth  part  of  a  grain  of  which  has 
killed  a  wild  boar  in  a  few  seconds;  and  prussic 
acid,  so  prevalent  in  many  botanical  tribes.  Then 
there  are  the  deadly  alkalis  of  hemlock  and 
tobacco,  and  oxalic  acid  of  treacherous  fame  ; 
all  derived  from  the  vegetable  kingdom  *  And 
yet  the  empiric  physicmonger,  forsooth,  imposes 
on  the  credulity  of  an  ignorant  community  by 
vaunting  the  innocence  of  vegetable  medicines  ! 
Why,  before  the  rapidly  mortal  action  of  some 
of  the  vegetable  educis  we  have  mentioned, 
arsenic,  that  terror  of  the  mineral  kingdom,  is 
innocence  itself ;  and  sublimate  is  impotent. 
So  much  for  the  vegetable  quackery  ! 


STAITE’S  ELECTRIC  LIGHT. 


Amongst  the  earlier  experiments  performed 
with  the  galvanic  or  voltaic  battery  w'as  that  of 
developing  a  brilliant  light  by  transmitting  the 
stream  of  electric  fluid  through  the  interval  be¬ 
tween  two  charcoal  points. 

Whilst  the  ancient  batteries  of  Cruickshank 
and  of  Wollaston  wi  re  generally  in  use,  the  full 
brilliancy  of  the  voltaic  light  could  only  be 
brought  out  by  the  employment  of  enormous 
acting  surfaces  of  copper  and  zinc.  Hence  the 
experiment  could  be  only  well  performed  by 
those  favoured  few  who  were  in  possession  of 
unusually  large  batteries.  Since,  however,  that 
the  newer  and  more  powerful  galvanic  batteries 
of  Groves  and  Smee  and  Daniell  have  been 
brought  commonly  into  vogue,  there  is  scarcely 
a  n  eel) anics’ institution  in  the  three  kingdoms, 
scarcely  a  school,  the  audience  or  inmates  of 
which  have  not  witnessed  one  or  another  of 
the  various  modifications  of  which  the  voltaic  or 
galvanic  light  is  susceptible. 

The  experiment,  however,  required  care  in  its 
performance.  The  charcoal  it  was  imperative 
to  make  specially  for  the  purpose.  That  pro¬ 
duced  from  certain  woods  alone  would  suc¬ 
ceed.  Of  these  boxwood  or  lignum  vitae  was 
the  best.  Great  care  was  necessary,  too,  in  the 
burning  of  this  wood,  to  make  it  into  charcoal, 
a  violent  and  long- continued  heat  being  so  ne¬ 
cessary  that  many  early  writers  on  the  subject 
recommended  a  glass-furnace  as  the  best  source 
of  heat. 

Even  where  the  charcoal  points  were  prepared 
with  the  greatest  care  scarcely  any  two  of  them 
were  similar  in  the  amount  or  regularity'  of  light 
for  equal  amounts  of  voltaic  electricity.  In 
short,  no  dependence  could  be  placed  on  any 
one  piece  of  charcoal  until  tried.  The  light, 
too,  although  remarkably  vivid,  was  devoid  of 
that  steadiness  so  necessary  to  adapt  it  to  the 
purposes  of  illumination.  Until  the  present 
time,  then,  despite  many  and  oft -reiterated 
attempts  by  numerous  experimentalists,  the 
electric  light  continued  to  be  a  mere  lecture- 
room  plaything,  totally  unfitted  for  any  practical 
application. 

If,  however,  the  chemical  mechanician  asked 
himself  wherefore  the  light  had  not  succeeded 
in  practice,  imd  what  indications  were  necessary 
to  be  fulfilled  in  order  that  it  should,  the  reply 
was  simple.  Two  desiderata  must  be  accoui- 
plished,  and  they  were  these  : — 1.  To  procure  a 
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carbonaceous  matter  of  definite  aggregation.  2. 
To  regulate  the  flow  of  the  voltaic  current  in 
such  a  manner  that  a  steady  light  should  result. 

Both  these  desiderata  Mr.  Staitehas  achieved, 
and  applied  a  well  known  phenomenon  of  elec¬ 
tricity  to  a  practical  purpose.  The  principle  of 
Mr.  Staite’s  invention  is  protected  by  letters 
patent :  his  last  specification  is  not  yet  due,  but 
from  his  first  we  gather  a  knowledge  of  the 
means  he  employs  to  prepare  his  carbonaceous 
sticks  or  points.  Not  relying  on  wood  charcoal, 
as  the  greater  number  of  Mr.  Staite’s  predecessors 
had  done,  he  prepares  an  artificial  carbonaceous 
mass  of  known  and  unvarying  physical  condition  ; 
his  process  being  as  follows  : — He  red\ices  coke  to 
impalpable  powder,  makes  it  into  a  paste  with 
water,  forms  it  into  stirks,  and  exposes  it  to  a 
violent  heat.  He  then  dips  the  sticks  into  melted 
sugar,  so  that  every  minute  interstice  may  be 
filled  up,  and  exposes  to  heat  again.  The  result 
of  this  tieatmeut  is  a  carbonaceous  mass  of  den¬ 
sity  superior  to  any  that  can  be  obtained  from 
wood,  and  which  moreover  can  easily  be  ob¬ 
tained  in  the  form  of  straight  sticks,  an  im¬ 
possibility  with  charcoal  made  from  wood,  for,  if 
prepared  from  the  straightest  pieces,  the  result¬ 
ing  charcoal  will  be  almost  invariably  crooked. 
The  first  great  desideratum  is  thus  accomplished. 
The  other  desideratum,  viz.,  a  steady  ligiit,  de¬ 
pendent  on  a  regular  flow  of  electricity  and  the 
maintenance  of  certain  given  relations  of  position 
between  the  two  carbonaceous  points,  required 
certain  mechanical  appliances  of  a  self-acting 
kind.  Titus,  in  order  to  the  development  of  the 
light,  it  was  necessary  that  the  two  charcoal 
points  should  be  first  brought imo  contact ;  then 
separated  and  maintained  (notwithstanding  the 
shortening  of  the  charcoal  points  as  the  result  of 
combustion)  at  a  given  and  unvarying  distance 
from  each  other.  These  objects  have  been  ac¬ 
complished  by  the  electric  current  itself  on  its 
passage  towards  the  charcoal  points,  whence  it  is 
presently  to  emanate  as  light. 

The  instrument  subservient  to  this  end  is 
somewhat  on  the  principle  of  the  galvanometer, 
consisting  of  a  coil  of  copper  wire  surrounding  a 
bar  of  soft  iron  On  passing  the  electric  cur¬ 
rent  through  this  coil  the  bar  becomes  mag¬ 
netized,  and  is  adapted  to  rise  or  fall  as  the  cur¬ 
rent  is  strong  or  weak.  These  motions  of  rising 
and  falling  are  caused  to  actuate  an  escapement 
by  means  of  which  an  equable  current  of  elec¬ 
tricity  is  always  maintained,  and  the  charcoal 
points  are  held  at  a  distance  from  each  other 
prop  irtionate  to  the  passing  amount  of  electric 
current. 

Thus,  in  point  of  fact,  the  electro-magnetic 
regulator  discharges  the  corresponding  functions 
to  tiie  governor  of  the  steam-engine. 

During  the  recent  exhibition  of  this  light  at 
the  Hanover-square  Rooms  the  familiar  ex¬ 
periment  was  performed  of  causing  the  points  to 
approximate  under  water,  under  which  circum¬ 
stances  the  light,  as  was  well  known,  did  not 
cease. 

It  is  extraordinary  that  the  electric  light  deve¬ 
loped  from  charcoal  points  is  not  owing  to  com¬ 
bustion,  in  the  ordinary  sense  of  that  term; 
nevertheless,  for  all  practical  purposes,  combus¬ 
tion  may  be  said  to  occur,  the  carbonaceous 
sticks  losing  about  half  an  inch  per  hour  of 
their  length.  When  in  action  in  a  room  the 
electric  light  neither  takes  from  nor  adds  to  the 
surrounding  air  any  property  whatever,  a  very 
important  fact  in  large  and  crowded  assemblies. 

I’lie  inventor  is  pieparing  modifications  of  his 
lamps,  with  a  vie  to  sh  w  the  applicability  of 
the  di  covery  'o  every  purpose  of  illumination. 
The  cost  of  the  light  is  about  one  twelfth  that 
of  gas ;  pe.  fectly  safe  and  harmless  and  easily 
managed;  and  no  accidents  can  occur  from  ex¬ 
plosion  or  from  fire. 

Subsequent  to  the  writing  of  the  preceding 
account  ot  Staite’s  electric  light  there  has  been 
a  public  exhibition  of  it  in  Trafalgar-square. 
The  result  was  satisfactory  on  the  whole,  but  at 
tiints  there  were  slight  inequalities  ol  the  illu¬ 
minating  power,  which  proved  that  the  inventor 
had  not  entirely  overcome  the  great  difficulties 


which  beset  the  application  of  the  electric  light 
to  general  purposes  of  illumination. 


THE  USE  OF  THE  BLOWPIPE. 


This  operation  belongs  exclusively  to  the  pro¬ 
vince  of  analytical  chemistry,  and  is  of  para¬ 
mount  importance  in  many  analytical  processes. 
We  have  to  examine  here,  1,  the  apparatus  ;  2, 
the  mode  of  its  application ;  and  3,  the  results 
of  the  operation. 

The  blowpipe  is  a  small  instrument,  usually 
made  of  brass.  It  was  originally  used  by  me¬ 
tallurgists  for  the  purpose  of  soldering,  whence 
it  derived  the  name  of  “soldering-pipe”  — 
Lothrohr — by  which  the  Germans  designate  it. 
It  consists  of  three  distinct  parts  ;  viz.,  1st,  a 
tube  through  which  air  is  blown  from  the  mouth ; 
2d,  a  small  vessel  into  which  this  tube  is  ground 
air-tight — (this  vessel  serves  to  collect  and  re¬ 
tain  the  moisture  of  the  air  blown  into  the  tube) ; 
— and  3d,  a  smaller  tube,  which  is  likewise 
closely  fitted  into  this  vessel,  and  forms  a  right 
angle  with  the  large  tube ;  this  small  tube  has 
a  very  fine  aperture  at  its  anterior  extremity. 
The  blowpipe  serves  to  conduct  a  fine  and  con¬ 
tinuous  stream  of  air  into  the  flame  of  a  candle 
or  lamp.  Such  a  tiame  presents,  under  ordinary 
circumstances,  three  distinct  parts  to  the  eye ; 
viz.,  1st,  a  dark  nucleus  in  the  centre;  2d,  a 
luminous  part  surrounding  this  nucleris ;  and 
3d,  a  kind  of  mantle  encircling  the  whole  flame, 
and  but  feebly  luminous.  The  dark  nucleus  is 
formed  by  the  gases  which  the  heat  evolves  from 
the  fuel ;  these  gases  cannot  burn  here,  owing  to 
want  of  oxygen.  In  the  luminous  sphere  they 
come  into  contact  with  a  certain  amount  of 
oxygen,  although  insufficient  for  their  complete 
combustion.  The  hydrogen  of  the  carburetted 
hydrogen  gases  evolved  burns,  therefore,  princi¬ 
pally  here,  whil.'t  he  carbon  separates  in  a  state 
of  intense  white  heat,  causing  thus  the  lumi- 
nousaess  of  this  part.  In  the  outer  coat  the 
access  of  air  is  no  longer  limited,  and  all  the 
gases  not  yet  consumed  are  consumed.  This 
part  of  the  flame  is  the  hottest.  Gxidizable 
bodies  oxidize,  therefore,  with  the  greatest 
possible  rapidity,  when  placed  in  it,  since  all 
the  conditions  of  oxidation  aie  here  united,  viz., 
high  temperature,  and  an  unlimited  supply  of 
oxygen.  This  part  of  the  flame  is  accordingly 
called  the  oxidizing  flame. 

On  the  other  hand,  oxides  having  a  tendency 
to  yield  up  their  oxygen  suffer  reduction,  when 
placed  within  the  luminous  part  of  the  flame, 
the  oxygen  being  withdrawn  from  them  by  the 
carbon  and  the  still  uncon-umed  carburetted 
hydrogen  present  in  this  sphere.  The  luminous 
part  of  the  flame  is,  therefore,  called  the  reducing 
flame. 

Now,  if  we  conduct  a  fine  stream  of  air  into  a 
flame,  we  have  oxygen,  not  merely  aiound  the 
outer,  but  also  in  the  inner,  part.  Combustion 
takes  place,  therefore,  in  lioth  parts.  But  this 
stream  of  air,  rushing  with  a  certain  force  into 
the  flame,  carries  torward  the  gases  evolved, 
mixes  i.itimately  with  them,  and  effects  their 
combustion  at  a  certain  distance  from  the  aper¬ 
ture  of  the  blowpipe.  This  point,  which  is 
marked  by  a  bluish  light,  is  the  hottest  part  of 
the  whole  flame,  since  the  intimate  intermixture 
of  the  air  with  the  gases  favours  here  the  most 
complete  combustion.  The  luminous  part  of 
the  flame,  being  thus  sui rounded  on  both  sides 
by  very  hot  flames,  acquires  likewise  an  extra¬ 
ordinary  increase  of  heat ;  this  elevation  of  tem¬ 
perature  forms  the  principal  object  which  we  in¬ 
tend  to  attain  by  tfie  application  of  the  blowpipe. 
The  hottest  part  of  the  flame  lies  now,  of  course, 
somewhat  be}ond  the  apex  of  the  inner  nucleus. 
In  a  reducing  flame  pf  this  description  many 
bodies  will  fuse  readily,  which  a  common  flame 
would  fail  to  effect.  The  heat  of  the  oxidizing 
flame  also  is  considerably  increased  by  the  blow¬ 
pipe  being  more  strongly  concentrated  upon  one 
point. 

For  fuel  we  use  either  an  oil-lamp,  a  wax 
candle,  or  a  lamp  fed  with  a  solution  of  oil  of 


turpentine  in  spirits  of  wine.  A  common  spirit- 
lamp  does  not  always  produce  the  necessary  de¬ 
gree  of  heat. 

The  current  is  to  be  produced  with  the  cheek- 
muscles  alone,  and  not  with  the  lungs.  The 
way  of  effecting  this  may  be  readily  acquired  by 
practising  for  some  time  to  breathe  calmly,  with 
puffed- up  cheeks,  and  whilst  holding  the  blow¬ 
pipe  between  the  lips ;  a  little  practice  and  pa¬ 
tience  will  soon  enable  the  student  to  produce  a 
continuous,  even,  and  steady  current. 

The  supports  on  which  the  substances  to  be 
examined  are  exposed  to  the  blowpipe  flame 
are  generally  either  wood,  charcoal,  or  platinum 
wire  or  plate.  In  the  choice  of  charcoal  intended 
for  blowpipe  experiments,  we  have  to  look  more 
particularly  to  the  coal  being  thoroughly  charred, 
because,  if  not  so,  it  will  split  and  throw  off  the 
substances  placed  on  it.  The  substances  to  be 
examined  are  put  into  small  conical  cavities 
scooped  with  a  penknife,  or  with  a  little  tin 
tube.  We  generally  employ  charcoal  as  a  sup¬ 
port  when  we  want  to  reduce  a  metallic  oxide,  or 
to  ascertain  the  degree  of  fusibility  of  a  substance. 

Metals  which  are  volatile  at  the  heat  of  the 
ordinary  flame  evaporate  wholly,  or  in  part, 
upon  the  reduction  of  their  oxides.  But  these 
metallic  vapours  are  reoxidized  in  passing  through 
the  outer  flame,  and  the  oxide  thus  produced 
forms  a  slight  incrustation  around  the  substance 
upon  the  charcoal.  .Many  of  these  incrustations 
exhibit  characteristic  colours  which  serve  to 
a^'Sist  in  the  detection  of  the  metals. 

The  platinum  wire,  as  well  as  the  platinum 
plate,  should  be  selected  rather  thin.  We  make 
use  of  platinum  wire  generally  when  fusing 
bodies  in  conjunction  with  fluxes,  for  the  pur¬ 
pose  of  inferring  their  nature  from  the  colour 
and  other  properties  of  the  but  on  produced. 

What  renders  the  application  of  the  blowpipe 
particularly  useful  in  chemical  experiments  is 
the  great  facility  with  which  the  intended  re¬ 
sults  are  attained.  The  results  are  of  a  twofold 
kind,  viz.,  either  they  afford  us  simply  an  insight 
into  the  general  properties  of  the  examined 
body,  and  enable  us  accordingly  only  to  deter¬ 
mine  the  class  to  which  it  belongs,  f.e.,  whether 
it  is  fixed,  volatile,  fusible,  &c.  &c.  ;  or  the  phe¬ 
nomena  which  we  observe  enable  us  at  once  to 
recognise  the  particular  body  which  we  have  be¬ 
fore  us. — Chemical  Analysis  by  Fresenius, 


THE  CHOLERA. 


The  Registrar-General’s  return  of  the  births 
and  deaths  registered  in  London  during  the  week 
ending  on  Saturday  last  gives  the  number  of 
deaths  as  1,207,  being  53  above  _  the  weekly 
average  of  the  five  autumns  ending  in  1847.  Of 
these  34  are  from  cholera,  being  33  above  the 
average. 

The  deaths  from  cholera  since  September  23, 
up  to  November  25,  have  been:— In  the  west 
districts,  21  ;  north,  14;  central,  13;  east,  59; 
south,  241 ;  total,  348.  It  is  observed  that,  of  the 
348  deaths  from  cholera,  not  less  than  241  have 
occurred  on  the  south  side  of  the  Thames.  lu 
the  last  week,  however,  there  were  17  deaths  in 
the  east  districts. 

Subjoined  is  a  detailed  statement  of  the  fatal 
cases  of  cholera  registered  in  the  week  ending 
Saturday,  the  25th  ultimo.  Five  are  cases  in 
which  inquests  were  held  ;  the  remainder  are  all 
certified  by  medical  attendants  :  — 

Ki'XSIngton;  town. — At  Jenning’s-buildings, 
hawker,  4  >,  “  cholera.” 

Hackney  ;  sub  district  Hackney.  —  F.  37, 
“  Asiatic  cholera”  (GO  hours). 

St.  Giles  ;  South.— F.  4,  “  naturah  sudden; 
believed  by  the  surgeon  to  be  cholera’  (p.m.)  ; 
inquest. 

Shoueditch  ;  St.  Leonard. — At  6,  Burnall  s- 
buildings,  Kingsland-road,  F.  unmarried,  a 
willow- weaver,  29,  “  Asiatic  cholera  ( 1 1  hours). 
[Mr.  Burciicll,  the  medical  attendant,  states 
that  “  the  deceased  was  taken  ill  with  premoni¬ 
tory  si  mptoms  whilst  at  work  at  her  mother  s, 
in  Fountain-alley,  Virginia-row,  Bethnal-green 
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(said  to  be  a  very  filthy,  unwholesome  place),  at 
61i.  p.m.,  November  22,  At  half-past  7,  when  I 
was  called  to  her,  she  laboured  under  every 
symptom  of  Asiatic  cholera,  the  prostration  being 
extreme.  This  continued  till  5h.  a  m.  of  the 
23d,  when  she  expired,  11  hours  from  the  first 
attack.  Her  living  has  been  very  scanty  for 
some  considerable  period,  and  she  never  had 
animal  food  more  than  once  a  week.  Burnall’s- 
buildings  are  comparatively  clean  and  healthy ; 
much  more  so  than  the  confined  courts  around 
this  locality  generally  are.”  Mr.  Yarrow,  the 
registrar,  adds,  that  he  “had  carefully  examined 
all  the  tenements  in  the  place,  and  could  find  no 
ground  of  complaint  with  regard  to  water  and 
cleanliness,  or  any  circumstance  except  want  of 
food  from  extreme  poverty.  She  had  two  chil¬ 
dren,  the  second  only  a  fetv  weeks  old.  Her 
earnings  averaged  3s.  6d.  per  week.  Is.  of  which 
she  paid  for  supporting  the  infant.  Before  the 
attack  she  had  partaken  plentifully  for  dinner  of 
fried  turnips  and  carrots,  which  had  been  boiled 
three  days  previously,  and  at  the  same  time  of 
tea.  All  the  inhabitants  of  the  court  are  of  the 
lowest  class,  and  in  circumstances  of  equal  dis¬ 
tress  with  those  of  the  deceased.’’] 

Shoreditch  ;  Haggerstone,  East.  —  F.  65, 
“  cholera  (24  hours)  ;  constitution  much  en¬ 
feebled  previouslj'  to  the  atiack.’’ 

Bethnal- GREEN  ;  the  Green. — E.  45,  “  na¬ 
tural  death — sudden,  from  cholera,’’  inquest  ; 
F.  5,  “  typhus  (9  days),  Asiatic  cholera 

(2  daj's),’’ 

Whitechapel  ;  Spitalfields. — E.  23,  “Asiatic 
cholera  (6  days)  ;  premature  labour  (13 
hours).  She  was  recovered  from  cholera  when 
labour  came  on.’’  Mile-end  New-torvn. — At  21, 
Booth- street,  wife  of  a  carman,  34,  “cholera 
(6  days).’’  Goodman’s-fields. — At  17,  White- 
bear-court,  Lambeth- street,  E.  45,  “  cholera 
(18  hours)  at  the  same  house,  F.  2,  “  natural 
death,  sudden,  from  Asiatic  cholera,”  inquest  ; 
at  10,  opposite,  F.  5,  “  Asiatic  cholera  (4 
days).”  [This  courthas  21  houses,  which  have 
two  rooms  in  each.  Most  of  these  houses  con¬ 
tain  two  families.  The  width  of  the  court  is 
only  5  feet,  with  very  bad  drainage.  There  is 
one  water- tank  for  the  supply  of  the  inhabitants. 
The  inhabitants  are  very  poor,  and  several  per¬ 
sons  have  been  taken  ill. — Note  by  Mr.  Taylor, 
the  registrar.] 

Stepney;  Wapping. —  At  7,  Chancery-place, 
Shadwell,  labourer,  40,  “  natural  death  ;  sudden 
from  Asiatic  cholera  ;  diarrhoea  (3  days),  cholera 
(18  hours)  inquest.  At  the  same  house,  F., 
servant,  20,  “  sudden  from  Asiatic  cholera  ; 

diarrhoea  (2  days),  cholera  (12  hours)  in¬ 
quest.  [Mr.  Boss,  the  registrar,  states  that 
“  this  is  a  close  confined  court,  consisting  of  11 
houses,  eachhouse  having  two  rooms  with  no  back 
yard.  The  rooms  are  about  12  feet  square. 
Nearly  opposite  No.  7  are  three  open  privies, 
and  facing  the  court  a  foul  and  offensive  drain 
emitting  the  most  disgusting  effluvia.  Fifteen  per¬ 
sons  lived  in  No.  7,  nine  in  the  upper  room,  and 
six  in  the  lower.  'The  11  houses  are  inhabited  by 
71  persons.  The  above  cases  of  cholera,  when  first 
seen  by  me,  exhibited  a  perfect  state  of  collapse, 
and  terminated  fatally  a  few  hours  alter.] 

Poplar  ;  sub-district  Poplar.— M.  48,  “  spas¬ 
modic  cholera  (30 hours),  collapse  (4  hours).” 
Bow  and  Bromley. — At  Grove-hall  Lunatic 
Asylum,  F,  49,  “cholera  (21  hours).”  In  the 
same  institution,  F.  50,  “  cholera  (3  days).”  In 
the  same  institution,  F.  28,  “  cholera  (5  days).” 
In  the  same  institution,  F.  61,  “  cholera  (4 
hours).”  In  Old  Ford,  Bow,  by  the  side  of  the 
Lea,  F.  68,  “  cholera  (1  day),” 

Bermondsey  ;  St.  James’s. — M.  9  months, 
“  Asiatic  cholera  (10  hours).” 

St,  George’s,  Southwark  ;  Kent-road. — At 
68,  Henry- street,  hawker,  32,  “  spasmodic  cho¬ 
lera.”  London-road. — M,  36,  “  English  cholera 
(15  days)  ;  affection  of  the  heart  of  long  stand¬ 
ing.” 

Lambeth  ;  Church,  Second  Part. — At  30,  He- 
vonshire-street,  carman,  52,  “  cholera  (5 

days).”  [He  was  a  robust  person.  Shortly 
before  the  attack  he  ate  a  hearty  dinner.  His 


occupation  consisted  chiefly  in  the  removal  of 
nightsoil,  emptying  cesspools  and  drains.  Another 
man  who  worked  with  him  was  seized  during 
his  illness,  and  died  in  a  fevv  hours.] 

St.  Giles’s  ;  Carnber'well. — At9,Picton-street, 
spinster,  bookfolder,  40,  “  Asiatic  cholera  (14 
hours;.” 

Rotherhitiie  ;  sub- district  Botherhithe. — F. 
51,  “  cholera  and  fever  (3  days).”  F.  11, 
“  Asiatic  cholera  (55  hours).” 

Greenwich  ;  Greenwich,  West. — In  the  Dread¬ 
nought  Hospital,  M.  22,  “  cholera”  {post  mort.). 
In  the  same  ship,  M.  53,  “  cholera”  {post  mort.). 
In  the  same  ship,  M.  43,  “  cholera”  {post,  mort). 
In  the  same  ship,  M.  39,  “  cholera  ”  {post  mort.). 

Wandsw'ORTh,  &c.  ;  Clapham.— E.  66,  “diarr¬ 
hoea  (4  days),  cholera  (2  days).”  M.  3,  “  diarr¬ 
hoea  (12  hours)  ;  cholera  (2 hours).”  Battersea. 
— At  Sleaford-street,  son  of  a  labourer,  8, 
“  malignant  cholera  (14  hours).” 

On  Tuesday  Mr.  Simon,  the  medical  officer  of 
health,  reported  to  the  court  of  sewers  that  no 
case  of  cholera  had  occurred  since  he  had  made 
his  last  report.  He,  how-ever,  repeated  that  he 
considered  it  necessary  that  he  should  be  supplied 
with  the  particular  returns  from  the  medical 
officers  of  the  city  unions  for  which  he  had  in 
the  first  instance  applied,  as  an  indispensable 
means  of  enabling  him  to  adapt  the  sanitary  re¬ 
gulations  to  the  various  contingencies  which 
might  arise. 

Asiatic  Cholera  at  Wapting. — On  Tuesday 
afternoon  Mr.  W.  Baker,  coroner  for  this  district 
of  the  metropolis,  held  fwo  inquests  at  the  Old 
GeorgeTavern,  Anchor  and  Hope-alley,  Wapping, 
on  the  bodies  of  Grace  Moore,  aged  fifty,  and 
Jane  Brown,  aged  twenty-nine,  the  wives  of  sea¬ 
faring  men,  who  were  attacked  with  this  malig¬ 
nant  disease  within  two  hours  of  each  other,  and 
who  died  shortly  after  the  disease  made  its  ap¬ 
pearance.  From  the  evidence  adduced,  which 
was  of  a  voluminous  character,  it  was  elicited 
that  the  deceased  persons  resided  in  adjoining 
rooms  in  the  same  house.  No.  7,  Anchor  and 
Hope-alley.  The  neighbouthood  is  densely  popu¬ 
lated  and  closely  contiguous  to  the  Thames,  and, 
though  it  was  stated  that  the  drainage  was  per¬ 
fect,  it  appeared  that  the  ventilation  was  ex- 
tremelj"  bad,  the  ingress  of  fresh  air  being  almost 
wholly  excluded  by  the  London-dock  wall, 
which  rears  its  gigantic  proportions  some  sixty 
feet  high  immediately  against  the  rear  of  the 
houses  in  question.  Moore  was  attacked  with 
the  usual  symptoms  at  ten  o’clock  on  Saturday 
night.  Mr.  Lammerman,  surgeon,  w'as  called 
at  two  o’clock  the  following  morning,  when  he 
found  her  labouring  under  all  the  symptoms  of 
virulent  Asiatic  cholera.  She  died  at  two  o’clock 
in  the  afternoon.  Browm  was  seized  at  twelve 
o’clock  on  Saturday  night.  At  three  in  the 
morning  she  was  seen  by  Mr.  Godfrey,  the  parish 
surgeon,  and  at  eight  o’clock  in  the  evening  she 
expired.  Mr.  Godfrey  in  his  evidence  alluded  to 
the  crowded  state  of  the  neighbourhood,  and 
stated  that  in  the  house  in  question  four  or  five 
persons  slept  in  one  room.  He  also  attributed  a 
very  evil  influence  to  the  dock  wall  alluded  to. 
The  coroner  in  summing  up  observed  that  though 
only  four  hours  had  elapsed  in  these  casesbetween 
the  period  of  the  attack  and  the  attendance  of 
medical  men,  and  though  that  might  appear  to  be 
very  speedy  relief,  yet  he  did  not  doubt,  if  medical 
assistance  had  been  procured  upon  the  instant  of 
the  premonitory  symptoms  appearing,  their  lives 
might  have  been  spared.  He  should  wnite  to  the 
board  of  guardians  upon  the  subject,  recommend¬ 
ing  them  to  issue  placards  to  that  effect.  Ver¬ 
dict — “Natural  death  from  Asiatic  cholera.” — 
Times, 


CUBLING  ON  CHLOBOFOBM  AND 
ETHEB  AS  ANAESTHETICS. 


It  is  w'ell  known  that  the  vapour  of  ether  was 
first  exhibited  for  the  prevention  of  pain  in  ope¬ 
rations  in  the  United  States  of  America.  There 
are  several  claimants  for  the  honour  of  this  dis¬ 
covery  ;  but  the  chief  merit  appears  to  be  due  to 


Dr.  Morton,  a  dentist  practising  in  Boston. 
This  gentleman,  w’hilst  engaged  in  experiments 
made  for  the  purpose  of  obviating  pain  in  surgical 
operations,  communicated  the  object  of  his  in¬ 
quiries  to  Dr.  Jackson,  a  lecturer  on  chemistry, 
w'ho  suggested  a  trial  of  sulphuric  ether.  Dr. 
Morton,  availing  himself  of  this  hint,  experi¬ 
mented  with  ether  first  upon  himself,  and  then 
upon  others,  with  perfect  success  in  regard  to 
the  object  he  had  so  long  had  in  view  ;  and, 
having  constructed  a  suitable  apparatus  for  ad¬ 
ministering  the  vapour,  he  communicated  the 
results  of  his  inquiries  to  Dr.  Warren,  surgeon 
of  the  Massachusetts  General  Hospital,  who, 
after  satisfydng  himself  of  its  efficacy,  introduced 
the  practice  into  the  hospital,  and  performed  the 
first  important  operation  under  its  influence. 

Etherization  was  resorted  to  for  the  first  time 
in  this  country  by  the  late  Mr.  Liston,  in  De¬ 
cember,  1846,  in  the  amputation  of  a  thigh  at 
the  University  College  Hosjntal.  During  the 
past  year  ether  has  been  employed  at  all  our 
large  hospitals,  and  I  may  say  by  every  ope¬ 
rating  surgeon  in  Great  Britain,  and  likewise 
very  generally  by  the  surgeons  of  France,  Ger¬ 
many,  and  Italy.  In  the  month  of  November 
last  Professor  Simpson,  of  Edinburgh,  announced 
to  the  profession  a  new  anaesthetic  agent,  called 
chloroform,  as  a  substitute  for  ether,  over  which 
it  was  represented  to  possess  some  important 
advantages.  It  appears  that  some  months  pre¬ 
viously  this  compound  had  been  experimented 
upon  and  tried  by  others,  but  Dr.  Simpson  is 
undoubtedly  entitled  to  the  credit  of  having 
established  its  claims  as  a  valuable  remedy  for 
pain. 

Ether  and  chloroform  are  undoubtedly  agents 
of  vast  power,  and,  as  experiments  on  animals 
plainly  show,  if  taken  in  a  sufficient  quantity 
they  produce  death.  The  effects  of  their  inhala¬ 
tion  when  carried,  as  I  have  sometimes  w'it- 
nessed  without  any'  inconvenient  result,  to  such 
an  extent  that  all  consciousness  and  sensibility 
are  destroyed,  the  pulse  scarcely  to  be  felt,  the 
pupils  dilated,  the  muscles  relaxed,  the  limbs 
motionless,  the  breathing  laboured,  and  almost 
stertorous,  with  puffing  of  the  flaccid  cheeks, 
and  the  countenance  having  the  appearance  of  a 
person  struck  with  apoplexy,  would  excite  alarm 
in  any'  one  who  witnessed  them  for  the  first 
time.  Yet  it  is  an  astonishing  fact  that,  although 
these  pow’erful  agents  have  been  given  during 
the  past  twelvemonth  to  an  immense  number  of 
people,  even  for  curiosity  and  pleasurable  ex¬ 
citement,  as  well  as  for  the  most  trifling  and  most 
important  operations ;  often  by  persons  to¬ 
tally  inexperienced  in  their  administration, 
and  with  defective  and  objectionable  in¬ 
halers,  the  preparations  themselves,  too, 
being  frequently  impure ;  we  can  say  cf 
them,  what  cannot  be  asserted  of  any  agent  of 
equal  power,  that  there  is  no  authentic  account 
of  more  than  a  single  instance  in  this  country  in 
which  death  has  been  caused  simply  by  their 
poisonous  operation.  The  fatal  case  alluded  to 
is  one  of  recent  occurrence,  near  Newcastle- 
upon-Ty'iie,  which  has  naturally'  produced  a 
strong  impression  on  the  public  mind,  adverse 
for  the  moment  to  the  reception  of  these  reme¬ 
dies  ;  but  which,  I  have  no  hesitation  in  saying, 
has  not  shaken  my  confidence  in  them  in  the 
slightest  degree.  It  appears  that  a  girl,  about 
fifteen  years  of  age,  inhaled  chloroform  previously 
to  undergoing  a  painful  but  otherwise  unim¬ 
portant  operation,  and  expired  from  its  effects  in 
about  three  minutes.  Sir  John  Fife,  a  surgeon 
of  eminence,  who  has  acquired  considerable  ex¬ 
perience  in  the  use  of  chloroform  in  operations, 
and  who  examined  the  body,  in  his  evidence  at 
the  inquest  expressed  the  opinion  that  the  un¬ 
fortunate  result  was  owing  to  some  peculiarity 
in  the  girl’s  constitution.*  There  are  accounts 

»  Dr.  Simpson  attributes  the  death  in  thi.s  case  to  as- 
phj'xia,  from  the  means  used  to  restore  the  g-irl  from  the 
state  of  anaesthesia. — (Lancet,  Feb.  12,  1848.)  He  very 
properly  cautions  the  profession  against  giving  strong 
drinks  to  persons  profoundly  affected  by  chloroform,  recom¬ 
mending  the  sprinkling  of  cold  water  to  the  face,  and  the 
excitement  of  respiratory  acts,  as  the  means  best  calculated 
to  revive  the  patient.  Both  in  man  and  animals  1  have 
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of  some  two  oi  three  other  cases  in  which  so 
deep  a  collapse  has  been  produced  by  these 
agents,  more  especially  by  chloroform,  that  life 
has  apparently  been  endangered,  and  restoratives 
have  been  resorted  to  in  order  to  revive  the 
sinking  powers.  That  alarming  effects  of  this 
kind  should  occasionally  arise,  or  that  a  death 
should  occur  on  the  introduction  of  these  reme' 
dies,  from  an  over-dose,  or  in  persons  peculiarly 
susceptible  to  their  influence,  is  no  more  than 
might  reasonably  be  expected,  considering  their 
great  power.  But  no  further  importance  can  be 
attached  to  these  accidents  than  as  inculcating 
greater  care  and  caution  in  the  use  of  these 
agents,  and  as  discouraging  their  indiscrimi¬ 
nate  employment  in  trifling  cases,  and  in  ope¬ 
rations  attended  with  only  slight  and  mo¬ 
mentary  pain.  Powerful,  therefore,  as  are 
these  remedies,  all  who  are  experienced  in 
their  use  agree  that  they  are,  on  the  whole, 
safe  and  manageable  ;  and  their  safety  pe¬ 
culiarly  depends  on  the  transitory  and  eva¬ 
nescent  nature  of  their  influence  ;  for,  from  the 
moment  they  cease  to  be  inhaled,  they  begin  to 
pass  off  rapidly  from  the  system  in  expiration, 
and  their  influence  declines  ;  so  that,  whatever 
risk  may  be  incurred  by  their  rash,  careless,  and 
unnecessary  use,  scarcely  any  apprehension  iieed 
be  entertained  from  their  skilful  and  cautious 
administration.  As  in  using  other  active  reme¬ 
dies,  no  one  should  give  ether  or  chloroform 
vapour  without  having  carefully  studied  their 
effects  on  the  human  body.  In  operations, 
especially  the  more  important,  the  surgeon 
should  be  relieved  from  all  care  and  respon¬ 
sibility  connected  with  the  inhalation,  and 
his  mind  left  free  to  be  directed  solely  to  the 
steps  of  the  operation.  In  these  cases  the  ad¬ 
ministration  of  ana5sthctic  agents  should,  if 
possible,  be  entrusted  to  a  person  who,  by  prac¬ 
tice,  has  acquired  a  nice  perception  of  their  ac¬ 
tion.  and  a  full  knowledge  of  their  powers  and 
varying  effects,  so  as  to  be  able  to  produce  and 
maintain  their  influence  in  a  proper  degree, 
until  the  operator  has  ceased  to  use  the  knite,  or 
to  subject  his  patient  to  pain. 

There  are  certain  states  in  which  the  full  effects 
of  ajtaesthetic  agents  cannot  be  produced  without 
danger ;  as  in  organic  diseases  of  the  heart, 
especially  a  dilated  or  weak  heart ;  and  in  ten¬ 
dencies  to  congestion  of  the  brain  in  plethoric 
individuals.  We  are  not  often  called  upon  to 
operate  under  such  circumstances,  and  it  will  be 
the  duty  of  the  surgeon  to  discriminate  accord¬ 
ingly.  But  these  cases  constitute  no  objection 
to  their  being  given  to  the  majority  of  persons 
about  to  undergo  operations.  We  might  as 
leasonably  exclude  some  of  our  most  valuable 
remedies,  such  as  morphia,  digitalis,  and  prussic 
acid,  from  the  Materia  Medica,  as  object  to  the 
use  of  anseslhetic  agents,  because  there  are  parti¬ 
cular  conditions  of  disease  and  of  the  system  in 
which  they  operate  injuriously  ;  or  because  an 
excessive  dose  is  calculated  to  cause  death. 

There  is  another  point  which  it  is  important 
for  the  surgeon  to  bear  in  mind  when  operating 
on  patients  powerfully  affected  by  chloroform  ; 
and  this  is,  the  liability  to  secondary  hemorr¬ 
hage,  if  particular  care  be  not  taken  to  secure 
the  principal  vessels  divided.  The  action  of 
the  heart  is  sometimes  rendered  so  feeble  bj' 
this  agent,  that  it  often  happens  that  vessels 
of  considerable  size,  when  cut,  pour  out  scarcely 
any  blood,  ajid  consequently  easily  escape 
observation but  after  the  patient  has  been  sent 
ilo  bed,  and  the  influence  of  the  chloroform  has 
passed  off,  free  bleeding  is  liable  to  ensue.  By 
attention  to  the  sources  of  bleeding  during  the 
■operation,  and  taking  care  to  have  the  patient 
properly  watched  for  a  short  time  afterwards,  in 
cases  where  any  risk  of  hemorrhage  appears  to 
■exist,  all  danger  from  this  cause  may  be  readily 
avoided. 

The  chief  inconveniences  arising  from  the  use 
■of  anarsthetic  agents  are  vomiting  and  ex¬ 
citement,  attended  with  more  or  less  violent 
action  of  the  muscles.  The  former  may  be 

been  stru  ck  with  the  rapidity  of  recovery  from  blowing  on 
the  face  and  the  application  of  cold. 


avoided  by  directing  that  no  meat  be  given  for  a 
few'  hours  before  the  operation.  The  excitement 
prevents  the  operator  from  proceeding,  but  it  is 
only  occasionally  manifested  as  the  agent  first 
begins  to  act  on  the  system,  and  it  may  generally 
be  subdued  by  persisting  in  the  inhalation.  I 
have  repeatedly  witnessed  powerful  muscular 
action  stilled  in  a  few  seconds  by  gently  re¬ 
straining  the  patient  and  persevering  in  the  use 
of  the  remedy. — Curling's  Hunterian  Address. 


WHITE  LEAD. 


Mr.  Thomas  Richardson,  of  Newcastle,  one 
of  the  most  distinguished  chemists  of  Liebig’s 
school,  obtained  a  patent  in  December,  1839, 
for  a  preparation  of  sulphate  of  lead,  appli¬ 
cable  to  some  of  the  purposes  to  which  the 
carbonate  is  applied.  His  plan  is  to  put  66 
pounds  of  flake  litharge  into  a  tub,  to  mix  it 
with  one  pound  of  acetic  acid  '(and  water) 
of  specific  gravity  1.046,  and  to  agitate  the  mix¬ 
ture  till  the  oxide  of  lead  becomes  an  acetate. 
But,  whenever  this  change  is  partially  effected, 
he  pours  into  the  tub,  through  a  pipe,  sul¬ 
phuric  acid  of  specific  gravity  1.5975,  at  the 
rate  of  about  1  pound  per  minute,  until  a  suffi¬ 
cient  quantity  of  sulphuric  acid  has  been  added 
to  convert  all  the  lead  into  a  sulphate  ;  being 
about  20  parts  of  acid  to  112  of  the  litharge.  The 
sulphate  is  afterwards  washed  and  dried  in  stoves 
for  the  market.  I  have  examined  the  particles 
of  this  white  lead  with  a  good  achromatic  mi¬ 
croscope,  and  found  them  to  be  semi-crystalline, 
and  semi-transparent,  like  all  the  varieties  of 
carbonate  precipitated  from  the  saline  solutions 
of  the  metal.  Mr.  Leigh,  surgeon,  in  Man¬ 
chester,  prepares  his  patent  white  lead  by  pre¬ 
cipitating  a  carbonate  from  a  solution  of  the 
chloride  of  the  metal  by  means  of  carbonate  of 
ammonia.  On  this  process,  in  a  commercial 
point  of  view,  no  remarks  need  be  made.  In 
Liebig  and  Woehler’s  “  Annalen  ”  for  May, 
1843,  Chr.  Link  has  communicated  his  inves¬ 
tigation  of  two  sorts  of  lead,  prepared  in  the 
Dutch  way,  by  the  slow  action  of  vinegar  and 
carbonic  acid  upon  metallic  lead,  under  the 
heat  of  fermenting  horse-dung.  The  one  sort 
was  manufactured  by  Sprenger,  the  other  by 
Klagenfurth  of  Ivrems.  He  also  examined  three 
specimens  of  the  Offenbach  white  lead.  They 
all  agreed  in  composition;  affording  11.29  per¬ 
cent.  of  carbonic  acid,  and  2.23  of  water ;  cor¬ 
responding  to  the  formula,  2  (PbO,  CO^)  -hPbO, 
fDO  ;  that  is,  in  words,  2  atoms  of  carbonate  of 
lead  with  1  atom  of  oxide  and  1  atom  of  water — 
in  round  numbers,  thus,  2  x  134 -P  112 -t- 9.  _  Mul¬ 
der  observed  specimens  of  white  lead,  of  different 
atomic  proportions  of  carbonate,  oxide,  and 
water  from  the  above,  and  discovered  that  the 
quality  improved  as  the  carbonate  increased. 
The  white  lead  by  the  Dutch  process,  as  made 
by  Messrs.  Blackett,  of  Newcastle,  is  certainly 
superior  as  a  covering  oil  pigment  to  all  others. 
Its  particles  are  amorphous  and  opaque.  A 
patent  was  granted  to  Mr.  Hugh  Lee  Pattinson 
in  September,  1841,  for  improvements  in  the 
manufacture  of  white  lead,  &c.  This  inverition 
consists  in  dissolving  carbonate  of  magnesia  in 
water  impregnated  with  carbonic  acid  gas,  by 
acting  upon  magnesian  limestone,  or  other  earthy- 
substances  containing  magnesia  in  a  soluble 
form,  or  upon  rough  hydrate  of  irragnesia  in 
the  mode  hereafter  described,  and  in  applying 
this  solution  to  the  manufacture  of  magnesia  and 
its  salts,  and  to  the  precipitation  of  carbonate  of 
lead  from  any  of  the  soluble  salts  of  lead,  but 
particularly  the  chloride  of  lead ;  in  which  latter- 
case  the  carbonate  of  lead,  so  precipitated,  is 
triturated  with  a  solution  of  caustic  potash  or 
soda,  by  which  a  small  quantity  of  chloride  of 
lead  contained  in  it  is  converted  into  hydrated 
oxide  of  lead,  and  the  whole  rendered  similar  in 
composition  to  the  best  white  lead  of  commerce. 
The  manner  in  which  these  improvements  are 
carried  into  effect  is  thiis  described  by  the 
patentee  ; — “  I  take  magnesian  limestone,  which 
IS  well  known  to  be  a  mixture  of  carbonate  of 


lime  and  carbonate  of  magnesia,  in  proportions 
varying  at  different  localities  ;  and,  on  this  ac¬ 
count,  I  am  careful  to  procure  it  from  places 
where  the  stone  is  rich  in  magnesia.  This  I  re¬ 
duce  to  powder,  and  sift  it  through  a  sieve  of 
forty  or  fifty  apertures  to  the  linear  inch.  I 
then  heat  it  red  hot  in  an  iron  retort  or  reverbe¬ 
ratory  furnace,  for  two  or  three  hours,  when, 
the  carbonic  acid  being  expelled  from  the  car¬ 
bonate  of  magnesia,  but  not  from  the  carbonate 
of  lime,  I  withdraw  the  whole  from  the  retort 
or  furnace,  and  suffer  it  to  cool.  The  magnesia 
contained  in  the  limestone  is  now  soluble  in 
water  impregnated  with  carbonic  acid  gas,  and 
to  dissolve  it  I  proceed  as  follows  : — I  am  pro¬ 
vided  with  an  iron  cylinder,  lined  with  lead, 
which  may  be  of  any  convenient  size,  say  4  ft. 
long  by  2^  ft.  in  diameter  ;  it  is  furnished  with 
a  safety-valve  and  an  agitator,  which  latter 
may  be  an  axis  in  the  centre  of  the  cylinder, 
with  arms  reaching  nearly  to  the  circumference, 
all  made  of  iron  and  covered  with  lead.  The 
cvlinder  is  placed  horizontally,  and  one  ex¬ 
tremity  of  this  axis  is  supported  withiri  it  by  a 
proper  carriage,  the  other  extremity  being  pro¬ 
longed,  and  passing  through  a  stuffing-box  at 
the  other  end  of  the  cylinder,  so  that  the  agitator 
may  be  turned  round  by  applying  manual  or 
other  power  to  its  projecting  end.  A  pipe, 
leading  from  a  force-pump,  is  connected  with 
the  under  side  of  the  cylinder,  through  which 
carbonic  acid  gas  may  be  forced  from  a  gasometer 
in  communication  with  the  pump,  and  a  mer¬ 
curial  gauge  is  attached,  to  show  at  all  tirnes 
the  amount  of  pressure  within  the  cylinder,  in¬ 
dependently  of  the  safety-valve.  Into  a  cylin¬ 
der  of  the  size  given  I  introduce  from  100  to  120 
lbs.  of  the  calcined  limestone  with  a  quantity 
of  pure  water,  nearly  filling  the  cylinder  ;  I  then 
pump  in  carbonic  acid  gas,  constantly  turning 
the  agitator,  and  forcing  in  more  and  more  gas, 
till  absorption  ceases,  under  a  pressure  of  five 
atmospheres.  I  suffer  it  to  stand  in  this  con¬ 
dition  three  or  four  hours,  and  then  run  off  the 
contents  of  the  cylinder  into  a  cistern,  and  allow 
it  to  settle.  The  clear  liquor  is  now  a  solution 
of  carbonate  of  magnesia  in  water  impregnated 
with  carbonic  acid  gas,  or,  as  I  shall  hereafter 
call  it,  a  solution  of  bicarbonate  of  magnesia, 
having  a  specific  gravity  of  about  1.028,  and 
cuntaining  about  1,600  grains  of  carbonate  of 
magnesia  to  the  imperial  gallon.  I  consider  it 
the  best  mode  of  obtaining  a  solution  of  bicar¬ 
bonate  of  magnesia  from  magnesian  limestone, 
to  operate  upon  the  limestone  after  being  cal¬ 
cined  at  a  red  heat  in  the  way  described ;  but 
the  process  may  be  varied  by  using  in  the  cylin¬ 
der  the  mixed  hydrates  of  lime  and  magnesia, 
obtained  by  completely  burning  magnesian  lime¬ 
stone  in  a  kiln,  as  commonly  practised,  and 
slaking  it  with  -w-ater  in  the  usual  manner ;  or, 
to  lessen  the  expenditure  of  carbonic  acid  gas, 
the  mixed  hydrates  may  be  exposed  to  the  air  a 
few  weeks  till  the  lime  has  become  less  caustic 
by  the  absorption  of  carbonic  acid  from  the  at¬ 
mosphere.  Or  the  mixed  hydrates  may  be 
treated  with  water,  as  practised  by  some  manu¬ 
facturers  of  Epsom  salts,  till  the  lime  is  wholly 
or  principally  removed ;  after  which  the  residual 
rough  hydrate  of  magnesia  may  be  acted  upon 
in  the  cylinder,  as  described  ;  or  hydrate  of  mag¬ 
nesia  may  be  prepared  for  solution  in  the  cylinder, 
by  dissolving  magnesian  limestone  in  hydro¬ 
chloric  acid,  and  treating  the  solution  or  a  so¬ 
lution  of  chloride  of  magnesium,  obtained  from 
sea-water  by  salt  makers  in  the  form  of  bittern, 
with  its  equivalent  quantity  of  hydrate  of  linie, 
or  of  the  ini.xed  hydrates  of  lime  and  magnesia, 
obtained  by  completely  burning  magnesian  lime¬ 
stone,  and  slaking  it  as  above.  When  I  use  this 
solution  of  bicarbonate  of  magnesia  for  the  pur¬ 
pose  of  preparing  magnesia  and  its  salts,  I  evapo¬ 
rate  it  to  dryness,  by  which  a  pure  carbonate  of 
magnesia  is  at  once  obtained,  without  the  ne¬ 
cessity  of  using  a  carbonated  alkali,  as  in  the  old 
process  ;  and  from  this  I  prepare  pure  magnesia 
by  calcination  in  the  usual  manner  ;  or,  instead 
of  boiling  to  dryness,  I  merely  heat  the  solution 
for  some  time  to  the  boiling-point,  by  which  the 
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excess  of  carbonic  acid  is  partly  driven  off,  and 
pure  carbonate  of  magnesia  is  precipitated, 
•which  may  then  be  collected,  and  dried  in  the 
same  way  as  if  precipitated  by  a  carbonated 
alkali.  If  I  require  sulphate  of  magnesia,  I 
neutralize  the  solution  of  bicarbonate  of  mag¬ 
nesia  with  sulphuric  acid,  boil  down,  and  crys¬ 
tallize  ;  or  I  mix  the  solution  with  its  equivalent 
quantity  of  sulphate  of  iron,  dissolved  in  water, 
heated  to  the  boiling-point,  and  then  suffer  the 
precipitated  carbonate  of  iron  to  subside  ;  after 
which  I  decant  the  clear  solution  of  sulphate  of 
magnesia,  boil  down,  and  crystallize  as  before. 
"When  using  this  solution  of  bicarbonate  of  mag¬ 
nesia  for  the  purpose  of  preparing  carbonate  of 
lead,  I  make  a  saturated  solution  of  chloride  of 
lead  in  water,  which,  at  the  temperature  of  50° 
or  60°  r.,  has  a  specific  gravity  of  about  1.008, 
and  consists  of  1  part  of  chloride  of  lead  dissolved 
in  126  parts  of  water.  I  then  mix  the  two  so¬ 
lutions  together,  when  carbonate  of  lead  is  im¬ 
mediately  precipitated ;  but  in  this  operation  I 
find  it  necessary  to  use  certain  precautions, 
otherwise  a  consideralile  quantity  of  chloride  of 
lead  is  carried  down  along  with  the  carbonate. 
These  precautions  are,  first,  to  use  an  excess  of 
the  so'ution  of  magnesia,  and,  secondly,  to  mix 
the  two  solutions  together  as  rapidly  as  possible. 
As  to  the  first,  when  using  a  magnesian  solution, 
containing  1,600  grs.  of  carbonate  of  magnesia 
per  imperial  gallon,  with  a  solution  of  chloride 
of  lead  saturated  at  55°  or  60°  F.,  1  measure  of 
the  former  to  8,|  of  the  latter  is  a  proper  pro¬ 
portion  ;  in  which  ease  there  is  an  excess  of 
carbonate  of  magnesia  employed,  amounting  to 
about  an  eighth  of  the  total  quantity  contained 
in  the  solution.  When  either  one  or  both  the 
solutions  vary  in  strength,  the  proportions  in 
which  they  are  to  be  mixed  must  be  determined 
by  preliminary  trials.  It  is  not,  however,  ne¬ 
cessary  to  be  very  exact,  provided  there  is  al¬ 
ways  an  excess  of  carbonate  of  magnesia 
amounting  to  from  one  eighth  to  one  twelfth  of 
the  total  quantity  employed.  If  the  excess  is 
greater  than  one  eightn  no  injury  w'ill  result, 
except  the  unnecessary  expenditure  of  the 
magnesian  solution.  As  to  the  second  pre¬ 
caution,  of  mixing  the  two  solutions  rapidly  to¬ 
gether,  it  may  be  accomplished  variously  ;  hut  I 
have  found  it  a  good  method  to  run  them  in  two 
streams,  properly  regulated  in  quantity,  into  a 
small  cistern,  in  which  they  are  to  be  rapidly 
blended  together  by  brisk  stirring,  before  passing 
out,  through  a  hole  in  the  bottom,  to  a  large 
cistern  or  tank,  where  the  precipitate  finally 
settles.  The  precipitate  thus  obtained  is  to  be 
collected,  washed,  and  dried,  in  the  usual  man¬ 
ner.  It  is  a  carbonate  of  lead  very  nearly  pure, 
and  suitable  for  most  purposes ;  but  it  always 
contains  a  small  portion  of  chloride  of  lead, 
seldom  less  than  from  1  to  2  per  cent.,  the 
presence  of  which,  even  in  so  small  a  quantity, 
is  somewhat  injurious  to  the  colour  and  body  ol 
the  white  lead.  I  decompose  this  chloride,  and 
convert  it  into  a  hydrated  oxide  of  lead  by 
grinding  the  dry  precipitate  witli  a  solution  ot 
caustic  alkali,  in  a  mill  similar  to  the  ordinary 
mill  used  in  grinding  white  lead  with  oil,  adding 
just  so  much  of  the  ley  as  may  be  lequired  to 
convert  the  precipitate  into  a  soft  paste.  1  allow 
this  paste  to  lie  a  few  days,  after  which,  the 
chloride  of  lead  being  entirely,  or  almost  en¬ 
tirely,  decomposed,  I  wash  out  the  alkaline 
chloride  formed  by  the  reaction,  and  obtain  a 
white  lead,  similar  in  composition  to  the  best 
white  lead  of  commerce.  I  prepare  the  caustic 
alkaline  ley  by  boiling  together,  in  a  leaden 
vessel,  for  an  hour  or  two,  1  part,  by  weight,  of 
dry  and  recently-slaked  lime,  2  parts  of  crys¬ 
tallized  carbonate  of  soda  (which,  being  cheaper 
than  carbonate  of  potash,  I  prefer),  and  8  parts  of 
water.” — Ure  s  Supplement  to  Arts,  Manufactures, 
and  Mines. 
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Charles  Fielding  Palmer,  of  Birmingham, 
druggist,  for  a  new  and  improved  chalybeate 
vrater,  Patent  dated  April  27,  1848,  Enrolled 


October  27,  1848. — The  object  of  this  patent  is 
the  manufacture  of  an  artificial  chalybeate  water, 
in  which  the  protoxide  of  iron  is  held  in  solution 
in  water  impregnated  with  carbonic  acid  gas. 
The  process  is  as  follows  : — Take  four  parts  (by 
weight)  of  protosulphate  of  iron,  one  and  a  half 
parts  of  acetic  acid,  forty  parts  of  water,  and 
twenty  parts  of  syrup.  These  are  treated  as 
follows  The  acetic  acid  is  first  dissolved  in  the 
water,  the  protosulphate  of  iron  is  then  added, 
and  afterwards  the  syrup  ;  this  combination  is 
then  put  into  several  bottles.  The  patentee 
states,  he  generally  make"  it  of  two  separate  de¬ 
grees  of  strength,  the  first  having  the  proportion 
of  two  grains  of  the  protosulphate  in  each 
bottle  of  four  fiuid  ounces  ;  the  other  has  double 
that  quantity  of  the  protosulphate.  The  bottles 
are  now  filled  up  with  a  solution  containing 
carbonate  of  soda,  and  carbonate  of  potash,  im¬ 
pregnated  with  free  carbonic  acid  gas.  The 
bottles  are  now  corked,  under  pressure,  to  retain 
the  carbonic  acid  gas,  in  the  usual  manner.  The 
patentee  does  not  confine  himself  to  the  use  of 
acetic  acid  in  the  manufacture,  as  tartaric  acid 
may  be  used.  The  patentee  claims  the  making 
a  solution  in  which  any  neutral  or  basic  proto¬ 
salt  of  iron,  in  conjunction  with  any  other  salt, 
is  held  in  solution  in  -w'ater,  charged  with  car¬ 
bonic  acid  gas,  which  solution  shall  yield  a 
precipitate  upon  the  application  of  heat.  If  this 
new  chalybeate  water  be  of  any  value,  the  pa¬ 
tentee  will  find  that  his  specification  is  not  suffi¬ 
ciently  definite  to  prevent  its  easy  evasion. 

PATENTS  RECENTLY  INITIATED. 

ENGLISH  PATENTS  FOE.  THE  WEEK  ENDING 

NOVEMBER  23,  1848. 

Alexander  M'Dougal,  of  Longsight,  Man¬ 
chester,  chemist,  and  Henry  Rawson,  of  Man¬ 
chester,  agent,  for  improvements  in  the  manufac¬ 
ture  of  sulphuric  acid,  nitric  acid,  oxalic  acid, 
chlorine,  and  sulphur.  Patent  dated  November 
21,  1848  ;  six  months. 

Thomas  Cullen,  of  the  city  of  London,  gentle¬ 
man,  for  improvements  in  apparatus  for  steering 
ships  and  other  vessels.  Patent  dated  November 
18,  1848  ;  six  months. 

John  Oliver  York,  of  20,  Rue  de  la  Madeleine, 
Paris,  engraver,  for  his  invention  of  improve¬ 
ments  in  the  manufacture  of  metallic  tubes. 
Patent  dated  November  21,  1848  ;  six  months. 

I'homas  Masters,  of  Regent-street,  for  certain 
improvements  in  apparatus  for  making  aerated 
waters,  and  in  apparatus  for  charging  bottles, 
and  other  vessels,  with  gaseous  fluid ;  also  im¬ 
provements  in  bottles  and  other  vessels,  and  in 
apparatus  for  drawing  off  liquids  ;  in  securing 
corks  or  stoppers  in  bottles  or  other  vessels,  and 
in  taps  and  vent-pegs.  Patent  dated  November 
18,  1848  ;  six  months. 

William  Hood  Clement,  of  the  city  of  Phila¬ 
delphia,  for  certain  improvements  in  the  manu¬ 
facture  of  sugar,  part  of  which  improvements 
are  applicable  to  evaporation  generally  ;  also  im¬ 
proved  apparatus  for  preparing  the  cane  trash  to 
be  used  as  fuel.  Patent  dated  November  21, 
1848  ;  six  months. 

Hugh  Bell,  of  London,  Esq.,  for  certain  im¬ 
provements  in  aerial  machines,  and  machinery  in 
connection  with  the  buoyant  jiower  produced  by 
gaseous  matter.  Patent  dated  November  23, 
1848  ;  six  months. 

Henry  Newson,  of  Smethwick,  near  Birming¬ 
ham,  for  an  improvement  or  improvements  in 
trusses.  Patent  dated  November  23,  1848  ;  six 
months. 

Christian  Schiele,  of  Manchester,  mechanician, 
for  certain  improvements  in  the  construction  of 
cocks  or  valves,  which  improvements  are  also  ap¬ 
plicable  for  reducing  the  friction  of  axles, 
journals  bearings,  or  other  rubbing  surfaces  in 
machinery  in  general.  Patent  dated  November 
23,  1848  ;  six  months. 

Peter  Llewellin,  of  Bristol,  brass  and  copper 
manufacturer,  and  John  Hammons,  of  the  same 
place,  brassfounder,  for  improvements  in  the 
manufacture  of  cocks  or  valves  for  drawing  off 
liquids.  Patent  dated  November  23,  1848  ;  six 
months. 


Frederick  Bramwell,  Mill-wall,  Poplar,  en¬ 
gineer,  and  Samuel  Collet  Ilomersham,  of  the 
Adelphi,  gentleman,  for  improvements  in  feeding 
furnaces  with  fuel.  Patent  dated  November  23, 
1848  ;  six  months. 

Henry  Archer,  of  Great  George-street,  West¬ 
minster,  gentleman,  for  improvements  in  facili¬ 
tating  the  division  of  sheets  or  pieces  of  paper, 
parchment,  or  other  simple  substances.  Patent 
dated  November  23,  1848  ;  six  months. 


LIST  OF  PATENTS  INITIATED  IN  IRELAND  FROM 
THE  20th  day  of  OCTOBER  TO  THE  20tH  DAY 
OF  NOVEMBER,  1848,  INCLUSIVE. 

Henry  Highton,  of  Rugby,  in  the  county  of 
Warwick,  clerk,  master  of  arts,  and  Edward 
Highton,  of  Regent’s -park,  in  the  county  of 
Middlesex,  civil  engineer,  for  improvements  in 
electric  telegraphs.  Sealed  November  8,  1848. 

J  jhn  Miller,  of  Henrietta  -  street.  Covent- 
garden,  in  the  county  of  Middlesex,  gentleman, 
for  a  new  system  of  accelerating  menattrite  lo¬ 
comotion,  even  by  animal  impulsion,  for  every 
species  of  transport  machines  acting  hy  means  of 
w  heels,  whether  on  land  or  water.  Sealed  Oct. 
28,  1848.  (Communication.) 

William  Sager,  of  Rochdale,  in  the  county  of 
Lancaster,  wool  dealer,  for  certain  improved 
means  and  apparatus  for  effecting  the  transit  or 
conveyance  of  goods,  passengers,  and  coirespon- 
dence,  by  land  or  water,  and  for  other  such  pur¬ 
poses,  part  or  parts  of  -w'hich  means  and  appa¬ 
ratus  constitute  a  new  and  improved  method  of 
generating  steam,  which  im[)rovement  is  ap¬ 
plicable  to  other  purposes  to  which  steam  is 
generally  applied  as  a  motive  power.  Sealed  Oct. 
28,  1848. 

Peter  Fairbairn,  of  Leeds,  in  the  county  of 
York,  machine-maker,  for  improvements  in 
machinery  for  heckling,  carding,  drawing,  roving, 
and  spinning  flax,  hemp,  tow,  silk,  and  other 
fibrous  substances.  Sealed  Nov.  11,1848. 


PATENTS  RECENTLY  EXPIRED. 

R.  Whitesides,  of  Ayr,  wine-merchant,  for 
certain  improvements  in  the  wheels  of  steam- 
carriages,  and  in  the  machinery  for  propelling 
the  same,  also  applicable  to  other  purposes. 
Patent  dated  November  20,  1834;  expired  Nov. 
20,  1848. 

W.  Wells,  machine-maker,  and  G.  Schole- 
field,  of  Salford,  mechanical  draftsman,  for  an 
improved  apparatus  or  machine  for  cutting  the 
pile  or  cords  of  fustians  and  other  fabrics  manu¬ 
factured  of  cotton,  W'ool,  and  other  fibrous  ma¬ 
terials.  Patent  dated  November  20,  1834 ;  ex¬ 
pired  November  20,  1848. 

J.  Lutton,  of  Middlesex,  chair-maker,  for  cer¬ 
tain  improvements  in  castors  for  furniture. 
Patent  dated  November  25,  1834;  expired  Nov. 
25,  1848. 

J.  T.  Slade,  of  Middlesex,  gentleman,  for  an 
improved  metallic  sheathing  for  the  bottoms  of 
ships  and  vessels.  Patent  dated  November  25, 
1834  ;  expired  November  25,  1848. 

J.  Donkin,  of  Bermondsey,  engineer,  for  cer¬ 
tain  improvements  in  machinery  for  making 
paper.  Patent  dated  November  25,  1834  ;  ex¬ 
pired  November  25,  1848.  (Communication.) 

R.  J.  Barlow,  of  Rudley,  for  certain  improve¬ 
ments  in  springs,  applicable  to  carriages  and 
other  purposes.  Patent  dated  November  25, 
1834  ;  expired  November  25,  1848. 

J.  Couch,  of  Stoke,  Devonport,  Capt.  R.N., 
for  certain  improvements  in  ships’  channels. 
Patent  dated  November  25,  1834  ;  expired  Nov. 
25,  1848. 

W.  Crofts,  of  Nottingham,  machine-maker, 
for  certain  improvements  in  certain  machinery 
for  making  figured  or  ornamented  bobbin-net, 
or  what  is  commonly  called  ornamented  bobbin- 
net  lace.  Patent  dated  November  20,  1834  ;  ex¬ 
pired  November  20,  1848. 


Almond  Paste. — Beat  in  a  mortar  4  ounces  of 
bitter  almonds,  blanched,  with  spirit  of  lavender, 
or  Hungary  water,  into  a  very  smooth,  fine  paste  ; 
add  1  ounce  of  honey,  ^  ounce  of  almonds,  or 
orris  powder  ;  then  beat  the  whole  again. 


THE  CHEMICAL  TIMES.  55 


MISCELLANEA. 

SELECT  RECIPES,  &c. 

Black  Court  or  Sticking  Plaster. — Take 
^  an  ounce  of  benzoin  and  6  ounces  of  rectified 
spirit ;  dissolve  and  strain  ;  then  take  1  ounce  of 
isinglass  and  5  pint  of  hot  water  ;  dissolve  and 
strain  separately  from  the  former.  Mix  the  two, 
and  set  them  aside  to  cool,  when  a  jelly  will  be 
formed.  Warm  this  jelly,  and  brush  some  of  it 
ten  or  twelve  times  over  a  piece  of  black  silk 
stretched  smooth.  When  this  first  varnish  has 
become  dry  finish  with  a  solution  of  4  ounces  of 
China  turpentine  in  6  ounces  of  tincture  of 
benzoin. 

Artificial  Asses  Milk.  —  Long  experience 
has  demonstrated  that  for  certain  purposes 
the  milk  of  the  ass  really  possesses  an 
efficacy  which  cows’  milk  is  devoid  of.  When 
not  procurable  it  may  be  imitated  as 
follows  :  —  Boil  in  3  pints  of  water  till  half 
wasted  1  ounce  each  of  eryngo-root,  pearl 
barley,  sago,  and  rice;  strain,  and  put  a  tea 
spoonful  of  the  mixture  into  a  coffee-cupful  of 
boiling  milk,  so  as  to  render  it  of  the  consistence 
of  cream.  Sw-eeten  it  with  sugar  or  honey  to 
taste. 

Black  Drop. — According  to  Dr.  Armstrong 
the  following  is  tfie  original  recipe  for  this 
nostrum  Take  ^  a  pound  of  opium  sliced  and 
3  pints  of  good  verjuice,  I5  ounces  of  nutmegs, 
and  ^  ounce  of  saffron.  Boil  to  a  proper  th  ck- 
ness,  then  add  ^  lb.  and  two  spoonfuls  of  yeast. 
Set  the  whole  in  a  warm  place  near  the  fire  for 
six  or  eight  weeks,  then  in  the  open  air  till  it 
becomes  a  syrup,  when  it  is  to  be  decanted, 
filtered,  and  bottled  up,  with  a  little  sugar  added 
to  each  bottle.  One  drop  is  said  to  equal  three 
of  the  tincture  of  opium  of  “  The  London  Pl.ar- 
macopceia.”  But  the  statement  is  of  doubtful 
accuracy. 

Noyeau. — Take  a  gallon  and  a  half  of  the 
best  French  brandy,  6  ounces  of  French  prune.s, 

2  ounces  of  celery,  3  ounces  of  the  kernels  of 
apricots,  nectarines,  or  peaches,  1  ounce  of 
bitter  almonds,  all  gently  bruised,  2  drachms 
each  of  essence  of  orange  and  of  lemon  peel,  and 
^  pound  of  loaf  sugar  ;  digest  for  a  fortnight, 
decant,  and  add  as  much  rose-water  as  will  make 
up  two  gallons. 

CURA90A.— Take  the  peels  of  4  Seville  or  sour 
oranges,  36  grains  of  cinnamon,  and  26  giains  of 
mace,  1|  pints  of  brandy,  1  pint  of  river  water, 
and  1  pound  of  sugar.  Infuse  in  the  brandy  for 
six  days  the  orange-peel,  cinnamon,  and  mace, 
all  previously  bruised,  distil,  and  add  the  water, 
with  the  sugar  dissolved  in  it,  and  filter.  Ac¬ 
cording  to  Dr.  Kitchiner,  curagoa  may  be  imitated 
thus  :  —  Add  2  drachms  of  sweet  oil  of  orange-peel 
to  1  pint  of  the  best  rectified  spirit,  then  dissolve  1 
pound  of  lump  sugar  in  1  pint  of  cold  soft  water. 
Of  this  make  a  clarified  syrup,  add  the  spirit, 
and  agitate.  Let  it  stand  till  next  day,  and  filler 
it  four  times  through  a  funnel  lined  with  muslin 
and  blotting-paper. 

Aromatic  Vinegar. — Digest  in  2  pounds  of 
acetic  acid  1  ounce  of  the  dried  tops  of  rose¬ 
mary,  1  ounce  of  the  dried  leaves  of  sage,  | 
ounce  of  the  dried  leaves  of  lavender,  J  ounce 
of  bruised  cloves,  for  seven  days.  Express  the 
liquor,  and  filter  through  paper. 

S  EiDLiTz  P o  WDERS . — Take  2  drachms  of  potassio- 
tartrate  of  soda  and  2  scruples  of  sesquicarbonate 
of  soda.  Mix,  and  dissolve  in  half  a  pint  of  soft 
water.  Then  dissolve  35  grains  of  tartaric  acid 
in  q.s.  of  water,  and  add  this  to  the  former 
solution.  It  must  be  drunk  in  a  state  of  effer¬ 
vescence.  It  is  a  mild  cooling  purgative,  but 
does  not  in  the  least  resemble  the  genuine 
seidlitz  water. 

Seltzer  Water. — Take  20^  ounces  of  water, 
impregnated  by  the  usual  apparatus  with  car¬ 
bonic  acid  gas,  and  dissolve  in  it  4  grains  of 
carbonate  of  soda,  2  grains  of  carbonate  of  mag¬ 
nesia,  and  20  grains  of  chloride  of  sodium,  it  is  j 
a  mild  purgative.  j 

Seidlitz  Water.  —  Take  20^  drachms  of  | 

water,  acidulated  ia  the  usual  apparatus  with  | 


thrice  its  volume  of  carbonic  acid  gas,  about 
2  drachms  of  sulphate  of  magnesia,  18  grains  of 
hydrochlorate  of  magnesia.  Dissolve,  and  bottle 
for  use.  If  it  be  wanted  stronger,  double  the 
quantity  of  the  sulphate  and  hydrochlorate  of 
magnesia.  This  is  the  aqua  sedlicensis  of  “The 
Paris  Codex.’’ 

SoDAic  Powders  consist  of  ^  drachm  of  sesqui¬ 
carbonate  of  soda  in  a  blue  paper,  and  25  grains 
of  tartaric,  or,  better,  citric,  acid  in  a  white 
paper.  These  are  dissolved  in  separate  glasses, 
and  mixed  at  the  instant  they  are  to  be  drank. 
This  differs  essentially  from  common  soda-water, 
being  a  tartrate  of  soda  with  carbonic  acid  gas 
diffused  through  it. 


An  Illicit  Distillery.  —  On  Saturday  a 
seizure  of  an  illicit  distillery  was  made,  under 
rather  peculiar  circumstances,  by  the  officers  of 
excise,  assisted  by  the  police.  From  infor¬ 
mal  ion  received,  Mr.  Daniel  Colquh  mn  (super 
visor  of  the  Stepney  district),  with  Mr,  John 
Vansome  and  Mr.  Edward  Thomas,  officers  of 
the  same  district,  accompanied  by  police-con¬ 
stable  70  H,  pr  oceeded  to  52,  Phoenix-street, 
Spitaldelds.  An  examination  of  the  exterior  of 
the  premises  having  been  made,  it  was  resolved 
that  Mr.  Colquhoun  and  the  police- constable 
should  guard  the  front  of  the  house  while  Mr. 
Vansome  and  Mr.  Thomas  should  endeavour  to 
effect  an  entrance  at  the  back.  A  passage  sepa¬ 
rated  In'os.  51  and  52,  and  having  forced  open 
a  door  which  led  to  a  large  yard  at  the  back, 
they  saw  three  men  rush  into  it  in  great  haste 
from  No.  52.  Mr,  Thomas,  having  satisfied 
himself  that  a  still  was  at  full  work  on  the  pre¬ 
mises,  called  out  to  Mr.  Vansome  to  secure  the 
gate,  and  thus  prevent  the  men  from  escaping. 
Two  of  the  men  made  their  way  to  the  gate, 
but  found  it  fastened  against  them,  while  the 
other  ran  to  a  wall  at  the  bottom  of  the  yard, 
followed  by  Mr.  Vansome,  up  which  he  climbed 
with  great  dexterity,  and  would  have  succeeded 
incompletely  clearing  it,  had  not  Mr.  Vansome 
jumped  up  and  seized  him  by  the  legs,  nor 
could  oaths  or  threats  induce  him  to  relinquish 
his  hold  until  the  arrival  of  the  police,  whom  he 
called  to  his  assistance.  In  the  meantime  the 
other  two  men,  finding  their  retreat  at  the  back 
impeded,  ran  into  the  house,  and  thence  to  the 
I  op  floor,  pursued  by  Mr.  I'homas  and  a  police- 
constable.  The  men,  thus  finding  themselves 
so  nearly  in  the  hands  of  the  officers,  opened 
the  window,  and  took  really  frightful  leaps  on 
to  an  adjoining  wall,  thence  on  to  some  stabling, 
and,  after  passing  over  several  other  buildings, 
finally  succeeded  in  making  their  escape.  This 
dashing  and  perilous  exploit  excited  the  utmost 
astonishment.  The  other  man  having  been  se¬ 
cured,  the  officers  also  gave  a  woman  into  cus¬ 
tody  whom  they  found  on  the  premises.  They 
then  proceeded  to  search  the  house,  and  found 
in  the  back  room  on  the  ground  floor  a  copper 
still  at  full  work,  running  off  strong  spirits, 
eighty  gallons  of  prepared  spirits,  upwards  of 
100  gallons  of  molasses,  fermented  wash  ready 
for  distillation,  a  quantity  of  yeast,  and  the  usual 
apparatus  employed  in  this  contraband  trade. 
The  still,  utensils,  and  spirits,  were  conveyed 
to  the  Excise  warehouses  in  Bioad  street;  the 
wash  was  destroyed.  The  two  prisoners  gave 
the  names  of  William  Hopkins  and  Ann  Mur¬ 
doch.  When  the  male  prisoner  was  being  taken 
into  custody',  he  was  followed  by  some  hundreds 
of  the  fraternity,  and  the  greatest  praise  is  due 
to  the  police -constable  for  his  conduct,  as  several 
times  a  rush  was  made  by  the  mob  for  the  pur¬ 
pose  of  effecting  a  rescue,  but  a  judicious  use  of 
the  police- constable’s  staff  had  the  desired 
effect  of  preventing  them  from  carrying  it  into 
execution.  This  capture,  it  is  believed,  will 
have  the  effect  of  breaking  up  a  company  of 
illicit  distillers  which,  it  appears,  from  books 
found  on  the  premises,  has  long  existed  in  the 
neighbourhood,  carrying  on  tiieir  trade  to  a 
j  great  extent.  —  Globe. 

I  Navigation  of  the  Dead  Sea. — A  gentle- 
j  man  of  Cheltenham  has  addressed  the  lollow- 
1  ing  letter  to  the  editor  of  the  Times;—**  Sir,— 


I  read  in  your  issue  of  the  day  before  yester¬ 
day  (the  21st)  a  short  account  of  Captain 
Lynch  and  the  American  expedition  to  explore 
the  Dead  Sea,  from  which  it  would  appear  that 
the  descent  from  the  Lake  of  Tiberias  to  the 
Dead  Sea  by  the  Jordan  had  now  for  the  first 
time  been  accomplished.  But,  sir,  this  is  not 
the  case.  Our  gallant  countryman,  the  late 
Lieutenant  Molyneux,  of  her  Majesty’s  ship 
Spartan,  two  years  ago  conveyed  a  small  boat 
overland  from  Caipha  to  the  Lake  of  Tiberias, 
and  thence  by  the  Jordan  to  the  Dead  Sea,  upon 
which  he  remained  two,  if  not  three,  days ;  he 
then  took  his  boat  by  Jerusalem  to  Jaffa.  Poor 
fellow  !  he  died  six  weeks  afterwards  at  Beyrout 
of  fever  contracted  during  his  journey.  The 
difficulties  encountered  by  the  American  expe¬ 
dition  were  mere  child’s  play  compared  to  those 
which  poor  Molyneux  met  with  and  triumphed 
over.  On  one  occasion  the  three  seamen  he  had 
with  him  were  separated  from  him,  and  were 
seized,  beaten,  and  stripped  of  their  arms  and 
clothes  by  the  Arabs,  and  found  their  way  almost 
naked  and  with  difficulty  to  'I'iberias.  Still 
Molyneux  persevered,  although  he  had  literally 
to  fight  his  way  down.  When  at  Jerusalem  in 
April  I  saw  a  le'tter  from  Captain  Lynch,  in 
which  he  speaks  of  fully  appreciating  Moly- 
neux’s  daring  and  perseverance,  and  in  which  he 
reters  to  his  having  the  same  Arab  pdot  who 
was  with  Molyneux.  I  never  met  Lieutenant 
Molyneux ;  but  as  I  thought  the  impression 
might  go  abroad  that  the  Americans  were  the 
first  to  navigate  the  Jordan  between  the  two 
lakes,  whereas  an  Englishman  had  preceded 
them,  I  have  taken  the  liberty  of  troubling  you 
wiih  these  few  lines.  I  am,  sir,  your  obedient 
servant,  W.  E.  E. — Cheltenhem,  Nov.  23.” 

Australian  Discoveries.— At  the  meeting 
of  the  Royal  Geograp ideal  Society  which  was 
held  on  the  27th  ult.,  the  secretary  read  a 
most  interesting  paper  on  the  geography  of 
Cochin  China,  by  Dr.  Gutzlaff,  the  celebrated 
missionary,  at  the  conclusion  of  which  the 
president  informed  the  meeting  that  the  fol¬ 
lowing  letter  has  been  received  from  the  intrepid 
Australian  traveller.  Dr.  Leichhardt,  conveying 
probably  the  last  accounts  that  will  be  received 
from  him  until  his  arrival  at  Swan  River : — 

“  April  3,  1848,  Cogoon, 

“  I  take  the  last  opportunity  of  giving  you  an 
account  of  my  progress.  For  eleven  days  we 
travelled  from  Mr.  birrell’s  station,  on  the  Con- 
damine,  to  Mr.  Maepherson’s,  on  Fitzroy  down. 
Although  the  country  was  occasionally  very 
difficult,  yet  everything  went  on  well.  My  mules 
are  in  excellent  order ;  my  companions  in  excel¬ 
lent  spirits.  Three  of  my  cattle  are  footsore,  but 
I  shall  kill  one  of  them  to-night,  to  lay  in  a 
necessary  stock  of  dried  beef. 

“  The  Fitzroy-downs,  over  which  I  travelled 
for  about  twenty- two  miles  from  east  to  west,  is, 
indeed,  asplendid  region,  and  Sit  Thomas  Mitchell 
has  not  exaggerated  their  beauty  in  his  account. 
The  soil  is  pebbly  and  sound,  richly  grassed,  and, 
to  judge  from  the  inyale  {acacia  peadula),  of 
most  flattering  quality.  I  came  right  on 
Mount  Abundance,  and  passed  over  a  gap 
of  it  with  my  whole  train.  Mj'  latitude 
agreed  with  Mitchell’s.  I  fear  that  the 
absence  of  water  on  Fitzroy-downs  will  render 
this  fine  country  to  a  great  degree  unavailable. 
I  observe  the  thermometer  daily  at  six  a.m.  and 
six  p.m.,  which  are  the  only  convenient  hours. 
I  have  tried  the  wet  thermometer,  but  I  am 
afraid  my  observations  will  be  very  deficient.  I 
shall,  however,  improve  on  them  as  I  proceed. 
The  only  serious  accident  that  has  happened  was 
the  loss  of  a  spade,  but  we  are  fortunate  enough 
to  repair  it  at  this  station,  where  the  superinten¬ 
dent  is  going  to  spare  us  one  of  his. 

“  Although  the  days  are  still  very  hot  the 
beautiful  clear  nights  are  cool,  and  benumb  the 
mosquitoes,  which  have  ceased  to  trouble  us. 
Myriads  of  flies  are  the  only  annoyances  we 
have. 

“Seeing  how  much  I  have  been  favoured  in 

my  present  progress;  1  am  fuU  of  hopes  that  our 
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Almighty  Protector  will  allow  me  to  bring  my 
darling  scheme  to  a  successful  termination. 

“Ludwig  Leicuhakdt.” 

In  a  former  letter  to  Captain  Philip  King, 
dated  March  20,  the  doctor  says  : — 

“  My  intention  is  to  go  from  the  Victoria  to 
the  northward,  until  I  come  to  the  decided  waters 
of  the  Gulf.  If  I  succeed  in  my  task  I  shall 
solve  three  very  interesting  questions — the 
northern,  north-western,  and  western  water- 
heads.” — Times. 

Britannia  Tubular-bridge. — The  works  of 
this  great  structure,  which  are  of  twice  the 
stupendous  character  of  those  over  the  river 
Conway,  have  been  put  in  full  operation,  and 
are  already  in  an  advanced  state.  The  platform 
for  this  purpose  across  the  Menai  Straits  alone  is 
half  a  niile  long,  and  four  large  tubes,  each 
weighing  1,700  tons,  are  now  nearly  completed. 
Each  tube  is  472  feet  long,  and  will  have  to  be 
floated  half  a  mile  along  the  straits,  and  then 
raised  106  feet  home.  The  end  tubes  are  also 
much  advanced.  The  scaffold  or  platform  on 
which  they  are  being  put  together  is  100  feet 
high,  230  feet  long,  and  60  feet  brood,  capable  of 
sustaining  a  weight  of  l,o00  tons  on  the  top. 
The  cast-iron  work  of  the  bridge  weighs  upwards 
of  2,000  tons,  and  the  chains  used  for  raising  it 
will  alone  weigh  100  tons.  It  will  be  floated  on 
eight  pontoons.  Two  of  them  are  of  iron,  of 
100  feet  long,  28  feet  broad,  10  feet  deep,  and 
capable  of  carrying  400  tons  each.  The  middle 
pier,  rising  out  of  the  water  from  the  Britannia 
rock,  after  which  the  bridge  is  named,  is  to  be 
230  feet  high.  There  are  two  other  piers  of  the 
same  elevation,  and  the  entire  length  of  the  tube- 
bridge  across  the  straits  will  be  1,420  feet,  or 
nearly  one  third  of  a  mile.  The  entire  expe¬ 
riments  and  processes  are  under  the  superin¬ 
tendence  of  Mr.  Edwin  Clarke,  civil  engineer, 
who  is  entrusted  with  them  by  Mr.  Robert 
Stephenson. 


TO  CORRESPONDENTS. 


••  Slaite’s  Electric  Light.” — Several  correspondents  desire  to 
communicate  with  the  patentee.  Let  them  address  a 
letter  to  II,  Pall-mall  East. 

“Mr.  D.  Walker”  thus  addresses  us; — “Sir, — Being 
about  to  undertake  a  series  of  e.vperiment8  in  the  solidi¬ 
fying  of  liquid  manure  sewage,  &c.,  with  a  view  to  rendci 
it  more  portable,  and  retain  its  agricultural  properties, 
and  not  knowing  what  has  been  done  in  this  matter, 
will  you  be  so  kind  as  inform  where  I  am  likely  to  meet 
with  an  account  of  what  has  been  done,  or  where  any 
papers  or  articles  on  the  subject  occur,  or  are  there  any 
suggestions,  which  you  would  be  kind  enough  to 
offer?” — In  the  earlier  numbers  of  the  Pharma¬ 
ceutical  Times  some  translations  on  the  subject  of 
manures  were  given  from  the  original  treatise  of  M. 
Bouchardat  on  this  subject,  to  which  we  would  refer  the 
inquirer.  The  journal  of  the  Agricultural  Society  has 
also  published  methods  of  compounding  manures  from 
time  to  time.  For  a  knowledge  of  patents  which  have 
been  taken  out  for  this  subject  our  correspondent  may 
consult  Carpmael’s  “  List  of  Patents,”  8vo. 

“  A  Poor  Amateur  and  Constant  Reader  ”  should  procure 
Noad’s  “  Treatiseon  Chemical  Analysis,”  also  Fresenius’s 
and  Rose’s  books  on  the  same  subject.  Neither  should 
he  be  without  Faraday’s  “  Treatise  on  Manipulation.” 
The  mere  theoretical  portions  of  chemistry  may  be 
learned  from  either  of  the  prevailing  manuals.  We  pre¬ 
fer  Dr.  Kane’s  book  on  this  subject. 

"  An  Original  Subscriber,  Chichester.” — We  know  of  no 
better  work  on  the  subject  than  Ure’s  “  Chemical  Dic¬ 
tionary”  (of  which  a  new  edition  will  shortly  appear). 
Our  correspondent  should  also  have  Ure’s  “  Dictionary 
of  Arts,  Manufactures,  and  Mines,”  with  its  Supple¬ 
ment  ;  also  Cooley’s  “  Cycloptediaof  Practical  Receipts.” 
We  beg  leave  to  assure  our  correspondent  that  we  are  no 
vindicators  of  the  Pharmaceutical  Times. 

J.  A.,  of  Peterborough,”  thus  addresses  us  “  You  will 
oblige  by  informing  me  in  the  next  number  of  the  Che¬ 
mical  Times  the  price  of  the  patent  electric  lamps  giving 
as  much,  or  rather  more,  light  than  an  ordinary  mould 
candle  for  a  sitting-room,  and  whether  the  expense  of 
lighting  be  more  than  that  of  candles.”— Let  him  address 
a  letter  to  the  patentee  at  14,  Pall-mall  East. 

“  An  Original  Subscriber,  Holywell,”  writes  as  follows  ; _ 

“  I  have  about  three  tons  of  boxwood  sawdust  goin" 
to  waste  weekly.  You  would  oblige  very  much  if  you 
would  assist  me  W'ith  your  valuable  aid  to  enable  me  to 
turn  the  article  to  some  profitable  use,  and  if  you  suggest 
anything  be  good  enough  to  give  me  particulars  in  the 
next  number  of  your  valuable  periodical,  of  which  I  am 
an  original  subscriber.” — Will  the  writer  send  us  a  spe¬ 
cimen  of  the  dust  ?  We  should  like  to  ascertain  its  degree 
of  mechanical  fineness. 


“  Mr.  E.  Hallam,  Uxbridge.” — Prolonged  experience  has 
demonstrated  that  collodion  can  best  be  made  without 
strdning,  inasmuch  as  the  little  filaments  of  umlis- 
sohed  cotton  add  to  the  tenacity  of  tKe  resulting  skin. 

A  gentleman  recently  sent  us  a  letter  in  which  a  propo-al 
w.as  made  relative  to  some  articles  on  toxicology.  We 
intended  to  have  answeied  this  letter  privately,  but  have 
mi^l..id  it.  Will  our  correspondent  forward  us  a  spe¬ 
cimen  of  his  papers  ? 

“  A  Glasgow  Correspondent.” — The  butter  of  antimony  of 
the  shops  is  an  impure  chloride  of  that  metal,  prepared 
as  follows; — Boil  SO  parts  of  crude  sulphuret  of  anti¬ 
mony  in  200  parts  of  hydrochloric  acid,  to  which  1  p.irt 
of  nitric  acid  h.as  bee.u  added.  A  little  pernitrate  of 
iron  is  used  to  colour  it.  The  pure  sesquichloride  of 
butter  of  antimony  is  prepared  as  follows;— Mix  2  parts 
of  metallic  antimony,  with  5parts  of  corrosive  sublimate  ; 
distil  from  a  wide-mouthed  retort. 

“  Mr.  Robert  Jennings.”— Genuine  sarsaparilla  is  covered 
by  a  brown  or  a  reddish  bark,  with  a  central  woody 
portion,  soft,  white,  and  sometimes  like  starch.  This 
part  is  useless,  the  virtues  residing  in  the  bitter  prin¬ 
ciple  of  the  bark,  and  the  more  it  inclines  to  a  red  colour 
it  is  the  richer  and  more  powerful.  The  grey  and  dirty- 
brown  sorts  are  not  good.  The  best  sort  comes  from 
Jamaica  and  the  Brazils,  called  Lisbon  sarsaparilla ;  the 
worst  from  Honduras  and  Vera  Cruz. 

“  An  Amateur  Knameller.” — The  purple  precipitate  of 
Cassius,  or  gold  purple  as  it  is  sometimes  caUed,  is  a 
compound  oxide  produced  by  mixing  solutions  of  gold 
and  tin.  In  the  arts  it  affords  not  a  bright  but  a  rich  and 
powerful  colour  of  great  durability. 

“  A  J eweller.” — Borax  is  found  native  in  Persia  and  Thibet, 
and  imported  from  India  in  an  impure  state  under  the 
name  of  tincal.  This  is  purified  by  calcining,  dissolving, 
and  crystallizing  it. 

“  Hamburg  Pickle.” — Take  16  quarts  of  water,  10  pound, 
of  common  salt,  6  ounces  of  saltpetre  or  nitrate  of  potass 
^  pound  of  brown  sugar;  boil  and  skim,  and  use  for 
dipping  meat  in,  to  make  it  keep  during  hot  weather. 
After  three  weeks  boil  it  again  and  skim,  adding 3  pounds 
more  salt,  and  two  ounces  more  saltpetre ;  and  after 
the  same  time  boil  it  again,  and  it  will  keep  three  months. 

"An  Assistant.”— Sap  green  is  prepared  from  the  juice  of 
buckthorn  berries,  and  being  usually  kept  in  bladders  is 
termed  bladder  green.  It  ought  to  be  of  a  dark  colour, 
of  a  glossy  fracture,  and  transparent.  Itis  used  in  water¬ 
colour  painting,  but  is  apt  to  mildew. 

“J.  Barton.” — Itis  true  that  Morison’s  pills  maybe  said 
to  be  of  vegetable  origin,  but  they  are  not  the  less  dan¬ 
gerous  on  that  account.  There  are  two  sorts  of  these 
pills.  No.  1  and  No.  2.  The  first  .are  the  smallest  and 
darkest  coloured,  and  are  composed  of  bitartrate  of 
potass,  aloes,  ami  asafeetida ;  the  second  are  composed 
of  the  same  ingredients,  with  the  addition  of  gamboge. 

“  Investigator.” — The  compound  sold  by  druggists  as 
Cheltenham  salts,  we  need  scarcely  remark,  is  not  pro¬ 
duced  by  evaporating  the'  Cheltenham  water.  It  is 
composed  of  120  grains  of  sulphate  of  soda,  and  66  grains 
of  sulphate  of  magnesia,  10  grains  of  chloride  of  sodium, 
grain  of  sulphate  of  iron,  mixed  by  trituration  in  a 
mortar. 

“  Carpe  diem.” — We  advise  you  most  strenuously  not  to  ac¬ 
cept  the  office  until  you  have  better  qualified  yourself  to 
discharge  efficiently  its  duties.  Come  to  London  and 
work  for  three  months  in  the  laboratory  of  the  College 
of  Chemistry.  You  would  at  the  expiration  of  that  time 
be  competent — at  present  you  are  not.  We  speak  in 
kindness. 

“A  Young  Housewife.” — The  fashion  for  brown  gravies 
is  a  most  innocent  one,  which  our  correspondent  need 
not  be  inimical  to.  A  very  good  browning  liquor  is  made 
as  follows ; — Beat  to  powder  4  ounces  of  white  sugar, 
and  put  into  a  very  clean  iron  frying-pan  with  1  ounce  of 
fresh  butter ;  mix  it  well  over  a  clear  fire,  and  as  it  begins 
to  froth  hold  it  higher  up.  When  it  is  of  a  very  fine 
brown  pour  in  by  very  slow  degrees  a  pint  of  port  wine, 
stirring  it  well  all  the  time.  Then  put  in  half  an  ounce 
each  of  Jamaica  and  black  pepper,  si.x  cloves,  six  shallots 
peeled,  three  blades  of  mace  bruised,  three  spoonfuls 
each  of  mushroom  and  walnut  ketchup,  some  salt,  and 
the  finely  pared  rind  of  a  lemon.  Boil  the  whole  gently 
for  fifteen  minutes,  pour  it  into  a  basin  till  cold,  teke  olf 
the  scum,  and  bottle  it  for  use. 

“A  Member  of  the  Pharmaceutical  Society.” — It  would  be 
invidious  in  us  to  offer  an  opinion.  Our  correspondent 
should  judge  for  himself. 

“  N.  P.  0.” — Respectfully  declined.  The  MS.  shall  be  re¬ 
turned. 

“  Mr.  R.  Sinclair,  Peterborough  ” — Ambergris  comes  from 
Holland,  Africa,  Brazil,  and  the  East  and  West  Indies, 
where  it  is  found  floating  on  the  sea.  That  which  is  grey, 
very  light,  and  easy  to  break,  is  the  best ;  that  which  is 
brown  or  black,  heavy,  and  difficult  to  break  being  inferior. 
It  is  frequently  adulterated  with  wax,  storax,  gums,  and 
white  writing  sand,  which  may  be  detected  by  a  magni- 
fyi‘'?-glkss,  or  by  thrusting  into  the  pieces  a  hot  needle 
and  observing  the  odour. 

“  Mr.  Alfred  Evans.” — The  real  arrack  is  an  Eastern  spirit 
distilled  from  palm-juice,  also  from  rice  and  othei  grain, 
but  it  may  be  successfully  imitated  by  dissolving  40 
grains  of  benzoic  acid  in  a  quart  of  rum.  With  this 
imitation  the  celebrated  Vauxlmll  punch  is  made. 

‘  Mr.  N.  Palmer.”  — The  transparent  soap  which  you  so 
much  admire  is  made  by  dissolving  while  soap  in  alcohol 
and  evaporating  carefully. 

"  Mr.  Stauiland’s”  suggestion  shall  be  duly  considered. 


“  Mr.  James  Horton.” — There  are  two  nostrums  kno«n  as 
Daffy’s  Elixir — 1  Dicey’s  Daffy’s  Elixir;  2.  Swinton's 
Daffy’s  ditto.  We  append  the  formula  for  each  ; — 
Dicey’s  ;  Take  4  ounces  of  senna-leaves,  2  ounces  each  of 
rasped  guaiac-wood,  dried  eUcampane-root,  coriander- 
seeds,  anise-seeds,  caraway-seeds,  and  liquorice-root,  8 
ounces  of  stoned  raisins,  6  pints  of  proof  spirit.  Digest 
for  a  week,  strain  through  bibulous  paper,  and  add  half  a 
pound  of  treacle.  Swinton’s;  Take  3  pounds  of  jalap- 
root,  12  ounces  of  senna-leaves,  4ounces  each  of  coriander- 
seed,  anise-seed,  liquoiice-root,  and  elecampane-root,  1 
gallon  each  of  wine  and  w-ater.  Digest  for  three  weeks, 
strain,  and  add  a  gallon  of  treacle. 

“  Mr.  N.  Richardson,  Belfast.” — Originally  the  term  capil- 
laire  was  given  to  the  mucilaginous  syrup  prepared  from 
Adiantura  capillus  veneris,  or  true  maidenhair;  but  the 
syrop  de  capillaire,  as  now  made,  is  little  else  than 
simple  syrup  flavoured  by  orange-flower-water.  The 
following  is  a  good  formula; — Take  1  pound  of  refined 
sugar  in  powder,  1  pint  of  water.  Dissolve  the  sugar  in 
a  tinned  copper  vessel  over  the  fire.  When  boiling  add 
1  ounce  of  the  best  honey,  and  2  ounces  of  orange-flower- 
watei.  Skim,  let  it  cool,  and  strain  through  flannel.  To 
be  kept  in  well-stoppered  bottles. 

“  Mr.  P.  Morton.” — At  present  we  know  of  no  situation 
that  would  be  suitable  for  you.  Should  we  hear  of  any 
your  request  shall  be  complied  with. 

“  Mr.  Jno.  Stanning,  Newcastle.” — Procure  Mitchell’s 
“  Manual  of  Assaying.” 

“  Mr.  J.  Peat,  Duffield,  Derbyshire.” — Answered  at  page 
50. 

<  Mr.  S.  Summers.” — The  same. 

“  Wm.  Rice  and  Co.,  Dublin,”  should  have  stated  what 
kind  of  soot.  The  amountof  contained  ammonia  is  sub¬ 
ject  to  variation. 

“  A.  P.  H.,  of  Manchester,”  is  sincerely  thanked  for  his 
kind  remarks. 

“  Mr.  Fred.  Beckwith.” — The  apparatus  now  generally 
employed  for  the  oxyhydrogen  lights  consists  of  two 
wedge-shaped  macintosh  bags,  for  containing  separately 
two  gases,  pressure-boards  for  the  same,  and  a  jet  in 
which  the  gases  are  allowed  to  mix  just  before  being 

■  burned. 

“  Mr.  J.  Foster.” — The  tables  may  be  procured  of  Messrs. 
Horne,  Thornthwaite,  and  Wood,  opticians,  &c.,  of  New- 
gate-street,  London. 

“  H.  V.” — Acetic  acid  exerts  no  action  upon  tin.  Collo¬ 
dion  is  made  by  disS'  Iving  gun-cotton  in  ether.  It  is 
preferable  to  put  into  the  ether  a  little  more  of  the  gun¬ 
cotton  than  it  will  perfectly  dissolve,  the  strong  fila¬ 
ments  of  which  increase  the  strength  of  the  resulting 
plaster. 

“  Mr.  George  Overton.” — We  should  imagine  that  you 
run  no  risk.  The  question,  however,  is  rather  legal  than 
chemical. 

“  E.  H.” — By  treating  burnt  bone'-  with  oil  of  vitriol. 

“  Chemicus”  should  forward  us  a  specimen. 

“  Mr.  Nicholas  Paterson.” — A  considerable  amount  of 
platinum  is  found  in  the  Uralian  mountains,  but  very 
much  contaminated  with  other  metals.  In  point  of  fact, 
the  Russian  platinum  is  very  seldom  pure. 

“  Mr.  James  M’Pherson,  Glasgow.” — Hydrofluoric  acid  is 
sometimes  recommended  for  the  purpose  of  graduating 
glass  tubes,  but  we  believe  a  scratching-diamoad,  or  the 
angular  part  of  a  file  newly  broken,  to  be  much  better 
adapted  for  ordinary  laboratory  use. 

“  Mr.  JohnCarclew.” — We  do  not  know  the  present  yield  of 
the  Burra  Burra  copper  mine. 

“  An  Analyst.” — It  is  always  unsafe  to  estimate  lead  from 
the  data  furnished  by  weighing  its  sulphuret.  It  is 
almost  impossible  to  collect  the  latter  without  admixture 
with  traces  of  free  sulphur,  which  interfere  with  the 
result.  The  usual  plan  is  to  convert  it  into  sulphate  by 
digestion  with  fuming  nitric  acid.  Pale  nitric  acid  will 
not  answer  well,  inasmuch  as  the  sulphate  is  not  found 
until  after  a  tediously  prolonged  digestion. 

“  Mr.  James  Hickson.” — An  answer  to  your  question 
would  involve  a  prolonged  chemical  analysis,  without 
which  we  could  not  offer  an  opinion. 

“  Index.”— Orfila  has  retracted  his  assertion  that  arsenic 
existed  normally  in  the  human  frame.  Had  the  assertion 
lemained  unrepudiated  a  serious  blow  would  have  been 
struck  at  the  foundation  of  medico-legal  evidence  in  cases 
of  poisoning  by  arsenic. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookse.ler,  or  it  will  be  sent  direct 
from  the  olfice,  320,  Strand,  to  annual  subscribers  seijd- 
ing  a  Post-office  order  directed  to  Robert  Palmer,  or  an 
order  on  some  party  in  town,  for  one  guinea  in  advance, 
which  will  erlsure  the  journal  for  twelve  months.  Half- 
yearly  subscriptions,  13s.  ;  quarterly,  6s. fid.  All  literary 
and  scientific  communications  to  be  addressed  to  the 
Editor,  320,  Strand. 


London  ;  Printed  by  Robert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Kenniiigton-laiie,  Lambeth  (at  the 
Piiiiting-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  ETeet-street,  pari  h  of  St.  Duustan- 
in-lhe-\Vest,  in  the  City  of  London  ;  and  publisheo  by 
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[Continued  from  page  30,] 

The  syrup  already  concentrated  by  boiling  to 
the  desired  extent  in  the  teache  or  last  of  the 
series  of  boiling-pans, — the  skipping-teache,  as  it 
is  sometimes  called,  is  ladled  or  skipped,  as  was 
observed  in  the  last  article,  into  a  shallow 
wooden  vessel  termed  the  cooler.  These  coolers 
vary  in  size  from  five  to  ten  feet  in  length,  and 
from  three  to  five  feet  in  width,  but  seldom  deeper 
than  one  foot  or  sixteen  inches. 

Two  skips  at  least,  and  usually  more,  are 
thrown  into  each  cooler,  where  they  are  allowed 
to  remain  until  the  crystallizing  or  granulating 
process  has  set  in.  The  first  production  of 
crystals  is  on  the  surface,  which  is  broken  from 
time  to  time  and  incorporated  by  stirring  with 
the  lower  portions  of  mixture  in  the  cooler. 

In  these  coolers  the  saccharine  mass  is  allowed 
to  remain  until  it  has  acquired  a  sufiicient  com¬ 
pactness  to  admit  of  its  being  shovelled  into 
barrels  without  leaking  away  into  the  molasses- 
cisterns. 

From  what  has  already  been  stated  it  will  be 
evident  that  the  plan  of  procedure  now  detailed 
is  at  variance  with  the  conditions  laid  down  as 
favourable  to  perfect  crystallization.  Instead  of 
attempting  to  effect  the  cooling  operation  with 
rapidity,  every  care  should  be  taken  to  prevent 
for  sometime  as  much  as  possible  the  escape  of 
heat,  slow  cooling  being,  as  we  have  seen,  one  of 
the  conditions  necessary  to  the  formation  of  well- 
defined  crystals.  Thus  the  refiner,  as  we  shall 
hereafter  see,  actually  increases  the  temperature 
of  his  granular  syrup  as  it  comes  from  the 
vacuum-pan  at  a  temperature  of  about  140°  up 
to  a  temperature  of  176°  Fahrenheit,  or  there¬ 
about,  by  putting  it  into  a  copper  vessel  sur¬ 
rounded  by  a  steam-jacket.  This  contrivance  is 
usually  out  of  the  power  of  the  colonial  sugar- 
producer  to  adopt,  but  he  might  make  a  very 
near  approach  to  the  conditions  furnished  by 
this  refining  process  by  abolishing  the  shallow 
coolers  and  employing  in  their  place  large  cones 
or  bins  with  perforated  bottoms,  these  perfora¬ 
tions  being  stopped  by  plugs.  There  are  those 
who,  not  appreciating  the  difference  between  the 
sugar-refiner  and  the  sugar- maker,  have  recom¬ 
mended  the  employment  for  effecting  the  process 
of  crystallization  and  drainage  of  those  small  cones 
in  which  the  refiners  make  their  loaves.  For 
this  there  is  no  reason  whatever.  As  long  as  the 
refiner  is  required  to  send  out  his  staple  in  the 
form  of  loaves  and  lumps  of  definite  sizes,  so  long 
will  he  be  limited  to  cones  of  the  corresponding 
size,  but  the  colonial  sugar-producer  is  actuated 
by  other  views.  He  does  not  require  to  make 
loaves,  but  only  to  obtain  the  practical  maximum 
of  dry  and  finely-crystallized  sugar.  Therefore, 
even  supposing  he  had  the  enormous  floorage 
space  which  we  find  in  refineries, — even  supposing 
the  outlay  of  the  necessary  large  stock  of  moulds 
of  no  consideration, — still  large  cones  would  be 
infinitely  more  desirable,  were  it  merely  that 
they  cool  down  to  the  circumambient  tempera¬ 
ture  with  a  degree  of  slowness  proportionate  to 
their  size.  These  cones  may  be  made  of  iron 
painted  or  of  wood ;  indeed  the  cone  form  may 
be  departed  from,  and  casks  with  perforated 
bottoms,  each  perforation  stopped  with  plugs, 
made  to  answer  exceedingly  well. 

Reverting  to  the  colonial  shallow  coolers,  the 
accreted  sugar,  as  has  been  remarked,  is  shovelled 
into  buckets  and  carried  to  the  curing- house, 
where  it  is  thrown  into  casks.  The  object 
should  have  been  to  leave  in  the  cooler  or 
crystallizing  vessel  a  well  defined  crystalline 
mass,  associated  with  a  light-coloured  syrup  or 
mother  liquor,  easily  removable  by  the  process  of 
drainage.  It  need  hardly  be  intimated  that  by 
the  plan  described  this  desirable  result  cannot 

•  Dr.  Muspratt’s  Lecture  next  week. 


be  obtained.  Nay,  farther,  any  one  at  all  con¬ 
versant  with  the  circumstances  on  which  crys¬ 
tallization  is  dependent  would  infer,  on  review¬ 
ing  the  steps  of  the  colonial  cooling  operation, 
that  perfect  crystallization  was  a  thing  to  be 
avoided  !  “  Had  a  planter,”  remarks  a  modern 

author*  on  the  sugar  manufacture,  ‘‘  intended  to 
convert  the  cane-juice  into  dough  or  birdlime, 
he  could  scarcely  have  invented  a  more  suc¬ 
cessful  method  of  accomplishing  his  purpose ; 
but  to  obtain  sugar  a  more  ill-judged  method,  or 
one  more  defective  in  principle,  could  not  well 
be  employed.” 

The  accreted  mass,  as  it  comes  from  the  shallow 
coolers  just  described,  consists  of  crystals  of 
sugar,  generally  small,  mixed  with  portions  of 
non-crystallized  concrete,  and  with  more  or  less 
of  a  fluid  syrup  of  a  colour  varying  from  light 
yellow  up  to  dark  brown.  This  syrup  is  of  very 
compound  nature,  containing  : — 1.  A  portion  of 
cane-sugar  ready  to  crystallize,  but  prevented 
doing  so  by  too  rapid  cooling.  2.  A  portion  of 
glucose,  or  grape-sugar,  into  which  a  correspond¬ 
ing  portion  of  the  cane-sugar  had  been  changed 
by  the  injurious  agency  of  heat  and  lime. 
3.  Melasinic,  sacchulmic,  and  sacchumic  acids; 
also  sacchulmine  and  sacchumine ;  besides  other 
dark  bodies,  as  yet  imperfectly  examined ;  bodies 
which  are  to  be  considered  the  derivates  of 
sugar  injured  by  heat,  lime,  and  other  impurities. 

This  imperfectly  crystalline  mass  having  been 
put  into  the  casks,  from  which  all  the  leakage 
drops  into  the  molasses-tank,  a  certain  drainage, 
varying  in  extent  according  to  temperature, 
amount  of  crystalline  matter,  and  dimensions  of 
crystals,  ensues.  The  drainage,  however,  is  so 
far  from  perfect  that  the  loss  by  leakage  during 
the  voyage  home  is  something  enormous  ;  in¬ 
deed,  many  samples  of  badly-cured  colonial 
sugar  remain  so  wet  after  all  the  prolonged 
drainage  that  they  can  only  be  smuggled,  to  use 
the  expression,  into  the  market  by  admixture 
with  other  sugars. 

In  order  to  facilitate  this  process  of  drainage 
or  curing,  machines  have  been  largely  employed 
in  some  of  the  colonies  for  removing  the  non-crys¬ 
tallized  syrup  (molasses)  by  a  process  of  suction. 

This  is  accomplished  by  the  ingenious  and 
expensive  machines  termed  pneumatic-chests. 
These  vary  in  their  construction  in  some  re¬ 
spects,  but  the  average  is  as  follows  :  —  A 
chest  is  supplied  with  a  false  bottom,  made  of 
finely-perforated  metal,  of  cane  wickerwork, 
or  some  other  material  of  equivalent  effect. 
Under  this  false  bottom  there  is  a  chamber,  in 
which  a  tendency  to  a  vacuum  may  be  created 
by  the  working  of  a  powerful  air-pump.  The 
operation  of  such  a  machine  is  obvious.  If  the 
crystallized  mass  admixed  with  syrup  (mo¬ 
lasses)  be  thrown  upon  the  false  bottom,  and  the 
pump  worked,  it  is  obvious  that  a  tendency 
will  be  created  for  the  mass  to  become  drained. 
Practically,  however,  the  result  is  this  : — If  the 
sugar  have  been  cooled,  as  is  usual  in  most  of 
our  colonies, — if,  instead  of  being  obtained  in  large 
crystals,  it  constitutes  an  amorphous  pasty  mass, 
as  is  too  frequently  the  case, — then  a  pneumatic- 
chest  will  not  only  draw  off  the  uncrystallized 
matter,  but  also  a  large  portion  of  the  smaller 
crystals,  thus  diminishing  considerably  the  ulti¬ 
mate  amount  of  sugar.  These  are  unfortunately 
the  conditions  under  which  the  pneumatic- chest 
is  employed. 

It  may  be  answered  that  the  pneumatic-chest  is 
not  intended  to  effect  impossibilities  ;  that  the  pro¬ 
per  crystallization  of  the  sugar  to  be  exposedto  the 
action  is  a  thing  assumed.  Granted  ;  but,  if 
sugar  be  properly  crystallized  from  a  juice  pro¬ 
perly  defecated,  it  drains  perfectly  well  without 
any  mechanical  aid  whatever. 

Having  thus  traced  the  sugar  to  the  cask  after 
the  prosecution  of  the  ordinary  colonial  method 
of  manufacture,  it  may  be  thought  by  some  that 
I  have  presented  the  operation  in  its  most  bar¬ 
barous  shape,  totally  omitting  a  large  number  of 
mechanical  ingenuities  which  have  been  intro¬ 
duced  from  time  to  time  for  the  purpose  of  im¬ 
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proving  the  quality  or  increasing  the  quantity  of 
the  resulting  sugar.  These  omissions  have  been 
purposely  made,  not  out  of  levity  or  disrespect  to 
the  inventors,  but  owing  to  the  conviction  with 
which  I  am  impressed  that  many  ingenious  me¬ 
chanical  contrivances  have  been  deprived  of  their 
value  by  the  circumstance  that  they  were  called 
upon  to  operate  upon  an  imperfectly  purified 
juice.  Even  the  vacuum-pan,  when  placed 
under  the  management  of  parties  perfectly  com¬ 
petent  to  work  it,  has  not,  for  this  reason,  given 
universal  satisfaction. 

The  injurious  effect  of  heat  alone  on  ever  so 
pure  a  solution  of  sugar  and  water  will  be  re¬ 
cognised  by  all  observers  who  devote  the  requi¬ 
site  attention  to  the  operation  ;  but  it  is  a  fallacy 
from  which  tlie  colonial  sugar-manufacturer  has 
greatly  suffered  to  imagine  that  the  primary 
object  to  be  achieved  is  the  reduction  of  the 
amount  of  heat  during  the  process  of  evapora¬ 
tion  to  its  lowest  limits.  That  such  reduction 
alone  is  not  enough  is  demonstrated  on  those 
estates  wherenot  only  one  vacuum-pan  is  employed 
corresponding  to  the  skipping-teache,  and  merely 
used  to  complete  the  evaporation  process,  but 
where  the  juice  is  passed  through  a  series  of 
vacuum-pans,  without  the  least  exposure  to  the 
open  fire.  Now,  it  is  conceded  on  all  sides  that  by 
means  of  the  vacuum-pans  the  injurious  agency 
of  heat  is  reduced  to  its  lowest  practical  limits, 
and  yet  the  result  has  been  productive  of  disap¬ 
pointment  whenever  the  juice  did  not  happen  to 
have  been  defecated  or  separated  from  its  ac¬ 
companying  impurities  with  extreme  care. 
This  circumstance  plainly  demonstrates  that  no 
appliance  for  effecting  evaporation  at  low  tempe¬ 
ratures  can  be  of  much  avail  if  made  to  act 
upon  an  impure  juice.  A  means,  therefore,  of 
effecting  thorough  defecation  or  purification  is 
the  startingpoint  of  all  improvements  in  the  sugar 
manufacture.  Most  of  the  colonial,  at  least  West 
Indian,  plants  are  very  improperly  constructed. 
Instead  of  the  bottom  merely  of  each  boiling- 
pan  being  exposed  to  the  agency  of  the  fiame, 
these  pans  are  so  deeply  set  that  the  fiame  plays 
around  their  sides,  and  immediately  burns  or 
blackens  any  of  the  syrup  with  which  the  sides 
may  from  time  to  time  come  in  contact.  As  this 
danger  of  biuning  increases  with  the  density  of 
the  syrup,  it  is  evident  that  the  destruction  from 
this  cause  is  chiefly  incurred  in  the  teache,  or  last 
boiling-pan. 

Various  plans  have  been  had  recourse  to  with 
the  view  of  obviating  this  source  of  injury :  the 
most  obvious  one  was  to  use  pans  of  flatter 
bottoms,  and  to  reset  them  in  such  a  manner 
that  the  fire  should  no  longer  play  over  their 
sides.  Accordingly  this  has  been  done  of  late  in 
most  of  the  new  plants.  To  avoid  the  necessity 
of  ladling,  moreover,  from  pan  to  pan,  the  newest 
boiling  ranges  or  batteries  have  their  pans  sup¬ 
plied  with  valves  to  open  and  shut  at  pleasure. 
Instead,  moreover,  of  skipping  by  the  ladle  out 
of  the  teache,  an  ingenious  apparatus,  called  a 
skipper,  is  now  occasionally  employed.  It  con¬ 
sists  of  a  hollow  cone  fitting  into  the  teache,  and 
supplied  underneath  with  a  valve  that  rises 
internally.  This  skipper  being  lowered  into  the 
teache  by  a  crane,  the  valve  opens,  and  the 
vessel  becomes  charged  with  s3T:up.  By  means 
of  the  crane  it  is  now  elevated,  and  thus  all  the 
syrup  contained  in  the  teache  removed  at  once. 
By  this  contrivance  it  was  assumed  that  much  of 
the  burning  which  usually  occurs  to  the  sugar 
from  the  great  heat  of  the  teache  might  be 
avoided,  but  the  result  has  been  by  no  means 
satisfactory.  In  furtherance  of  the  same  object 
there  have  been  constructed  in  some  of  the 
French  colonies  skipping-teaches,  made  like 
coal-scuttles  in  shape,  and  which  may  be  so 
tilted  up  by  means  of  powerful  leverage  that 
the  contained  syrup  shall  be  turned  out.  This 
kind  of  teache  is  called  a  has  cule. 

Some  sugar-producers,  with  an  instinctive  fear 
of  open  fire- boiling,  have  actually  gone  to  the 
expense  of  boiling  by  steam  under  the  ortoary 
atmospheric  pressure.  The  fallacy  of  this  is  ma¬ 
nifest  ;  to  boil  under  the  ordinary  atmospheric 
pressure  a  certain  definite  temperature  is  re- 
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quired,  and,  whether  imparted  by  steam  or  by 
flame  ( properly  applied) ,  still  the  resulting  amount 
of  injury  must  be  equal.  Thus  all  the  extra  ex¬ 
pense  of  steam  is  encountered  without  any  of  the 
advantages  of  steam-boiling  in  vacuo. 

The  subject  of  filtration  of  the  juice  attheproper 
stage  and  under  proper  circumstances  will  come 
specially  under  our  view  hereafter,  in  connection 
with  improved  means  of  purification  or  defeca¬ 
tion  ;  but  in  this  place  may  with  propriety  be  ad¬ 
verted  to  in  few  words  the  process  of  non¬ 
chemical  filtration  of  the  recent  juice,  or  of  juice 
which  has  been  treated  with  lime.  The  juice,  as  it 
comes  from  the  mill,  contains  a  considerable 
amount  of  mechanical  impurities,  in  the  form  of 
broken  tissues  both  of  stems  and  leaves,  which 
it  has  occurred  to  some  that  if  separated  the  re¬ 
sulting  produce  would  be  much  more  pure  ;  with 
this  intent  many  filtering  materials  of  mechanical 
nature  have  been  tried,  but  with  universal  dis¬ 
satisfaction  ;  the  fact  being,  that  neither  sugar 
cane-juice  nor  any  other  raw  vegetable  juice  will 
readily  pass  through  filtering  tissues,  on  account 
of  the  albuminous  and  coagulable  matter  con¬ 
tained  ;  therefore  the  most  fallacious  notions  con¬ 
cerning  the  possibility  of  filtration  of  cane-juice 
under  any  circumstances  have  been  adopted  by 
the  colonial  sugar  growers.  Raw  cane-juice 
should  not  be  filtered  at  all — should  not  be  at¬ 
tempted  to  be  filtered  :  not  only  will  the  process 
be  ineligible  on  account  of  the  prolonged  time, 
but  also,  on  account  of  the  unseparated  chemical 
impurities  contained  in  it,  the  juice  will  turn  sour 
and  ferment  under  the  process.  A  rough  strain¬ 
ing  through  a  series  of  wire  sieves  is  all  the 
mechanical  separative  treatment  that  the  juice 
should  be  exposed  to  in  this  stage. 

Is  filtration  through  textures  a  profitable  ope¬ 
ration  to  succeed  defecation  by  lime  ?  This  is  a 
much- agitated  question,  which  is  only  to  be  de¬ 
cided  by  a  consideration  of  the  amount  of  benefit 
gained. 

In  the  ordinary  process  of  defecating  by  lime 
the  heat  applied  to  the  liquor  to  be  purified  is 
never  allowed  to  be  sufficient  for  boiling.  The 
reason  for  this  treatment  will  be  evident 
when  it  is  considered  that  the  act  of  boiling 
would  disturb  the  vegetable  crust  caused  by  the 
lime,  and  which  it  is  the  object  of  the  manu¬ 
facturer  to  remove  by  the  process  of  skimming. 
It  is  proved,  however,  that  no  less  than  the 
boiling  temperature  is  sufficient  to  ensure  the 
greatest  amount  of  coagulation  which  lime 
can  efiect;  therefore,  if  boiling  be  produced, 
and  the  scum  once  broken,  filtration  should  be 
had  recourse  to,  in  order  to  separate  the  impu¬ 
rities  now  disseminated  throughout  the  liquid. 
Carrying  out  this  object,  bag  filters  have  been 
introduced,  and,  doubtless,  with  an  ameliorative 
result,  but  to  how  little  an  extent  maybe  judged 
of  when  we  consider  that  not  the  most  perfect 
mechanical  filtration  through  tissues  will  prevent 
the  subsequent  rising  of  scum  when  the 
filtered  liquid  is  boiled.  The  utmost  that  can  be 
said  of  filtration,  then,  in  this  stage,  and  under 
the  circumstances  detailed,  is,  that  it  is  a  step  in 
the  right  direction  ;  but  it  cannot  be  too  often 
repeated  that  no  kind  of  filtration  will  be  of  great 
avail  until  some  means  have  been  devised  of  de¬ 
fecating  the  juice  much  more  perfectly  than  can 
be  effected  by  lime. 
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SUBSTANCES  IN  WHICH  THE  FATTY 
MATTER  IS  ASSOCIATED  WITH  SOME 
ACTIVE  PRINCIPLE— (CoM^mwed). 
CROTON  TIGLIUM. 

The  seeds  of  Croton  tigUum  have  been  fre¬ 


quently  confounded,  hitherto,  with  those  of 
Jatropha  Curcas,  which  are  much  less  active. 

The  real  croton  seeds  were  analyzed  first  by 
Pelletier  and  Caventou,  who  discovered  in  them 
a  highly  acrid  volatile  acid.  Brandes  has  exa¬ 
mined  them  since  more  ftiinutely.  He  found  in 
them — 

Crotonic  acid, 

A  brownish-coloured  oil, 

Resin, 

A  white  fatty  matter, 

A  brownish  substance. 

Gelatinous  matter, 

Crotonin, 

Gum, 

Vegetable  albumen. 

Crotonic  acid  is  a  volatile,  excessively  acrid 
substance.  It  is  unquestionably  one  of  the 
active  principles  of  the  oil,  yet  not  sufficiently 
energetic  (according  to  Pelletier  and  Caventou) 
to  justify  its  being  considered  the  sole  and  ex¬ 
clusive  source  of  the  medicinal  properties  of  the 
latter.  It  volatilizes  at  abont  34  or  35°  Fah¬ 
renheit,  with  emission  of  highly  acrid  vapours. 

Crotonic  acid  exists  ready  formed  in  the  croton 
seeds,  but  it  appears  that  an  additional  quantity 
of  it  is  generated  upon  the  saponification  of 
croton  oil.  Brandes  assumes  that  the  seeds  con¬ 
tain  a  species  of  ethereal  oil  of  excessive  acridity, 
and  that  this  oil,  by  the  joint  action  of  air  and 
water,  may  be  transformed  into  crotonic  acid ; 
he  founds  this  assumption  principally  upon  the 
two  folio  wing  circumstances  :  — 

1.  If  the  distillate  obtained  from  croton  seeds 
is  tested  immediately  after  distillation,  and  sub¬ 
sequently  tested  again  next  morning,  it  is  found 
to  have  acquired  in  the  meantime  a  much  higher 
degree  of  acidity  than  it  possessed  at  first. 

2.  If  the  distilling  vapours  be  received  in  a 
solution  of  potass,  they  will,  at  least,  partly 
traverse  the  solution  and  diffuse  in  the  laboratory, 
which,  of  course,  eould  not  be  the  case  were  the 
vapours  acid. 

The  brownish-coloured  oil  found  in  croton 
seeds  contains  crotonic  acid  ;  its  composition  is 
probably  rather  complex. 

The  white  fatty  matter  is  a  species  of  soft 
stearine. 

The  brownish  substance  is  soluble  in  water 
and  in  alcohol ;  when  treated  with  acids  it 
yields  crotonic  acid,  and  there  can  be  no  doubt 
but  that  it  is  a  mixture  of  divers  substances. 

The  gelatinous  matter  appears  to  have  the 
greatest  analogy  with  the  gliadine  or  vegetable 
gelatine  extraeted  from  gluten. 

The  resin  is  of  a  light  brown  colour,  and  soft 
consistence.  It  has  a  disagreeable  smell,  owing, 
doubtlessly,  to  the  oil  which  it  retains.  It  is  so¬ 
luble  in  alcohol,  insoluble  in  water  and  in  ether. 
The  alkalis  dissolve  it,  with  separation  of  a 
whitish  matter.  The  purgative  properties  of  the 
oil  are  (as  already  stated)  not  attributable  solely 
to  the  crotonic  acid,  but  may  partly  be  ascribed 
also  to  the  presence  of  the  resin. 

The  substance,  called  by  Brandes  crotonin,  and 
regarded  by  that  chemist  as  a  vegeto-alkali,  ap¬ 
pears  tome  simply  a  compound  of  magnesia  with 
a  fatty  acid. 

The  seeds  of  croton  tiglium  are  excessively 
acrid  ;  they  should  be  handled  with  great  caution. 
Even  with  the  utmost  eare  it  is  very  difficult  to 
guard  against  accidents,  if  the  quantity  of  oil  to 
be  prepared  is  anything  like  eonsiderable.  The 
acrid  emanations  proeeeding  from  the  seeds  de¬ 
termine  on  the  skin  a  more  or  less  severe  erysi¬ 
pelatous  inflammation. 

CROTON  OIL. 

Croton  oil  has  a  brown  colour,  and  an  exceed¬ 
ingly  disagreeable  smell.  Its  acridity  is  excessive ; 
at  the  dose  of  one  to  two  drops  it  is  one  of  the 
most  violent  purgatives. 

The  following  is  the  best  method  of  extracting 
the  oil  from  the  seeds  : — 

Grind  the  croton  seeds  in  the  mill,*  put  the 


•  The  advantages  that  would  result  from  the  previous 
removal  of  the  husks  are  not  of  sufficient  importance  to 
compensate  for  the  additional  risk  of  accidents  to  which 
the  close  handling  of  the  seeds  would  necessarily  expose 
the  operator. 


powder  into  a  ticking  bag,  and  press  between  two 
heated  iron  plates.  Let  the  expressed  oil  stand 
for  a  fortnight ;  decant  and  filter. 

Pound  the  residuary  mass  (left  in  the  ticking 
bag) ;  put  it  into  a  close-covered  stew-pan  together 
with  an  equal  weight  of  rectified  alcohol ;  heat 
in  the  water-bath  to  122°,  130°,  or  140°  Fahr. ; 
pour  the  contents  of  the  pan  subsequently  on  a 
piece  of  ticking,  and  subject  to  the  action  of  the 
press. 

This  part  of  the  operation  more  particularly 
requires  the  utmost  caution  ;  even  the  most  ex¬ 
pert  operator  will  find  it  exceedingly  difficult  to 
guard  against  contact  with  the  acrid  vapours. 

Distil  the  expressed  alcoholic  liquid  in  the 
water-bath,  to  drive  off  the  alcohol  (which  will 
answer  for  a  new  operation) ,  and  let  the  residuary 
thick  oil  stand  at  rest  for  a  fortnight.  Decant 
the  oil  off  from  the  sediment,  and  filter  the 
decanted  liquid  in  a  hot  stove.  Add  the  filtrate 
to  the  product  of  the  first  operation. 

The  first  operation  might  be  altogether 
omitted,  and  the  pounded  seeds  treated  at  once 
with  alcohol ;  in  that  case,  however,  a  larger 
portion  of  alcohol  would,  of  course,  be  required, 
and  the  quantity  of  matter  to  be  operated  upon 
would  be  necessarily  much  larger,  which,  again, 
would  increase  the  chances  of  accident. 

The  less  or  greater  advantages  and  economy 
derivable  from  the  second  operation  (extraction 
with  alcohol)  depend  upon  the  greater  or  less 
power  of  the  press  which  the  operator  may 
happen  to  have  at  his  disposal. 

1  obtained  from  1  kilogramme  of  croton  seeds 
270  grammes  of  oil,  viz.,  146  by  the  simple 
action  of  the  press,  and  124  by  the  extraction  of 
the  grounds  with  alcohol. 

That  a  certain  amount  of  crotonic  acid  is 
carried  away  with  the  alcohol  when  the  latter  is 
distilled  off  the  mixture  of  oil  and  alcohol  is  un¬ 
questionable,  and  accordingly  it  Avould  appear 
that  the  oil  obtained  by  extraction  with  alcohol 
must  necessarily  be  an  inferior  product  as  re¬ 
gards  its  medicinal  properties.  This  is,  however, 
by  no  means  the  case,  as  the  alcoholic  extract 
contains,  on  the  other  hand,  a  larger  share  of 
resin  than  the  cold-pressed  oil,  which  compensates 
for  the  loss  of  crotonic  acid.  Comparative  the¬ 
rapeutic  experiments  made  by  M.  Piedagnel  have 
fully  proved  that  the  medicinal  efficacy  of  the 
product  extracted  by  means  of  alcohol  is  per¬ 
fectly  equal  to  that  of  the  cold-pressed  oil. 

ALCOHOLIC  tincture  OP  CROTON. 

Take  of  Croton  oil,  1  drop. 

Alcohol  of  88  C.  (34°  Cartier),  2 
grammes. 

Or, 

Take  of  Croton  seeds,  freed  from  the  husks, 

1  part. 

Alcohol  of88C.  (34°  Cartier), 12parts. 

F.S.A.  — (Pope.) 

One  gramme  of  the  latter  tincture  contains 
about  twenty  centigrammes  of  croton  oil. 

SACCHAROLATE  OF  CROTON  OIL. 

Take  of  Croton  oil,  1  drop. 

Elmosaccharum  of  cinnamon,  4  grms. 

Mix. 

PASTILS  OF  CROTON  OIL. 

Take  of  Chocolate  (flavoured  M'ith  vanilla),  8 
grammes. 

•Sugar,  4  grammes. 

Starch.  1  gramme. 

Croton  oil,  5  drops. 

Mix  the  oil  thoroughly  with  the  sugar  and 
starch,  and  incorporate  the  mixed  mass  with 
the  chocolate.  Make  into  pills  to  the  number  of 
thirty,  and  flatten  them  into  pastil-shape  upoir  a 
heated  tin  plate.  Each  of  the  thirty  pastils  con¬ 
tains  the  one  sixth  part  of  a  drop  of  croton  oil. 

DR.  CORY’s  PURGATIVE  POTION. 

Take  of  Croton  oil,  2  drops. 

White  sugar,  8  grammes. 

Gum  arabic,  2  grammes. 

Peppermint-water,  32  grammes. 

Misce  secundum  artem. 

Dose,  one  dessertspoonful  every  three  or  four 
hours  until  the  desired  effect  is  produced. 
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Patients  take  this  potion  without  the  slightest 
aversion. 

CROTON- OIL  PILLS. 

Take  of  Croton  oil,  1  drop. 

Conserve  of  roses,  1  decigramme. 

Powder  of  marshmallows,  a  suffi¬ 
ciency. 

To  form  one  pill. 

SOAP  PILLS  OF  CROTON  OIL. 

Take  of  Croton  oil,  2  parts. 

Soapboiler’s  lye,  1  part. 

Mix.  This  mixture  will  speedily  acquire  suffi¬ 
cient  consistence  to  be  rolled  into  pills. 

Each  pill  contains  the  one  third  of  its  own 
weight  of  croton  oil. 

CROTON-OIL  LINIMENT. 

Take  of  Croton  oil,  1  part. 

Olive  oil,  5  parts. 

Mix. 

This  liniment  is  used  advantageously  as  a 
revulsive.  Rubbed  into  the  skin  three  or  four 
times  per  day,  it  produces  redness  of  the  fric- 
tioned  part,  succeeded  by  an  eruption  of  small 
pustules ;  at  the  end  of  a  few  days  a  yellowish 
liquid  oozes  from  these  pustules,  after  which  the 
skin  returns  to  its  natural  state. 

EUPHORBIA  LATHYRIS. 

(spurge.) 

I  have  analyzed  the  seeds  of  Euphorbia  la¬ 
th  yris.  I  found  in  them — 

A  yellow-coloured  fixed  oil, 

Stearine, 

A  brown -coloured  acrid  oil, 

A  crystalline  matter, 

A  brown  resin. 

An  extractive  colouring  matter. 

Vegetable  albumen. 

The  stearine  is  white  and  insipid. 

The  yellow-coloured  oil  has  purgative  proper¬ 
ties,  which  it  owes,  however,  unquestionably  to 
certain  extraneous  matters  held  in  solution  by  it. 

The  brown-coloured  acrid  oil  seems  to  be  the 
true  active  principle.  This  oil  has  a  disagreeable 
smell  and  flavour  ;  it  dissolves  very  readily  in 
alcohol  and  in  ether. 

The  crystalline  matter  has  been  hardly  ex¬ 
amined  yet  ;  it  has  neither  smell  nor  taste ;  it 
crystallizes  in  needles,  and  dissolves  readily  in 
alcohol  and  ether. 

The  resin  is  of  a  dark  brown  colour,  approach¬ 
ing  to  black  ;  it  is  insipid,  fusible,  soluble  in  the 
oils,  sparingly  soluble  in  ether,  but  insoluble  in 
water  and  in  alcohol,  no  matter  whether  cold  or 
boiling. 

The  oil  of  euphorbia  lathyris  may  be  prepared 
by  either  of  the  three  following  processes  : — 

1.  Simple  expression. 

2.  Extraction  by  alcohol. 

3.  Extraction  by  ether. 

1.  SIMPLE  EXPRESSION. 

Pound  or  grind  the  spurge  seeds,  put  the 
pounded  or  ground  mass  into  a  ticking  bag,  and 
subject  to  the  action  of  the  press.  Filter  the 
product.  The  oil  obtained  by  this  process  is 
highly  fluid,  of  light  yellow  colour  and  acrid 
taste.  It  is  not  soluble  in  alcohol. 

2.  EXTRACTION  BY  ALCOHOL. 

Grind  the  spurge  seeds,  mix  the  powder  with 
twice  its  w'eight  of  alcohol,  and  heat  the  mixture 
in  the  water-bath  to  from  122°  to  140°  Fahren¬ 
heit,  stirring  occasionally.  Strain  hot,  and  sub¬ 
ject  the  grounds  to  the  action  of  the  press.  Distil 
the  product  in  order  to  remove  the  alcohol.  (The 
liquid  w'hich  runs  from  under  the  press  forms 
two  layers,  of  which  the  upper  one  consists  of 
an  alcoholic  solution  of  oil  and  resin,  the  lower 
one  simply  of  oil  which  the  alcohol  has  failed  to 
dissolve,  and  which  subsequently,  after  the  ex¬ 
pulsion  of  the  alcohol,  mixes  with  the  oil  and 
resin  that  were  held  in  solution  by  that  men¬ 
struum.)  Let  the  oil  stand  at  rest  for  a  few 
days,  and  filter. 

The  oil  obtained  by  this  process  is  yellowish- 
brown,  and  thicker  than  that  obtained  by  simple 
expression.  It  is  likewise  more  active  than  the 
latter.  Given  at  the  same  dose  (IJ  to  2  grammes), 


it  produces  greater  nausea,  more  violent  colics, 
and  more  copious  evacuations. 

3.  EXTRACTION  BY  ETHER. 

Grind  the  spurge  seeds,  place  the  powder  into 
a  Robiquet’s  funnel,  and  lixiviate  with  ether, 
displacing  the  last  portions  of  that  solvent  by 
means  of  water.  Distil  the  ethereal  liquid  in 
order  to  drive  off  the  ether.  Let  the  residuary 
oil  stand  at  rest  for  a  few  days,  and  filter.  The 
product  obtained  by  this  process  is  thicker  and 
darker  coloured  than  that  obtained  by  simple 
expression;  it  is  not,  however,  quite  so  dark 
coloured  as  that  obtained  by  means  of  alcohol. 

M.  Martin  Solon  states  that  its  purgative 
power  is  equal  to  that  of  the  alcohol-  extracted 
oil,  but  that  it  causes  less  nausea  than  the  latter. 
At  a  dose  of  six  grammes  it  acts  as  an  emeto- 
cathartic  and  hydragogue.  Spurge  oil  may  be 
easily  given  by  itself,  or  in  a  mucilaginous  po¬ 
tion. 

LOZENGES  OF  SPURGE  OIL. 

Take  of  Chocolate  (flavoured  with  vanilla),  8 
grammes. 

Sugar,  4  grammes. 

Starch,  1  gramme. 

Cinnamon  in  powder,  50  centi¬ 
grammes. 

Spurge  oil,  30  drops. 

Triturate  the  oil  with  the  sugar  and  starch, 
and  incorporate  the  powder  with  the  chocolate. 
Divide  the  mass  into  30  pills,  and  flatten  the 
latter  into  the  shape  of  lozenges  upon  a  hot  tin 
plate. 

Each  of  the  30  lozenges  contains  one  drop  of 
spurge  oil. 

COD  AND  RVY  LIVER  OIL. 

The  cod  liver  oil  is  extracted  in  Holland  and 
in  the  north  of  Europe  (particularly  in  Norway) 
from  the  liver  of  several  species  of  fishes  belong¬ 
ing  to  the  genus  Gadus,  and  more  especially  from 
the  liver  of  the  Gadus  merlucius.  At  Antwerp 
they  use  the  liver  of  the  Raja  Pastinaca  (the 
sharp -fronted  ray).  The  livers  are  exposed  to 
the  heat  of  the  sun  (in  bladders),  and  the  oily 
part  is  removed  as  it  separates.  The  oil  is  also 
extracted  with  the  aid  of  heat.  According  to  M. 
JTongli  the  livers  are  heaped  up  in  tubs ;  the 
white  oil  separates  first,  the  brown  oil  at  a 
later  period — both  spontaneously.  The  black 
oil  is  found  floating  on  the  surface  of  the  water 
in  which  the  livers  are  boiled  after  the  separation 
of  the  white  and  brown  oils. 

Cod  liver  oil  has  a  strong  smell,  resembling 
that  of  pickled  anchovies ;  it  is  insipid,  and 
leaves  in  the  mouth  a  disagreeable  fishy  taste. 

It  is  highly  probable  that  cod  liver  oil  contains 
phocenine,  an  odorant  neutral  oil,  which  may 
be  looked  upon  as  a  compound  of  glycerine 
and  phocenic  acid,  a  fatty  volatile  oil  of  strong 
odour. 

Notwithstanding  the  disagreeable  smell  and 
taste  of  cod  liver  oil,  children  take  this  medicine 
without  aversion. 

Cod  liver  oil  enjoys  a  high  and  well-deserved 
reputation  as  an  efficacious  remedy  in  scrofula, 
the  rickets,  tubercular  consumption,  &c. 

The  best  way  to  administer  both  cod  liver  and 
ray  liver  oil  is  in  the  pure  state,  in  doses  of  from 
one  teaspoonful  to  one  tablespoonsful,  morning 
and  night. 

According  to  Jongh’s  analysis,  cod  liver  oil  con¬ 
tains — 

Oleine, 

Margarine, 

Butyric  acid. 

Acetic  acid. 

Part  of  the  products  of  the  bile, 

Gaduine, 

Iodine,  bromine,  chlorine,  and  phosphorus. 

Gaduine  is  a  colouring  matter  which  appears 
at  first  yellow,  but  acquires  afterwards  upon  ex¬ 
posure  to  the  air  a  deeper  tint.  It  is  soluble  in 
the  alkalis. 

The  remarkable  medicinal  properties  of  cod 
liver  oil  are  fully  accounted  for  by  the  pre¬ 
sence  of  the  iodine,  bromine,  chlorine,  and  phos¬ 
phorus. 


The  absolute  proportions  of  these  four  ele¬ 
ments  vary  in  different  sorts  of  oil  (the  white, 
brown,  and  black),  but  their  relative  propor¬ 
tions  are  invariably  the  same.  According  to 
Jongh,  the  white  oil  is  the  richest  of  the  three 
in  iodine,  bromine,  chlorine,  and  phosphorus  ;  and 
the  brown  oil  again  is  richer  in  these  elements 
than  the  black  oil. 

Ray  liver  oil,  according  to  MM.  Girardin  and 
Presser,  contains  a  larger  proportion  of  iodine 
than  cod  liver  oil. 

The  use  of  ray  liver  oil  affords  this  great  ad¬ 
vantage  over  that  of  cod  liver  oil,  that  the  apo¬ 
thecary  may  ensure  the  purity  of  the  former,  by 
preparing  it  himself,  whereas  he  can  never  rely 
upon  the  purity  of  the  cod  liver  oil  usually  sold 
by  the  trade. 

Ray  liver  oil  may  be  prepared  either  by  boil¬ 
ing  the  livers  in  water  and  skimming  off  the  oil 
as  it  rises  to  the  surface,  or  by  the  following  pro¬ 
cess,  recommended  by  M.  Gobley  : — 

Detach  the  membranes  which  adhere  to  the 
liver,  and  cut  the  latter  into  thin  slices.  Put 
the  slices  in  a  pan,  place  the  latter  on  a  moderate 
fire,  and  keep  boiling  gently  until  the  oil  has 
separated  from  the  membranous  lumps.  Strain 
through  a  woollen  cloth  with  gentle  pressure. 
Let  the  oil  stand  at  rest  for  a  few  days,  and  filter 
through  paper  to  separate  the  fluid  gold-coloured 
oil  from  the  concrete  white  deposit  which  has 
subsided. 

The  liver  of  the  ray  yields  about  the  one  fourth 
of  its  weight  of  oil. 

The  oil  obtained  by  boiling  the  livers  in  water 
is  of  a  light  yellow  colour. 

POTION  OF  COD  OR  RAY  LIVER  OIL. 

Take  of  Cod  or  ray  liver  oil,  90  grammes. 

Gumarabic,  15  grammes. 

Water, 

Sjuup  of  opium,  of  each  60  grammes. 

F.S.A. 

M.  Rayer  gives  this  potion  in  nine  doses,  three 
per  diem,  in  cases  of  chronic  pneumonia  and 
chronic  gastritis. 

SYRUP  OF  COD  OR  RAY  LIVER  OIL. 

Take  of  Sugar,  12  parts. 

Bitter  almonds. 

Gum  arable,  in  powder,  of  each  1 
part. 

Cod  or  ray  liver  oil,  2  parts. 

Pure  water,  6  parts. 

Pound  the  almonds  with  the  gum  and  about 
50  grammes  of  sugar,  add  gradually  the  oil  mixed 
previously  with  about  100  grammes  of  water, 
and  beat  the  mixture  up  thoroughly ;  add  now 
the  remainder  of  the  water  intended  for  the 
syrup.  Strain  the  emulsive  liquid  through  a 
cloth,  and  melt  in  the  strained  fluid  the  re¬ 
mainder  of  the  sugar,  at  a  heat  not  exceeding 
104°  Fahrenheit :  were  the  temperature  raised 
higher  than  104°,  the  albumen  of  the  almonds 
would  coagulate  and  thus  spoil  the  product. 
bufeld’s  pomatum  of  cod  or  ray  liver  oil. 

Take  of  Cod  or  ray  liver  oil,  15  parts. 

Liquid  subacetate  of  lead,  8  parts. 

Egg  yolk,  12  parts. 

Mix. 

Dr.  Bufeld  uses  this  ointment  to  dress  con¬ 
secutive  scrofulous  ulcers,  in  the  case  of  inflam¬ 
mation  and  suppuration  of  the  lymphatic  gang¬ 
lions. 

SOAP  OF  COD  OR  RAY  LIVER  OIL. 

Take  of  Cod  or  ray  liver  oil,  2  parts. 

Caustic  soda,  1  part. 

Mix  the  soda  gradually  with  the  oil,  and  run 
the  mixed  mass  into  moulds  as  soon  as  it  has 
acquired  sufficient  consistence  for  that  operation. 

M.  Deschamps  d’Avallon  uses  this  soap  as  the 
basis  of  cod  liver  oil  pills  ;  he  prepares  also  with 
it  a  cod  liver  oil  balsam  by  dissolving  it  in  an 
equal  w'eight  of  alcohol  of  98  C.  It  is  by  no 
means  certain,  however,  whether  the  saponifica¬ 
tion  leaves  the  medicinal  properties  of  the  oil 
intact.  _ _ 

French  Hungary  Water  is  made  from  the 
rosemary  flowers  alone,  and  is  much  superior  tc 
any  that  is  made  in  England, 
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ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


M,  BARRET  ON  THE  CHEMICAL  EQUI¬ 
LIBRIUM  OF  THE  HUMAN  BODY. 


The  object  proposed  to  himself  by  this  philo¬ 
sopher  was  to  ascertain  by  a  direct  examination 
of  the  aliment  and  the  egesta  of  man  the  follow¬ 
ing  problem : — “  Given  the  amount  and  the 
elementary  composition  of  aliments,  solid  as  well 
as  liquid,  taken  into  the  body  each  day,  to  estab¬ 
lish  the  amount  and  the  elementary  composition 
of  the  different  evacuations,  transpirations,  and 
excretions  in  such  a  manner  that  an  equation 
may  be  formed  of  the  total  gain  and  loss  of  the 
human  body.” 

The  following  are  the  conclusions 

1.  That,  for  the  carbon  consumed  each  day 
by  the  oxygen  of  respiration,  results  are  obtained 
identical  in  proportion  with  those  arrived  at 
in  another  manner  by  M.  Andral  and  Gavarnet. 
But  to  the  cause  of  variation  indicated  by  these 
authors  another  must  be  added,  viz. : — The 
quantity  of  carbon  consumed  in  the  winter  is 
about  one  fifth  greater  than  that  consumed  in 
summer. 

2.  That  the  amount  of  nitrogen  contained  in 
the  aliments  is  greater  than  that  contained  in 
the  evacuations,  so  that  a  portion  of  this  gas 
must  be  evolved  in  the  perspiration.  This  portion 
amounts  to  the  third  or  fourth  part  of  nitrogen 
taken  into  the  body,  but  it  is  only  the  hundredth 
part  of  the  carbonic  acid  produced.  In  a  normal 
state  of  assimilation,  the  ratio  of  carbon  to 
nitrogen  is  as  100  to  8. 

3.  That  the  hydrogen  and  oxygen  are  not 


found  in  the  necessary  proportions  to  form 
water;  there  being  always  in  the  aliments  an 
excess  of  hydrogen,  which  may  be  regarded  as 
being  partly  burned  by  union  with  oxygen  during 
the  act  of  respiration.  The  mean  quantity  of 
hydrogen  thus  burned  is  the  equivalent  one 
third  of  the  carbon  transformed  into  carbonic 
acid.  This  hydrogen  so  burned  during  the  act 
of  respiration  is  not  all  the  hydrogen  of  the 
aliments ;  the  evacuations  being  more  rich  than 
the  aliments  in  hydrogen  in  the  ratio  of  about  8 
to  5. 

4.  The  oxygen  which  remains,  to  transform  into 
carbonic  acid  and  water  the  carbon  and  hy¬ 
drogen  of  the  aliments  during  the  process  of 
respiration,  is  to  the  total  amount  of  the  ingesta 
in  the  ratio  of  1  to  3. 

5.  The  water  both  naturally  existant  and 
formed  artificially  during  respiration  and  di¬ 
gestion  is  (in  the  mean)  l-67th  per  cent,  of  the 
alimentary  ingesta,  augmented  by  the  amount 
of  the  atmospheric  oxygen  which  enters  into 
combination  with  the  latter. 

6.  The  water  of  perspiration  is  in  general  a  little 
more  than  that  of  the  evacuations.  Nevertheless, 
in  the  case  of  an  old  man,  the  transpired  water 
was  found  to  be  reduced  in  amount  to  one  third 
that  of  the  urine  and  excrements. 

As  the  result  of  two  experiments  more 
chlorine  was  found  in  the  aliments  than  in  the 
evacuations.  As  the  result  of  two  more  experi¬ 
ments  a  very  small  excess  of  chlorine  was  found 
in  the  evacuations.  A  certain  portion  of  chloride 
of  sodium,  amounting  in  some  cases  to  a  third 
of  the  quantity,  does  not  leave  the  body  by 
the  evacuations.  This  result  was  especially 
evident  after  a  bath  had  been  taken. 

7.  The  equation  of  the  chemical  equilibrium 
of  the  human  body  may  be  written  as  follows  ; — 


Entry  =  100  =  Exit. 

^  - - - V 

Alimeats,  Solid  and  Liquid.  Oxygen.  Water  of  Perspiration.  Carbonic  Acid.  Bracuations.  Other  Losses. 
74.4  25.6  34.8  30.2 


In  general  the  perspiration  is  to  the  evacua¬ 
tions  in  the  ratio  of  2  to  1.  An  exception  was 
found  in  the  case  of  an  old  man  in  whom  the 
evacuations  were  much  greater  in  amount  than 
the  perspiration. 

8.  Subtracting  from  the  total  amount  of  heat 
produced  each  day  the  heat  absorbed  by  evapo¬ 
ration,  and  the  cutaneous  transpiration,  as  well 


as  the  heat  removed  by  expiration,  and  that  lost 
in  the  aliments  and  evacuations,  it  was  found  by 
calculation  that  the  mean  temperature  lost  by 
radiation  is  as  30,000  in  the  summer  to  42,000  in 
the  winter  per  day,  or  as  1,250  to  1,750  per  hour. 
The  following  equation  may  be  made  between 
the  heat  disengaged  or  gained  by  the  body  and 
the  heat  lost : — 

Heat  lost 
by 

Badiation  and 
Contact. 

+  64.6 


Heat 

disengaged. 

100 


Heat  lost  by 
Evaporation  of 
the  Water 
of  Perspiration. 

24.7 


Heat  conveyed 
away  by  the  Air  | 
of  Bespiration. 

+  7.3 


Heat  taken  in 
by  the 
Alimentary 
Ingesta. 

+  2.2 


Heat  lost  by  the ' 
Evacuations. 


— Comptes  Rendus  de  V Acad,  des  Sciences,  tome  xxvii.,  No.  15,  Oct.,  1848. 


+  1.8 


MULDER’S  RESEARCHES  ON  BILE. 


Amongst  the  subjects  of  chemical  research 
indicated  by  Liebig  is  an  inquiry  of  Berzelius’s 
relative  to  the  constituents  of  ox  bile.  Liebig’s 
rich  imagination  created  soon  another  kind  of 
bile,  which  he  described  as  a  most  simple  com¬ 
pound,  consisting  principally  of  a  solution  of  a 
salt  of  soda  with  an  organic  acid,  styled  by  him 
cholic  acid  ;  and  there  were  soon  pupils  found  at 
Giessen  who,  by  experiments  at  Liebig’s  labo¬ 
ratory,  proved  the  error  and  fallacy  of  Berzelius 
and  the  correctness  of  the  views  of  their  master. 

The  great  difficulties  attendant  upon  the 
analysis  of  fresh  bile  left  Berzelius  no  hope  of 
seeing  Liebig’s  error  exposed  during  his  life¬ 
time,  when  suddenly,  by  the  researches  of 
Mulder,  to  whom  organic  chemistry,  and  more 
especially  that  of  the  animal  kingdom,  is  so  much 
indebted,  a  light  was  thrown  on  this  subject 
which  decided  the  matter  beyond  question,  and 
confirmed  the  opinion  of  Berzelius. 

From  Mulder’s  experiments  it  appears  that 
the  bile  contains  ingredients  which  are  accessory, 
others  which  vary  much  ;  but  only  one  principal 
constituent.  The  accessory  parts  are  chiefly  the 
following  bodies  : — Sulphates,  phosphates,  and 
carbonates  of  alkalis ;  cholesterine,  fat,  com¬ 
binations  of  lipyloxide,  of  margaric  acid,  and 


stearic  and  oleic  acid ;  also  a  species  of  soap  of 
the  same  acids  and  alkalis  ;  two  colouring  sub¬ 
stances,  biliverdin  and  bilifulvin;  some  fibrous 
(carneous)  extract ;  and  small  quantities  of 
other  matters'. 

Those  constituents  which  vary  in  quality  are 
sometimes  numerous,  and  consist  of  resinous 
acids ;  fellic  and  cholic  acids,  combined  with  soda 
and  ammonia,  so  as  to  form  soluble  salts,  and 
lastly  of  taurin. 

The  chief  constituent  of  ox  bile  is  a  single 
extractive-like  substance  called  bilin:  it  has  a 
sweetish-bitter  taste,  is  soluble  in  water  and 
alcohol,  insoluble  in  ether,  and  consists  of  car¬ 
bon,  hydrogen,  azote,  sulphur,  and  oxygen.  It 
has  a  remarkable  tendency  to  be  decomposed, 
whereby  it  gives  rise  to  the  production  of  many 
substances  which  vary  in  quantity.  The  know¬ 
ledge  of  this  principal  constituent  involves  the 
true  knowledge  of  the  bile,  and  throws  a  clear 
light  upon  its  chemical  and  physiological  effi¬ 
ciency  in  the  animal  economy. 

Bilin  is  the  substance  produced  and  secreted 
by  the  liver ;  it  forms  the  greatest  part  of  all 
compounds  met  with  in  the  bile ;  but  its  great 
propensity  to  undergo  changes  is  the  cause  of  its 
producing  other  substances  (varying  in  quantity) 
whenever  the  bile  has  been  retained  a  longer  or 
shorter  period  within  the  gall-bladder  ;  the  bile, 


then,  in  such  cases  does  not  merely  contain  bilin, 
but  also  combinations  of  it  with  fellic  and  cholic 
acids,  and  the  other  substances  simultaneously 
formed,  viz.,  ammonia  and  tannin,  but,  as  far  as  is 
known,  contains  no  other  substance.  The  trans¬ 
formation  of  bilin  is  continually  going  on  in  the 
gall-bladder  and  in  the  intestinal  canal,  just  as 
if  bile  were  preserved  without  the  animal 
economy,  whether  in  continued  contact  with  the 
atmosphere  or  not,  at  a  low  or  high  temperature  ; 
but  within  the  animal  economy  the  transforma¬ 
tion  is  principally  effected  by  the  process  of 
digestion. 

The  same  may  be  effected  by  strong  exsicca¬ 
tion  or  the  influence  of  acids.  The  substances 
produced  by  this  decomposition  are  ammonia, 
taurin,  and  either  the  resinoid  acids  mentioned 
above,  or  four  others,  that  is,  fellanic  and  cholanic 
acid,  dyslisyn,  and  cholic  acid.*  The  fellic  and 
cholic  acid  differ  only  by  their  unequal  propor¬ 
tion  of  hydrogen  and  oxygen. 

The  fact  of  there  being  commonly  found  in 
the  fresh  bile  combinations  of  bilin  and  fellic  and 
cholic  acid  gave  rise  to  their  being  considered  as 
one  substance,  styled  cholic  acid  ;  but,  when  the 
combination  is  freed  from  fat  and  other  ex¬ 
traneous  admixtures,  it  may  be  decomposed  into 
three  substances,  namely,  into  bilin,  fellic  and 
cholic  acid. 

Dyslisyn,  the  last  product  obtained  by  the  de¬ 
composition  of  bile  or  bilin,  by  boiling  it  with 
hydrochloric  acid,  is  insoluble  in  alcohol ;  soluble 
in  ether ;  and  forms  a  pulverulent  substance. 

Physiological  Views. — The  important  agency  of 
bile  in  the  animal  economy  is  owing  to  the 
great  tendency  which  bilin  has  of  undergoing 
continual  changes.  In  many  animals  the  bile 
is  poured  out  into  the  duodenum,  and  from 
this  moment  suffers  continual  changes  ;  that 
is  to  say,  in  proportion  as  the  quantity  of 
bilin  decreases,  fellic  and  cholic  acid  increase, 
and  enter  into  combination  with  the  ammonia 
which  is  produced  by  the  change  ;  also  with  the 
soda  contained  in  the  bile,  most  probably  as  a 
carbonate.  After  this,  the  bile  is  at  no  place  of 
the  intestinal  canal  found  to  be  of  the  same 
quality,  for  the  further  down  it  proceeds  the 
more  does  it  form  fellic  and  cholic  acid,  ammonia, 
and  taurin,  until  ultimately  there  exists  no  trace 
of  bilin  in  it.  Of  the  bile  itself  probably  nothing 
returns  into  the  vascular  system ;  or,  if  any  part 
of  it  does  so  return,  it  is  not  in  the  form  of  bilin. 
The  stimulus  of  the  bile  is  different  for  each 
particular  part  of  the  intestinal  canal,  and  so 
vice  versa  is  the  influence  exercised  on  the  bile  by 
each  portion  of  the  canal ;  and  it  is  interesting 
to  observe  how  many  changes  and  how  many 
substances  are  produced  by  a  single  organic  sub¬ 
stance  (the  bilin)  as  the  principal  constituent  of 
bile.— ./aAres  Berriht  vber  die  Fortschritte  der 
Chemie  und  Mineralogie  von  Jacob  Berzelius  to  the 
Swedish  Academy  of  Sciences. 


RESEARCHES  ON  THE  COMBINATIONS 
OF  SILICIUM. 

By  M.  ISIDORE  PIERRE. 

Silicic  acid  is  so  widely  distributed  throughout 
nature,  constituting  so  large  a  part  and  so  great 
a  number  of  compounds  which  are  disseminated 
in  almost  all  geographical  formations,  that  all 
which  relates  to  the  study  of  those  properties 
must  necessarily  interest  the  chemist,  the  mine¬ 
ralogist,  and  the  geologist. 

Thus  at  different  epochs  we  have  seen  the 
most  distinguished  chemists  occupy  themselves 
by  the  study  of  the  compounds  of  silicium,  and 
especially  of  silicic  acid. 

Notwithstanding  the  numerous  works — not¬ 
withstanding  the  well-known  competence  of  the 
various  authors  who  have  devoted  themselves 
to  this  subject — the  chemical  history  of  the  com¬ 
binations  of  silicium  leaves  much  to  be  yet  desired, 
as  will  be  evident  on  comparing  the  various 
opinions  of  different  authors  who  have  written  on 
this  important  subject. 

Hitherto  chemists  have  not  even  agreed  to  the 
*  Eellansaure,  cholansaure,  dyslisyu,  and  choUiiare. 
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formula  of  the  chloride  of  silicium.  Some  admit' 
that  the  silicic  acid  ought  to  be  represented  by 
the  following  formula  : — 

Si,  03, 

and  they  call  the  atomic  number  of  silicium  266.82. 

Others  admit  the  formula,  S’  O’,  taken  for  the 
atomic  number  of  silicium  177.88. 

In  short,  according  to  the  opinions  of  other 
chemists,  the  natural  formula  of  silicic  acid 
ought  to  be  Si  O,  and  the  equivalents  of  silicium 
S-88.94. 

Each  of  these  three  formulae  has  been  adopted 
by  chemists  of  illustrious  fame,  and  this  latter 
circumstance  is  in  itself  of  a  nature  to  increase 
the  uncertainty. 

The  first  of  these  formulae,  admitted  by  the 
majority  of  mineralogists,  is  backed  up  by  the 
authority  of  Berzelius  and  Thenard. 

The  formula, 

Si  O’, 

admitted  by  a  certain  number  of  chemists  and 
mineralogists  in  Germany,  amongst  whom  may  be 
noted  M.  Gmelin,  has  the  advantage,  according  to 
M.  Cahours,  of  reducing  within  the  ordinary 
conditions  the  volume  of  vapour  which  repre¬ 
sents  the  equivalent  of  ihe  proto-silicate  of  ethule 
of  M.  Ebelman. 

In  short,  the  formula.  Si  O,  seems  to  be  now  ad¬ 
mitted  by  the  greater  number  of  chemists  in 
France,  It  was  first  proposed  by  M.  Dumas  long 
ago,  when  he  published  his  excellent  work  upon 
the  specific  gravity  of  vapours. 

M,  Ebelman,  in  his  interesting  memoir  upon 
silicic  ether,  adopted  this  latter  opinion  after  a 
long  and  searching  discussion  on  the  matter. 

Inasmuch  as,  in  the  opinion  of  a  certain  num¬ 
ber  of  chemists,  the  curious  facts  attendant  upon 
the  etherification  of  silicic  acid  did  not  appear  to 
have  completely  settled  the  question,  I  under¬ 
took  the  task  of  examining  if  it  were  not  possible 
to  obtain — either  by  substitution,  or  by  the  pro¬ 
duction  of  certain  double  chlorides  analogous  to 
double  fluorides  already  known,  or  by  the  pro¬ 
duction  of  certain  new  compounds  of  ethal  or 
amide — such  results  as  would  throw  a  light  upon 
the  general  nature  of  this  important  subject. 

The  difficulties  to  be  encountered  in  the  pre¬ 
paration  of  the  greater  number  of  these  com¬ 
pounds,  the  long  and  tedius  manipulation  which 
researches  of  this  kind  demand,  in  which  the 
chloride  of  silicium  is  an  indispensable  agent, 
furnish  circumstances  which  have  limited  my 
means  of  experimenting  on  this  subject.  But,  in¬ 
complete  as  my  experiments  have  been,  they  are, 
nevertheless,  in  some  degree  worthy  the  atten¬ 
tion  of  chemists. 

My  labours  will  naturally  divide  themselves 
into  three  distinct  portions,  corresponding  to  the 
three  orders  of  fact  which  I  have  observed.  The 
present  memoir  will  only  comprehend  the  first 
portion  of  these  researches. 

COMPOUNDS  DERIVED  FROM  THE  CHLORIDE  OF 
SILICIUM  BY  SUBSTITUTION. 

When  at  the  ordinary  temperature  chloride  of 
silicium  and  hydrosulphuric  acid  are  brought 
into  contact,  these  two  substances  do  not  appear 
to  manifest  any  mutual  reagency.  But  if  the 
two  substances  in  a  vaporous  condition  be 
transmitted  through  a  red-hot  porcelain  tube  a 
material  reaction  takes  place,  abundance  of 
hydrochloric  acid  is  disengaged  along  with  the 
excess  of  chloride  of  silicium  used,  and  a  small 
quantity  of  hydrosulphuric  acid,  which  escapes 
decomposition. 

A  good  method  of  performing  this  experiment 
consists  in  putting  the  chloride  of  silicium  to  be 
acted  upon  into  the  bulb  of  a  tubulated  retort 
joined  to  the  porcelain  tube.  Through  the 
tubulature  of  this  retort  a  tube  is  forced  down  to 
the  level  of  the  fluid,  but  not  deeper,  Through 
this  tube  the  hydrosulphuric  acid  gas  is  passed. 

At  the  exit  extremity  of  the  porcelain  tube 
there  is  adapted  a  connector,  which  communi¬ 
cates  with  a  U-shaped  tube,  which  must  be  re¬ 
tained  at  a  low  temperature.  There  very  soon 
begins  to  condense  in  the  U  tube  and  the  con¬ 
nector  a  fuming  liquid,  possessed  of  a  foetid 
and  pungent  odour,  reminding  one  of  chloride 
of  silicium  and  of  hydrosulphuric  acid.  Or¬ 


dinarily  this  liquid  becomes  milky,  by  the 
presence  of  a  minute  quantity  of  sulphur,  which 
it  holds  in  suspension. 

If  left  some  days  in  repose  in  a  closed  flask 
or  tube,  hermetically  sealed,  this  liquor  becomes 
clear,  and  deposits,  besides  some  pulverulent 
sulphur,  transparent  and  well-formed  crystals  of 
sulphur,  but  not  of  very  large  size,  because  the 
chloride  of  silicium,  which  is  here  the  first  indis¬ 
pensable  matter,  being  costly  and  difficult  to 
obtain  in  large  quantities,  the  new  substance, 
which  represents  but  a  small  portion  of  the 
chloride,  on  account  of  losses,  can  only  be  ob¬ 
tained  by  small  quantities  at  a  time.* 

The  porcelain  tube  ordinarily  contains  a  very 
small  quantity  of  silica  proceeding  from  the  de¬ 
composition  of  a  little  of  the  chloride  by  the 
humidity  of  the  corks  of  the  apparatus.  This 
silica  is  mixed  towards  the  end  of  the  tube  with 
sulphur  resulting  from  hydrosulphuric  acid  de¬ 
composed  by  heat. 

In  distilling  with  precaution  the  rough  liquid 
thus  obtained,  putting  aside  that  which  passes  of 
a  density  of  90°  or  100°  [of  whatscale?]  (mixed 
with  the  new  substance  and  with  chloride  of 
silicium),  and  stopping  the  operation  towards 
its  end,  thick  white  vapours  are  disengaged  in 
the  distillatory  apparatus,  and  there  is,  finally, 
obtained  a  liquid,  limpid,  colourless  fluid,  as 
water,  boiling  below  100°  C.,  and  capable  of 
being  distilled  without  residue.  Its  specific 
gravity  is  about  1.45,  water  being  1. 

When  brought  into  contact  with  water  this 
substance  is  decomposed,  whilst  hydrosulphuric 
acid  gas  is  disengaged,  with  the  deposition 
of  a  small  quantity  of  sulphur,  hydrochloric 
and  silicic  acids,  being  simultaneously  formed. 
With  nitric  acid  of  moderate  concentration 
the  deposit  of  sulphur  is  much  less  abundant, 
and  there  is  no  disengagement  of  hydrosulphuric 
acid  if  the  reaction  takes  place  in  a  closed 
flask,  and  agitation  be  continued  for  a  short  time. 

Some  preliminary  experiments  have  convinced 
me  that  the  substance  did  not  contain  hydrogen ; 
I  have,  therefore,  considered  it  as  formed  exclu¬ 
sively  of  chlorine,  sulphur,  and  silicium. 

Amount  of  Chlorine. — In  order  to  ascertain  the 
dose  of  chlorine  a  small  quantity  of  the  mate¬ 
rial  was  introduced  into  a  little  glass  tube,  the 
amount  of  the  material  being  educed  by  com¬ 
paring  the  weight  of  the  tube  before  and  after 
the  introduction. 

This  tube  was  introduced  with  precaution  into 
a  flask  d  V enter i.  containing  pure  nitric  acid  di¬ 
luted  with  about  twice  its  volume  of  distilled 
water.  After  this  the  flask  was  closed.  A  few 
slight  agitations  were  sufficient  to  break  the 
tube  ;  the  flask  was  then  cooled,  and  agitated 
during  some  seconds,  in  order  to  facilitate  the 
reaction  and  the  solution  of  the  gas. 

Ordinarily,  far  from  there  being  any  pressure 
from  within,  there  was  rarefaction.  After  having 
washed  the  stopper  and  the  neck  of  the  flask, 
and  returned  the  water  used  in  the  operation  into 
the  latter,  the  chlorine  was  precipitated  by 
means  of  a  weighed  solution  of  nitrate  of  silver 
of  definite  strength. 

[  To  be  continued,  ] 


M.  L.  CHAPOTEAU  ON  COLLODION. 


This  new  product,  destined  by  its  physical 

•  These  crystals  of  sulphur  sometimes  possess  forms  so 
well  defined  that  oblique  prisms  can  be  easily  discovered 
with  rhombic  bases,  without  any  modification. 

This  crystallization  of  sulphur  in  the  moist  way,  in  the 
same  system  as  by  the  dry  way,  appeared  to  me  to  be  a  phe¬ 
nomenon  sufficiently  rare  to  merit  peculiar  attention.  The 
small  amount  of  material  on  which  I  operated  each  time 
did  not  admit  of  my  obtaining  the  crystals  sufficiently  large 
to  measure  the  angles  with  any  exactitude. 

I  once  obtained  in  the  same  liquor  crystals  similar  to  the 
preceding,  but  in  octohefirons.  This  peculiarity  was  at 
first  embarrassing,  but  I  afterwards  perceived  that  the  tube 
in  which  I  had  found  these  crystals  had  its  point  broken 
off. 

This  circumstance,  apparently  insignificant,  merits,  ne¬ 
vertheless,  to  be  noticed,  because  I  afterwards  discovered 
that,  if  a  small  quantity  of  the  liquiil  be  exposed  to  the  air 
in  a  tube  not  completely  closed,  there  may  be  obtained,  as 
a  product  of  slow  decomposition  under  the  influence  of  the 
humidity  of  the  air,  oclohedral  crystals  of  sulphur.  These, 
however,  are  never  quite  transpareut. 


efi’ects  to  render  great  services  to  the  art  of 
surgery,  is  in  certain  conditions  much  more 
valuable  than  has  hitherto  been  imagined.  If, 
after  having  dissolved  the  cotton  prepared  by 
sulphuric  acid  and  nitrate  of  potash  in  ether, 
free  from  sulphurous  acid,  a  portion  of  the  liquid 
be  allowed  to  evaporate,  so  that  a  gruel-like 
residue  shall  be  formed,  the  tenacity  of  collodion 
is  extraordinary.  Of  many  examples  I  wiU  cite 
one. 

I  took  a  strip  of  lamb’s-skin  about  twenty 
centimetres  long  and  ten  centimetres  wide,  and, 
having  soaked  it  in  some  collodion  that  was 
turbid  and  rather  tliick,  I  applied  it  to  the  palm 
of  the  right  hand,  and  a  moment  after  I  could 
suspend  from  the  strip  of  skin,  without  dis¬ 
lodging  it  from  my  hand,  a  weight  of  12 
kilogrammes,  500  grammes.  In  order  to  obtain 
this  result  I  must  say  again  that  the  collodion 
must  be  well  prepared,  and  in  a  state  of  thick 
solution.  Nothing  is  more  easy  than  to  obtain 
cotton-powder,  and  hence  collodion ;  but  many 
precautions  must  be  taken,  which  it  would  be 
improper  to  pass  over  in  silence,  especially  for 
persons  not  much  accustomed  to  chemical  mani¬ 
pulations.  The  cotton-powder  destined  to  the 
fabrication  of  collodion  ought  not  as  a  rule  to  be 
made  in  large  quantities,  and  should  be  in¬ 
variably  prepared  in  vessels  possessed  of  great 
capacity.  If  by  imprudence  30  grammes  of  dry 
cotton,  540  grammes  of  sulphuric  acid,  and  360 
grammes  of  nitrate  of  potash  were  to  be  put  to¬ 
gether  into  a  somewhat  small  vessel,  a  portion  of 
the  materials  would  be  projected,  on  account  of 
the  rapid  development  of  the  nitrous  vapours,  nay, 
the  cotton  under  the  circumstances  mentioned 
would  occasionally  burst  into  flame. 

A  skilful  practitioner  has  complained  to  me  that 
in  some  cases  he  was  prevented  from  employing 
collodion  on  account  of  its  too  rapid  evaporation. 
This  rapid  evaporation  is  doubtless  inconvenient 
if  the  material  have  to  be  spread  over  all  the 
surface  of  a  bandage,  but  it  can  be  obviated  by 
spreading  it  by  instalments.  The  collodion 
having,  according  to  my  experiments,  the  faculty 
of  dissolving  in  ether  after  having  been  once 
dried,  the  idea  occurred  to  me  of  applying  it  by 
means  of  a  brush  upon  cotton  bandages,  and 
then  allow  the  latter  to  become  dry.  A  detached 
portion  of  the  bandage,  being  moistened  with 
ether,  immediately  reassumed  the  tenacious  qua¬ 
lity  of  collodion  applied  in  the  liquid  state. 
Hence  it  becomes  an  easy  matter  to  prepare  in 
hospital  practice  these  collodion  bandages,  just 
as  diachylon  straps  are  used  in  ordinary  cases, 
a  little  ether  being  sufficient  to  be  employed 
at  the  patient’s  bedside.  With  regard  to  the 
remarkable  quality  attributed  to  collodion  by  M. 
Soubeiran,  that  of  its  impermeability,  I  will 
venture  to  remark  that  this  has  been  overrated, 
as  the  following  experiment  will  prove.  I  spread 
upon  a  square  piece  of  board  furnished  with 
points  a  piece  of  cotton  cloth  of  the  dimensions 
of  about  twenty- three  square  centimetres,  and  I 
applied  to  the  surface,  by  means  of  a  brush,  four 
successive  layers  of  collodion,  and  allowed  them 
to  become  dry.  A  kilogramme  of  water  was 
then  turned  upon  the  dried  cloth,  prepared  as 
described,  and  after  remaining  there  for  two 
hours  not  one  drop  of  the  water  had  passed 
through.  This  result  was  remarkably  satisfac  • 
factory  ;  but  in  pursuing  the  investigation  the 
reverse  was  found  to  obtain.  The  cloth,  freed  from 
the  W'ater,  dried,  and  corrugated,  formed  nu¬ 
merous  little  fissures,  through  which  the  water 
passed  with  great  facility. 

Collodion  applied  upon  the  surface  of  silk 
perhaps  may  give  more  satisfactory  results  in 
this  respect ;  this  I  have  not  tried.  In  my 
opinion  an  invention  is  only  valuable  in  propor¬ 
tion  as  it  ministers  to  useful  ends.  Now,  it  is 
not  the  habitual  wearers  of  silk  who  are  most 
exposed  to  rain,  to  snow ;  in  a  word,  to  gene¬ 
ral  atmospheric  rigours.  Will  ever  the  desi¬ 
deratum  be  accomplished  of  rendering  by  the 
use  of  collodion  stuffs  not  only  impermeable  but 
solid  ?  This  I  should  desire,  and  I.believe  that 
the  manufacturer  who  solves  this  problem  will 
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render  a  great  advantage  to  society. — Repertoire 
de  Pharmacie, 


M.  M.  MORIDE  ON  A  METHOD  OF 
DISCRIMINATING  BETWEEN  BLOOD 
STAINS  AND  THE  STAINS  PRODUCED 
BY  FRUITS. 


All  the  remarks  hitherto  made  by  authors  re¬ 
lative  to  the  method  of  distinguishing  between 
the  stains  of  blood  and  of  fruits  are  limited  to 
the  discovery  of  the  presence  of  vegetable  acids. 
But  this  is  not  sufficient  in  many  toxicological 
cases,  as  the  following  instance  will  prove  : — 

A  man  of  the  commune  of  Nort,  near  Nantes, 
had  been  assassinated  in  the  middle  of  a  field, 
about  nine  o’clock  at  night,  when  he,  accom¬ 
panied  by  his  nephew,  was  about  to  quit  the 
field.  The  crime  being  known,  suspicion  fell 
upon  the  nephew,  who  had  on  many  occasions 
threatened  to  kill  his  uncle.  The  house  of  this 
nephew,  E.  Ferret,  at  length  being  examined, 
there  were  discovered  a  shirt  and  a  pair  of 
trousers,  both  marked  with  red  spots,  having  all 
the  appearance  of  blood.  The  magisterial  autho¬ 
rities  at  Nantes  instituted  thereupon  an  attentive 
examination,  in  order  to  determine  the  nature  of 
these  stains,  the  examination  being  delegated  to 
Dr.  Cox  and  myself.  Immediately  oir  perceiving 
the  stains  on  the  shirt  penetrating  the  tissue, 
and  appearing  on  either  side,  and  the  colour  of 
which  stains  was  of  a  dark  red,  notwithstanding 
the  shirt  had  been  washed ;  and  which,  distri¬ 
buted  here  and  there,  appeared  to  have  been 
produced  by  a  very  small  and  rapid  jet,— imme¬ 
diately  on  observing  large  stained  patches  of  a 
red  colour  on  a  pair  of  brown  trousers,  we  could 
not  help  forming  the  idea  that  the  stains  in 
question  had  been  occasioned  by  blood,  and  the 
verification  of  this  supposition  appeared  to  be  a 
matter  of  much  simplicity. 

The  stained  portions  of  the  shirt  and  of  the 
trousers  were  then  separately  put  aside  to  mace¬ 
rate,  according  to  custom,  in  distilled  water  and 
in  ammonia,  following  out  the  method  proposed 
by  M.  Braconnot.  In  the  liquid  which  contained 
the  stains  of  the  shirt  there  occurred  no  acid 
reaction,  no  red  colorization,  even  after  the  lapse 
of  tw’enty-four  hours.  As  regards  the  digestion 
of  ttm  portions  of  the  trousers,  on  account  of  the 
unfixed  nature  of  their  dye  stuffs,  the  fluid 
of  digestion,  after  a  few  minutes,  assumed  a 
deep  violet  colour  and  powerfully  reddened 
litmus  paper.  The  same  appearances  were 
equally  produced  by  similarly  treating  unstained 
portions  of  the  same  trousers. 

Hydrochloric  and  hypochlorous  acids  pro¬ 
duced  the  same  eflTect  on  the  shirt  stains  as  they 
produce  with  dry  blood.  There  was  also  a 
similar  agency  with  pi  ussiate  of  potash,  and  with 
turmeric  paper.  But  when  we  came  to  try  upon 
those  stains  the  action  of  a  solution  of  boiling 
potash,  all  doubt  entirely  ceased ;  for  the  stains 
became  darker  in  colour,  even  black.  When 
heated,  moreover,  in  a  convenient  tube,  the  stains 
produced  no  alkaline  reaction. 

From  this  time  we  were  convinced  that  the 
stains  had  not  been  produced  by  blood ;  and  a 
microscopic  examination  of  some  little  granules 
existing  in  the  agglutinated  hairy  covering  of  the 
stained  portion  of  the  trousers,  after  having  been 
impregnated  with  a  weak  solution  of  liquor 
potassae,  corroborated  that  opinion,  by  demon¬ 
strating  to  us  well-determined  vegetable  cellules. 
The  shirt  and  the  trousers  had  then  both  of  them 
been  stained  by  the  juices  of  fruits,  and  one 
single  reagent  had  enabled  us  to  distinguish 
them  from  blood  stains,  with  which  they  might 
have  been  easily  confounded. 

Notwithstanding  our  favourable  report  the 
facts  against  the  accused  were  so  strong  that  he 
was  condemned  to  perpetual  imprisonment.  His 
own  account  was  that  the  stains  in  question 
were  due  to  the  juice  of  apples  with  which  he 
had  been  making  cider. 

Amongst  the  experiments  which  we  on  this 
occasion  made  tvas  one  which  succeeded  in  per¬ 
fection,  and  which  we  will  here  cite. 

When  even  very  small  blood  stains  are  distri¬ 


buted  over  tissues  it  is  generally  difficult  to 
detei'mine  their  animalized  nature  by  burning 
them  in  a  tube.  In  order  the  more  easily  to  de¬ 
termine  this  point  we  place  the  doubtful  stain  in 
the  middle  of  a  tube  drawn  out  at  one  end  about 
eight  centimetres  long  and  seven  centimetres  in 
diameter,  taking  care  previously  to  fill  the  tube 
Avith  a  mixture  of  soda  and  caustic  lime.  A 
very  small  test-tube  full  of  distilled  water,  into 
which  is  plunged  a  curved  tube,  completes  the 
apparatus.  If  the  tube  be  made  red  hot  in  the 
flame  of  a  spirit-lamp,  the  organic  matter  de¬ 
composes,  with  disengagement  of  ammoniacal 
gas,  if  there  be  any  present,  and  which  turns 
litmus  paper  previously  reddened  by  acid  fumes 
blue  when  dipped  into  the  fluid. — Journ,  de  Chini. 
Medicate, 


OBSERVATIONS  ON  FURFUROL. 
By  M.  A.  CAHOURS. 


A  paper  on  this  subject  was  recently  inserted 
in  the  former  series  of  this  journal  from  the  pen 
of  Professor  Fownes.  The  author  in  this  paper 
directs  attention  to  one  of  the  most  remarkable 
derivatives  of  futfurol — that  formed  by  the  action 
of  ammonia — called  by  Mr,  Yownes  ftirfuramide, 
indicating  its  analogy  rvith  hj'drobenzainiJe. 
From  the  low  boiling-point  of  furfurol  MM. 
Laurent  and  Gerhardt  were  induced  to  believe 
that  the  equivalent  of  this  oil  should  be  reduced 
to  one  third  of  that  assigned  to  it  by  Mr.  Fownes, 
and  they  thus  fix  the  formula: — C'°  ID  O'*. 

The  author  undertakes  the  present  inquiry 
with  a  view  to  ascertain  the  vmlidity  of  this 
equation.  The  process  followed  was  that  of 
Mr.  Fownes ;  but  a  small  amount  of  sulphuric 
acid  was  employed,  and  thus  more  furfurol  was 
obtained. 

6  kilogrammes  of  commercial  bran,  12  quarts 
of  water,  and  5  kilogrammes  of  sulphuric  acid 
of  1.834,  produced  101  grammes  of  crude  furfurol 
and  a  liquid  saturated  with  furfurol,  which 
yielded  by  contact  with  ammonia  54  grammes 
of  furfuramide,  equal  to  57  of  furfurol ;  making 
in  the  whole  158  grammes,  or  2.63  per  cent.,  or 
nearly  three  times  as  much  as  Mr.  Fownes  ob¬ 
tained. 

Now,  the  question  is,  which  of  the  two 
substances  contained  in  the  bran  is  decomposed 
by  sulphuric  acid  and  yields  furfurol  ? 

The  latter  has  no  existence  as  such  in  the 
bran,  as  I  have  proved  by  distilling  several  quan¬ 
tities  with  pure  water.  Among  the  principles 
contained  in  the  bran  are  lignine,  starch,  and 
gluten.  On  examining  the  action  of  sul phuric 
acid  on  these  substances  separately  with  sul¬ 
phuric  acid,  in  neither  could  I  detect  the  presence 
of  furfurol.  I  am  thus  compelled  to  ascribe  the 
formation  of  this  curious  oil  to  some  other  prin¬ 
ciple  present  in  the  bran.  Furfurol,  when  pre¬ 
pared  according  to  the  foregoing  directions,  boils 
at  324®  F.,  and  is  in  every  respect  analogous  to 
the  substance  described  by  Mr.  Fownes.  An 
analysis  of  it  gave  the  following  results : — 

Carbon  ....  62.31  62.38  10  =  750  62.50 

Hydrogen..  4.29  4.23  4  50  4.17 

Oxygen....  33.40  33.39  4  400  33.33 

It  will  be  observed  that  these  results  corre¬ 

spond  exactly  with  the  results  given  by  Mr. 
Fownes.  To  decide  between  the  formula  given 
by  that  gentleman  and  the  one  furnished  by  MM. 
Laurent  and  Gerhardt  I  took  the  density  of  the 
vapour  of  furfurol,  which  I  found  to  be  3.342  to 
3.346;  theory  requires  3.349,  assuming  the  for¬ 
mula,  C'o  ID  Oi,  to  be  an  equivalent  of  the  sub¬ 
stance.  MM.  Laui’ent  and  Gerhardt’s  hypothesis 
IS  thus  confirmed.  From  its  deportment  with 
ammonia  it  seems  to  be  isomeric  with  the  oil  of 
spirsea  and  the  oil  of  bitter  almonds,  but  in  its 
reactions  with  other  bodies  it  by  no  means  pre¬ 
sents  results  to  be  compared  with  those  yielded 
by  the  above  substances  ;  thus,  whilst  chlorine 
and  bromine  furnish  us  with  those  compounds 
of  which  the  type  is  oil  of  bitter  almonds,  deriva¬ 
tives  which  are  either  crystalline  or  volatile  at 
fixed  temperatures,  and  stand  in  a  most  simple 
relation  to  the  elementary  bodies,  furfurol  only  | 


yields  black  substances  of  a  resinous  cha¬ 
racter. 

Nitric  acid  of  both  kinds  has  a  violent  actiens 
upon  it,  and  yields  oxalic  acid  as  an  ultimate 
product,  not  furnishing,  like  the  bodies  ofi 
the  aldehyde  group,  either  an  acid  derived  from* 
furfurol  by  the  mere  fixation  of  oxygen,  or  a 
substance  only  differing  by  the  substitution  of 
one  or  more  equivalents  of  hyponitric  vapour,  or 
an  equal  number  of  equivalents  of  hydrogen. 
Chromic  acid  acts  very  violently  upon  furfurol, 
as  does  also  a  mixture  of  sulphuric  acid  and 
peroxide  of  manganese,  and  both  bodies  convert  it 
into  a  brown  substance.  Of  all  reagents  ammonia 
gives  most  decisive  results.  From  the  researches 
of  Mr.  Fownes  it  is  now  known  that  furfurol 
becomes  solid  in  contact  with  ammonia,  and 
yields  a  crystalline  substance  analogous  to 
hydrobenzamide ;  this  substance  he  has  called 
furfuramide.  The  latter,  when  heated  with  a  dilute 
solution  of  caustic  potash,  experiences  a  remark¬ 
able  isomeric  change,  yielding  the  alkaloid  fur- 
furine,  a  substance  very  analogous  to  quinine 
and  morphine.  In  examining  these  different 
compounds  I  have  confirmed  all  the  more  impor¬ 
tant  results  of  Mr.  Fownes,  and  have  likewise 
produced  some  new  compounds,  tvhich  I  now 
proceed  to  describe. 

The  first  compound  I  found  by  dissolving  fur¬ 
furamide  in  alcohol,  and  acting  on  it  by  sulphu¬ 
retted  hydrogen ;  the  compound  thus  formed 
differing  from  furfurol  in  this,  that  half  the 
oxygen  was  replaced  by  sulphur.  When  the 
alcoholic  solution  is  weak,  and  the  current  of  sul¬ 
phuretted  hydrogen  very  slow,  a  white  crystalline 
powder  is,  after  some  time,  separated;  if  the 
solution  is  concentrated  and  hot,  and  the  current 
rapid,  the  substance  separates  with  a  resinous 
appearance.  I  have  satisfactorily  ascertained,  by 
direct  experiments,  that  no  nitrogen  was  pre¬ 
sent  in  the  compound.  Analysis  furnished : — 

Carbon  ..53.78  53.63  53.29  10  =  750  53.58 

Hydrogen  3.74  3.64  3.82  4  50  3.58 

Sulphur..  ..  28.28  28.17  2  400  28.58 

Oxygen  ....  ..  ..  2  200  14.26 

I  propose  to  call  this  substance,  on  account  of 
the  analogy  of  composition  it  presents^  with 
furfurol,  thiofurfurol.  The  same  product  is  also 
formed  by  the  action  of  hydrosulphate  of  am¬ 
monia  upon  a  solution  of  furfurol. 

A  similar  change  is  observable  when  an 
alcoholic  solution  of  furfurine  is  submitted  to 
the  action  of  seleniuretted  hydrogen.  The  clear 
liquid  becomes  turbid,  and  a  resinous  substance 
is  thrown  down,  an  analysis  of  which  gave  38.05 
carbon  and  2.31  hydrogen.  The  substance  is, 
therefore,  analogous  to  thiofurfurol,  if  we  sup¬ 
pose  that  the  two  equivalents  of  sulphur  are 
replaced  by  two  equivalents  of  selenium  : — 


Carbon . 10  =  750.0  37.68 

Hydrogen  .  4  50.0  2.51 

Selenium .  2  495.3  49.74 

Oxygen .  2  200.0  10.07 


This  substance  I  have  named  sefemo-furfurol. 

This  furfurol  melts  when  heated,  and  diffuses 
a  strong  unpleasant  odour :  if  heated  at  a  high 
temperature  in  the  air,  it  burns  with  a  slightly 
blue  smoky  flame,  and  a  strong  odour  of  sul¬ 
phuric  acid  is  perceptible  ;  distillation  entirely 
decomposes  it,  and  beautiful  crystals  are  produced, 
containing  no  sulphur. 

This  new  crystalline  substance  forms  very 
long  colourless  or  faintly  yellow  needles,  with 
an  adamantine  lustre.  These  crystals  are  hard, 
pulverulent,  and  friable.  The  substance  is  not 
soluble  in  cold  and  but  sparingly  soluble  in  hot 
water,  from  which  it  separates  in  minute  acicular 
crystals.  It  is  readily  dissolved  in  alcohol, 
especially  hot,  and  also  in  ether.  The  former 
solution,  by  exposure,  becomes  of  a  brown 
colour.  The  substance  is  strongly  acted  upon 
by  nitric  acid,  and  converted  into  oxalic  acid. 
An  analysis  gave — 

Carbon  ....  72.72  72.90  72.87  72.99  72.89 

Hydrogen  . .  5.31  5.24  5.36  5.20  5.23 

Oxygen....  21.81  21.86  21.77  21.81  21.81 

The  simplest  formula  in  which  the  composition 
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of  this  product  can  be  expressed  is  C*3  H®  04, 
•which  implies  the  numbers — 

Carbon .  18  =  1350  72.97 

Hydrogen....  8  100  5.40 

Oxygen .  4  400  21.73 

Because,  if  ■we  assume  the  equivalent  to  be  one 
half  less,  we  obtain  for  the  carbon  an  odd  num¬ 
ber  of  equivalents — a  chemical  impossibility  ; 
but  the  foregoing  formula  represents  only  a 
submultiple  of  the  true  equivalent.  This  is  a 
point  I  have  been  unable  to  decide,  not  having 
succeeded  in  obtaining  any  well-marked  com¬ 
bination  of  the  substance  of  its  equivalent.  The 
formula  of  thiofurfurol  must  at  least  be  twice 
C*®  H4  0®  S®.  The  sulphuretted  substances 
arising  from  the  action  of  hydrosulphuric  acid 
upon  hydramides  formed  by  aldehydes  must 
thus  have  a  multiple  equivalent  of  that  of  the 
aldehydes,  but  as  all  these  products  are  de¬ 
composed  by  heat  it  is  not  practicable  to  demon¬ 
strate  the  truth  of  this  proposition.  But  it  is 
certainly  proved  by  the  facts  stated  by  Mr. 
Fownes,  taken  in  connection  with  my  own  ob¬ 
servations  above  stated,  that  furfurol  should  be 
referred  to  that  class  of  bodies  which  compre¬ 
hends  oil  of  spiraea  and  oil  of  bitter  almonds. — 
Annalcs  de  Chemie  et  de  Physique,  Nov.,  1848. 


ON  LIQUID  PROTOXIDE  OF 
NITROGEN. 

By  M.  DUMAS. 

Herr  Nattali,  of  Vienna,  has  succeeded  in  con¬ 
structing  a  forcing-pump  for  the  liquefaction  of 
gases,  and  has  thus  enabled  the  chemist  to  ob¬ 
tain  carbonic  acid  and  protoxide  of  nitrogen  in  a 
liquid  form.  This  instrument  in  my  hands  has 
been  chiefly  employed  for  liquefying  protoxide 
of  nitrogen ;  but  experience  soon  suggested  a 
number  of  cautionary  regulations  and  manage¬ 
ments,  under  which  I  have  been  enabled  to  efifect 
this  liquefication  with  despatch  and  safety,  as 
Avell  as  on  a  large  scale,  at  a  small  expense. 

The  liquid  protoxide  of  nitrogen  furnishes 
the  means  of  producing  a  very  low  temperature ; 
indeed,  it  may  be  interesting  to  point  out  the 
observations  which  its  employment  has  enabled 
me  to  make.  The  first  remark  concerns  the  re¬ 
ceiver  or  reservoir,  which  is  the  principal  part  of 
the  instrument.  I  am  of  opinion  that  as  it 
leaves  the  hands  of  the  Viennese  inventor  it  is 
not  sufficiently  strong.  I  have,  therefore,  had  it 
enclosed  in  a  belt  of  wrought  iron,  capable  of 
resisting  three  hundred  atmospheres,  and  very 
recently  made  by  M.  Bianchi.  I  have  also  made 
arrangements  for  surrounding  the  reservoir  with 
a  body  of  ice,  so  that  the  body  of  the  pump  is 
continually  kept  cool  by  a  circulation  of  water 
round  it,  and  the  piston  itself  is  constantly 
moistened  with  cold  water ;  there  is,  therefore, 
no  danger  that  the  valve  of  the  piston  will  be 
injured  by  tbe  heat  evolved  by  the  compressed 
gas,  and  by  its  peculiar  action  as  an  inflammable 
gas.  Under  these  conditions  we  may  compress, 
in  the  course  of  two  hours,  two  hundred  litres 
of  gas  into  the  reservoir.  Twenty  litres  suffice 
to  produce  a  pressure  of  thirty  atmospheres,  and 
it  is  about  this  point  that  liquefaction  com¬ 
mences.  The  rest  of  the  gas  supplies  the  liquid. 
One  hundred  litres  of  the  gas  produce,  as  nearly 
as  possible,  two  hundred  grammes  of  liquid. 
The  gas  ought  to  be  quite  dry  to  prevent  failure, 
and  must  also  be  pure.  I  prepare  it  in  the 
usual  manner  from  nitrate  of  ammonia,  and 
after  drying  it  put  it  into  macintosh  bags ; 
two  pounds  of  ammonia  are  sufficient.  The 
gas  once  liquefied  will  keep  for  one  or 
two  days  in  the  reservoir ;  this,  however,  slightly 
injures  the  valve.  When  the  stopcock  of  the 
reservoir  is  opened  gas  escapes  ;  at  first  a  portion 
freezes,  but  it  soon  flows  liquid  ;  the  solid  por¬ 
tion  is  like  a  mass  of  snow  ;  it  melts  upon  the 
hand,  and  evaporates  very  rapidly,  leaving  a 
severe  burn.  The  liquid  portion  is  by  far  the 
more  abundant ;  from  20  to  30  grms.  may  be 
obtained  in  one  operation.  When  this  is  received 
in  a  glass  it  will  keep  in  the  air  for  half  an  hour, 
or  even  more. 


In  order  to  be  enabled  the  better  to  observe 
the  properties  of  the  liquid  I  collected  it  in  open 
tubes  placed  in  a  vessel,  the  bottom  of  which 
was  filled  with  pumicestone  moistened  with 
sulphuric  acid.  Under  these  circumstances  it 
maintains  its  transparency  for  a  long  time. 

Protoxide  of  nitrogen  is  liquid,  colourless,  very 
mobile,  and  transparent ;  every  drop  which  falls 
on  the  skin  leaves  a  very  painful  burn.  Slow 
ebullition  sets  free  a  gas  possessing  all  the  pro¬ 
perties  of  the  protoxide  of  nitrogen.  When 
metals  are  dropped  into  this  liquid  they  produce 
a  hissing  noise,  resembling  that  of  red-hot  iron 
plunged  into  water.  Quicksilver  produces  a 
similar  noise,  freezes  instantly,  and  yields  a 
hard,  brittle  mass,  resembling  silver  in  colour 
and  general  appearance.  Potassium  floats  on 
the  surface  of  the  liquid,  and  is  not  changed  ; 
the  same  is  true  of  iodine,  charcoal,  sulphur,  and 
phosphorus.  Ignited  charcoal  will  float  upon 
the  surface  of  the  liquid,  burning  with  consider¬ 
able  brilliancy,  and  sometimes  until  the  w'hole 
is  consumed.  Common  sulphur-c  acid  and  strong 
nitric  acid  freeze  instantly.  Ether  and  alcohol 
mix  with  the  liquid,  and  do  not  freeze.  Water 
instantly  becomes  ice ;  but  the  experiment  is  a 
dangerous  one,  since  an  evaporation  of  part  of 
the  liquid  is  produced  so  suddenly  as  to  cause  a 
kind  of  explosion. — [From  a  Memoir  read  at  the 
Academy  of  Sciences,  October,  1848.] 


OBSERVATIONS  ON  NITROPICRIC 
ACID. 

By  H.  BLUMENAU. 

Most  writers  on  chemistry  state  that  this  acid 
is  not  decomposed  by  nitric  acid.  That  this  is 
an  error,  and  that  under  certain  conditions  nitro- 
picric  acid  is  decomposed  apparently  into  nitric 
oxide,  oxalic  acid,  and  perhaps  also  carbonic 
acid,  is  the  aim  of  this  notice  to  point  out.  In 
order  to  prepare  some  nitropicric  acid,  three 
pounds  of  the  best  indigo  'w^ere  placed  in  thirty- 
five  pounds  of  nitric  acid  just  at  the  point  of 
ebullition,  and,  as  the  violent  action  subsided,  the 
whole  was  removed  into  a  retort.  A  consider¬ 
able  quantity  of  the  (so-called)  resin  had  formed, 
but  the  liquid,  on  cooling,  furnished  abundance 
of  crystals.  In  order  to  destroy  the  resin  the 
contents  of  the  retort  were  for  seven  days  kept 
simmering  ten  hours  a  day.  Red  vapours  were 
constantly  evolved,  and  all  but  a  mere  trace  of 
the  resin  had  disappeared  :  but  the  inspissated 
liquids  now  furnished  very  few  crystals  of  nitro¬ 
picric  acid  ;  instead  of  weighing  twelve  ounces 
they  weighed  but  six  drachms.  The  whole 
operation  w'as  most  strictly  watched  and  care¬ 
fully  conducted.  I  am,  therefore,  compelled  to 
attribute  the  loss  of  nitropicric  acid  to  its  de¬ 
composition  of  the  nitric  acid.  In  a  later  in¬ 
vestigation,  when  heat  was  applied  only  for  a 
very  short  time,  the  produce  always  amounted 
to  one  fourth  of  the  indigo  consumed,  thus 
proving  that  a  decomposition  of  the  nitropicric 
acid  must  have  had  place  in  the  former  operation. 

The  form  of  the  crystals  of  nitropicric  acid  is 
very  variable.  The  crystals  obtained  from  boil¬ 
ing  water  were  of  a  lemon  or  canary  colour, 
laminated  and  opaque  ;  these  by  exposure  to  warm 
air  became  transparent  and  of  a  yellowish-brown 
colour.  The  crystallized  acid  obtained  from 
alcohol  had  the  same  form,  transparency,  and 
colour.  From  ether  the  acid  crystallizes  on  slow 
evaporation  in  beautiful  yellowish-brown  trans¬ 
parent  trystals,  having  a  faint  glassy  lustre,  and 
in  the  form  described  by  Mitscherlich.  After 
long  exposure  to  the  air  these  crystals  have 
the  colour  of  thin  laminae  which  were  obtained 
from  hot  water.  By  breathing  on  these  yellow, 
cloudy  crystals  they  are  again  rendered  trans¬ 
parent  ;  and  if  the  decomposition  has  not  pene¬ 
trated  too  far  into  the  interior  they  are  by  the 
same  means  rendered  transparent.  It  would 
seem  that  the  transparency  is  produced  in  the 
crystals  that  have  separated  from  water  by  a  loss 
of  water ;  the  same  cause  determining  the 
opacity  of  those  crystals  which  are  obtained  from 
ether. — Liebig’s  Annakn. 


ON  THE  OXIDATION  OF  DRAGON’S 
BLOOD  BY  NITRIC  ACID. 

By  H.  BLUMENAU. 


If  the  best  dragon’s  blood  (in  sticks)  is  heated 
with  from  5  to  8  parts  of  nitric  acid  of  1.33  to 
1.35,  a  most  energetic  reaction  takes  place:  red 
vapours  are  evolved,  the  mass  foams  profusely 
until  it  actually  boils,  and  the  agitation  does  not 
cease,  nor  the  mixture  become  cool,  until  the 
dragon’s  blood  is  entirely  decomposed,  when  the 
liquid  becomes  perfectly  clear.  If  the  nitric  acid 
is  employed  greatly  in  excess,  and  the  yellow 
liquid  is  evaporated  nearly  to  dryness,  dissolved 
in  water,  and  put  by  to  crystallize,  oxalic  acid  is 
produced,  which  has  a  yellow  tinge,  perhaps 
owing  to  the  presence  of  nitropicric  acid.  But 
if,  on  the  other  hand,  nitric  acid  of  1.33  or  1.35, 
diluted  with  an  equal  weight  of  water,  is  em¬ 
ployed,  the  result  is  totally  different,  —  the 
dragon’s  blood  is  dissolved  with  a  gentle  heat, 
and  accompanied  by  the  evolution  of  red  fumes. 
The  liquid  which  passes  over  emits  a  smell,  very 
much  like  nitrobenzide  or  like  prussic  acid,  and 
presents  some  appearance  of  an  oily  film. 

The  liquid  was  repeatedly  passed  back  into  the 
retort,  until  nearly  all  the  nitric  acid  was  re¬ 
moved.  It  was  then  taken  out,  and  the  residue 
in  the  retort  again  mixed  with  nitric  acid,  and 
distilled  until  scarcely  any  red  fumes  were  per¬ 
ceptible.  The  whole  -was  then  poured  into  a 
dish,  evaporated  almost  to  dryness,  put  by  to 
cool,  submitted  to  pressure  between  blotting- 
paper,  and  neutralized  with  carbonate  of  soda. 
The  solution  was  decolorized  -with  pure  animal 
charcoal,  and  concentrated  nitric  acid  was  then 
added  to  it,  until  its  reaction  became  acid :  the 
precipitate  was  collected  on  a  filter,  pressed,  and 
washed  in  ice-water.  When  dry  it  is  a  white 
mass  of  very  small  scales,  consisting  of  two  sub¬ 
stances,  one  volatile  the  other  not.  The  former 
of  these  sublimes  and  crystallizes  from  water  in 
the  same  form  as  benzoic  acid. 

The  mode  of  its  formation,  and  its  reactions, 
however,  must  sufficiently  distinguish  it  from 
that  substance,  and  it  most  probably  is  Mulder’s 
nitrobenzoic  acid.  It  is  easily  separable  from 
the  fixed  acid  by  a  gentle  heat.  I  can  only  say 
of  the  fixed  acid  that  it  does  not  appear  to  crys¬ 
tallize  readily,  but  usually  comes  away  as 
a  powder,  which  turns  brown  and  carbonizes  at 
a  high  temperature. — Liebig’s  Annalen. 


FOREIGN  SCIENTIFIC  INTELLIGENCE. 


PARIS  ACADEMY  OF  SCIENCES. 


ON  THE  ACTION  OF  FUMING  NITRIC  ACID  AND  A 
MIXTURE  OF  SULPHURIC  ACID  AND  NITRIC  ACID 
ON  THE  SALICYLATE  OF  METHYLENE  AND  ITS 
ISOMERIC  ANISIC  ACID.  BY  M.  CAHOURS. 

In  a  previous  communication,  relative  to  the 
action  of  a  mixture  of  sulphuric  acid  and  fuming 
nitric  acid  on  organic  substances,  I  pointed  out 
that  the  salicylate  of  methylene  exchanged, 
under  the  influence  of  this  reagent,  2  equivalents 
of  hydrogen  against  2  equivalents  of  hyponitric 
vapour,  thus  giving  rise  to  the  binitric  salicylate 
of  methylene — 

C16  H®  0® 

(Az  04)2 

When  treated  with  a  concentrated  and  boiling 
solution  of  potash,  this  pioduct  doubles  itself,  in 
furnishing  a  salt  of  potash  in  the  form  of  needle- 
shape  crystals  of  a  splendid  crimson  colour.  H 
to  a  concentrated  solution  of  this  salt  weak 
nitric  acid  be  added,  a  yellow  powder  is  set  at 
liberty,  which  dissolves  in  boiling  water,  and  is 
deposited,  by  cooling,  in  the  form  of  a  crystalline 
powder  of  a  beautiful  yellow  colour.  Ihis  pro¬ 
duct,  the  real  nature  of  which  I  at  first  mistook, 
and  which  I  considered  as  the  free  acid  of  the  pre¬ 
ceding  salt,  is  a  salt  of  potash,  which  does  not 
give  up  its  base  except  to  powerful  and  con¬ 
centrated  acids,  such  as  the  sulphuric,  comports 
itself  in  the  same  manner  as  the  bichloride  and 
bibromide  salicylic  acids,  which  also  form  salts 
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of  great  stability,  of  little  solubility,  and  which 
are  not  decomposed  except  by  strong  acids. 

Several  analyses  agreeing  exactly  with  each 
other  of  this  substance,  and  of  some  of  its  salts, 
show  that  its  composition  would  be  expressed  by 
the  formula — 

CI4  H4  06 
(Az  04)'^ 

This  product,  which  does  not  differ  from  sali¬ 
cylic  acid,  C^4  H6  0®,  except  that  2  equivalents 
of  hydrogen  are  replaced  by  2  equivalents  of 
hyponitric  vapour,  is  then  the  binitric  salicylic 
acid. 

This  acid,  but  little  soluble  in  cold  water,  dis¬ 
solves  well  in  boiling  water,  and  separates  on 
cooling  in  the  form  of  long  white  needles  with  a 
slightly  yellow  tinge,  analogous  to  cafeine ;  by 
spontaneous  evaporation  it  sometimes  crystal¬ 
lizes  in  the  form  of  shortened  prisms  grouped 
aroxmd  a  common  centre. 

Alcohol  and  ether  dissolve  it  readily,  and 
on  evaporation  crystals  are  produced. 

If  a  current  of  hydrochloric  gas  be  passed 
into  an  alcoholic  solution  of  this  acid,  kept  at  a 
temperature  of  from  70°  to  80°  C.,  it  promptly 
etherifies  ;  water  added  to  the  alcoholic  solution, 
reduced  to  one  half  of  its  volume,  causes  the 
precipitation  of  a  yellowish  heavy  oil,  which 
soon  concretes.  This  product,  purified  by  one  or 
two  crystallizations  in  alcohol  or  ether,  takes  the 
form  of  very  brilliant  white  scales  of  a  slightly 
yellow  tint,  and  very  much  resembling  the  bi¬ 
nitric  salicylate  of  methylene. 

Several  analyses  of  this  substance  have  led  to 
the  adoption  of  the  formula — 

CIS  H8  06  =  C»4  Hs  Os,  C4  Hs  O. 

(Az  04)a  (Az  04J2 

It  may  also  be  obtained  by  acting  on  salicylic 


ether  with  a  mixture  of  sulphuric  acid  and 
fuming  nitric  acid. 

The  anisic  acid  isomeric  with  the  salicylate  of 
methylene  gives  very  different  products  when 
acted  upon  either  by  fuming  nitric  acid,  or  a 
mixture  of  nitric  acid  and  Nordhausen  sulphuric 
acid. 

Treated  by  fuming  nitric  acid  alone  at  a  slight 
heat  for  some  minutes,  the  anisic  acid  loses  one 
equivalent  of  hydrogen  and  gains  Az  04,  giving 
rise  to  nitranisic  acid,  isomeric  with  the  indigi- 
tate  of  methylene.  If,  instead  of  thus  operating, 
anisic  acid  be  boiled  for  half  an  hour  with  eight 
to  ten  times  its  weight  of  fuming  nitric  acid,  a 
completely  neutral  product  is  obtained,  insoluble 
in  water,  crystallized  in  long  needles,  which 
present  the  composition  and  properties  of  binitric 
anisol, 

C>4  H6  0» 

(Az  04)2 

Treated  by  a  mixture  of  sulphuric  acid  and 
fuming  nitric  acid  at  the  boiling  temperature,  the 
anisic  acid  yields  a  product  completely  neutral 
like  the  preceding,  which  I  had  erroneously  con¬ 
sidered  as  trinitric  anisic  acid.  This  substance, 
which  crystallizes  in  beautiful  rhomboidal  tables 
of  large  size,  is  trinitric  anisol — 

C4  0» 

(Az  04)  3 

Such  is  the  constitution  of  these  two  com¬ 
pounds,  for  they  may  be  obtained  possessed  of 
entirely  identical  properties  by  the  action  of 
the  preceding  reactions  on  anisol. 

I  am  also  certain  that,  at  the  same  time  that 
these  products  are  produced,  a  considerable 
quantity  of  carbonic  acid  is  disengaged.  These 
reactions  may  be  explained  by  means  of  the  fol¬ 
lowing  equations : — 


CI6  H8  06  +  2Az  05,  HO  =  2C02  +  4H0  +  C  4  H®  O*, 

(Az  04)2 

CIS  H®  O®  +  3Az  05,  HO  =  2CO2  +  6H0  +  0^4  H5 

(Az  04)2 

Binitric  anisol  and  trinitric  anisol,  when  heated  with  a  concentrated  solution  of  potash,  double 
themselves,  giving  rise,  the  first  to  nitrophenesate,  the  second  to  nitrophenisate,  of  potash.  We 
have  thus : — 

CI4  H®  02+K0,  ho=c’2  h4  o,  ko+c*  H5  o,  ho 

(Az  04)2  (Az  04)2 

CI4  H5  04  +  KO,  HO  =  C»4  H2  O,  KO  +  B?  O,  HO. 

(Az  04)2  (Az  04)2 


Anisol  would  be,  therefore,  a  veritable  ether, 
the  phenate  of  methylene  ;  and  binitric  and  tri¬ 
nitric  anisol  would  be,  the  first  the  nitrophene- 
sate,  and  the  second  the  nitrophenisate,  of 
methylene. 

The  salicylate  of  methylene  is  represented  by 
the  formula — 

CI4  H5  05,  C2  H5  O. 

Under  the  infiuence  of  the  anhydrous  alkalis 
salicylic  acid  loses  two  molecules  of  carbonic 
acid,  and  is  transformed  into  phenyle,  which  in 
the  nascent  state  remains  united  to  the  oxide  of 
methyle  to  constitute  the  phenate  of  methylene 
or  anisol. 

In  the  same  way  salicylic  ether  heated  by  the 
anhydrous  alkalis  loses  two  molecules  of  carbonic 
acid,  and  changes  into  a  neutral  product,  phene- 
tol,  homologous  with  anisol — 

CI5  Hio  04  ==  CI4  H5  O,  C4  H5  O, 
which  I  consider  as  phenic  ether. 


Chlokoform,  Ether,  etc.,  Useb  Exter¬ 
nally  AS  Anaesthetic  Agents.  —  M.  Jules 
Roux,  surgeon-in-chief  to  the  French  Navy, 
has  successfully  employed  aldehyde,  ether,  and 
more  especially  chloroform,  in  preventing  the 
pains  consequent  on  an  operation,  or  which  arise 
during  cicatrization  ;  this  he  effects  by  the 
direct  application  of  the  liquid  to  the  wounded 
parts,  for  five,  ten,  or  fifteen  minutes,  by  means 
of  a  camel-hair  brush  or  sponge ;  the  preferable 
mode  being  to  sprinkle  the  fluids  on  the  wounded 
parts,  or  to  fill  their  cavities  with  the  anaesthetic 
agent. 


Prussian  Sanitary  Regulation. — The  Prus¬ 
sian  municipal  law  (Allgemeine  Landrecht)  con¬ 
tains  the  following  enactments  with  regard  to 


the  sale  of  spoiled  or  adulterated  victuals.  Th* 
II.  Tit.  20. ;  Abschnitt  11. ;  §§  722  to  725  “  No 

person  shall  knowingly  sell,  or  communicate  to 
other  persons  for  their  use,  articles  of  food  or 
drink  which  possess  properties  prejudicial  to 
health,  under  a  penalty  of  fine  or  bodily  punish¬ 
ment.  Whosoever  adulterates  any  such  victuals 
in  any  manner  prejudicial  to  health,  or  mixes 
them  with  unwholesome  materials,  especially  by 
adding  any  preparation  of  lead  to  liquors,  shall, 
according  to  the  circumstance  of  the  case,  and 
the  degree  of  danger  to  health,  be  liable  to  im¬ 
prisonment  in  a  correction-house,  or  in  a  fortress, 
during  a  period  varying  from  one  to  three  years. 
Besides  this  punishment,  those  who  are  found 
guilty  of  knowingly  selling  victuals  which  are 
damaged  or  spoiled  (verdorbener),  or  mixed 
with  deleterious  additions,  shall  be  rendered  in¬ 
capable  for  ever  of  carrying  on  the  same  branch 
of  business.  The  articles  in  question  shall  be  de¬ 
stroyed  if  incorrigibly  bad,  but  if  otherwise  they 
are  to  be  improved  as  far  as  possible  at  the  cost 
of  the  culprit,  and  then  confiscated  for  the  bene¬ 
fit  of  the  poor.  Further,  whosoever  mixes 
victuals  or  other  goods  with  foreign  materials, 
for  the  purpose  of  increasing  their  weight  or 
bulk,  or  their  seeming  good  qualities,  in  a  de¬ 
ceitful  manner,  shall  be  punished  as  a  swindler.” 
It  is  singular  how,  amid  the  law-making  mania 
which  has  actuated  our  senators  for  many  ses¬ 
sions,  that  not  even  one  bill  has  been  framed  for 
the  protection  of  the  people  from  spoiled  and 
adulterated  foods  and  drinks. —  Ure. 

Longest  Electric  Telegiiapii. — The  longest 
electric  telegraph  yet  erected  is  that  between 
Montreal  and  New  York.  It  is  one  thousand 
and  twenty-one  miles  in  length,  and  the  elec¬ 
tricity  travels  direct  from  city  to  city. 
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No.  II. 

ON  CHEMICAL  MANIPULATION. 

The  Cleaning  of  Glass — (Continued). 
Having  given  much  primary  instruction  for 
well  accomplishing  the  most  indispensable  ope¬ 
ration  of  glass-cleaning,  we  will  now  proceed 
to  another  lesson  in  our  code  of  instruction : 
not,  however,  without  most  emphatically  as¬ 
suring  the  learner  that  if  he  do  not,  in  the  very 
beginning — at  once,  and  for  ever — create  for 
himself  such  a  delicate  eye  for  perfect  lustre  in 
his  glass  instruments,  that  the  slightest  appear¬ 
ance  of  stain  or  spot, — to  say  nothing  of  those 
vulgarly  palpable  accumulations  of  foreign  matter 
ordinarily  known  as  dirt, — shall  affect  him  with 
feelings  of  loathing  and  disgust,  he  is  not  of 
those  materials  out  of  which  a  chemist  can  be 
made.  Let  him  turn  his  attention  to  other  things. 
But  many  have  not  the  advantage  of  ocular 
chemical  instruction — probably  the  greater  num¬ 
ber  of  our  readers  are  thus  situated — they  have 
never  seen  what'  clean  glass  really  is.  How 
then,  are  they  to  be  assured  that  they  have 
succeeded  in  coming  up  to  the  mark  of  absolute 
perfection  which  we  proclaim  to  be  so  neces¬ 
sary  to  the  prosecution  of  chemical  research  ? 
Why,  a  very  good  plan  is  the  following,  and 
it  is  the  more  valuable  for  being  within  the  means 
of  every  body.  The  plan  consists  in  training  the 
eye  to  consider  the  domestic  glassware  of  the 
most  scrupulously  cleanly  family  as  dirty,  un¬ 
pleasing  to  look  at  !  This  is  a  most  startling 
suggestion,  doubtless,  but  a  perfectly  sound  and 
true  one.  If  the  cleaning  of  glass  were  a  thing 
to  be  achieved  by  any  one, — and  if  the  ordinary 
notions  of  cleaning  which  suffice  for  domestic 
purposes  were  sufficient, — the  young  chemist 
need  not  be  made  to  ponder  over  this  long  and 
monotonous  tale.  But  it  is  otherwise. 

With  the  view,  therefore,  of  testing  the  cor 
reetness  of  his  eye  for  cleaning  glass,  let  the 
young  pupil  do  this: — Let  him  select  out  of  all 
his  acquaintances  some  lady  most  celebrated  fo 
the  elegance  of  her  menage — let  him  well  re 
gard  her  wine  glasses,  her  tumblers,  her  vases — 
let  him  look  at  these  glass  articles  from  different 
points  of  view — let  him  view  them  by  trans¬ 
mitted  light,  by  reflected  light ;  in  short,  in  many 
positions  with  reference  to  the  situation  of  his 
eye.  If,  then,  such  being  done,  he  can  entertain 
the  sentiment, — even  for  a  moment,  of  their 
cleanliness,  he  is  in  an  unfit  train  of  mind — he 
cannot  yet  hope  to  be  a  chemist ;  for  the  prosecu¬ 
tion  of  that  science  he  has  another  sentiment  to 
create.  If,  however,  our  remarks  have  so  af¬ 
fected  him  that  he  sees  with  a  new-born  light 
as  it  were,  the  various  diminutions  of  lustre,  the 
various  spots,  the  various  flaxen  filaments  and 
bits  of  dust  which  always  exist  on  the  surface  0 
the  most  scrupulously-cleaned  domestic  glass, 
then  the  learner  is  in  a  proper  train  of  mind  to 
profit  by  our  future  instruction,  and  may  pro¬ 
ceed. 

Proceed  with  what  ?  no  more  glass  !  we  hear 
the  pupil  say.  Ay,  glass  again ! 
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We  have  hitherto  treated  of  thesimplest  case — 
of  the  method  to  be  pursued  in  the  cleaning  of 
such  glass  instruments  as  can  easily  be  reached 
by  the  hand  or  fingers.  Now,  it  will  occur  to 
the  merest  tyro  in  chemistry  that  a  great 
number  of  glass  instruments  used  by  chemists 
are  not  of  this  hind.  A  great  number  consist 
of  flasks,  possessing  mouths  of  varying  size, — 
of  tubes,  of  retorts,  and  a  multitude  of  irre¬ 
gular  forms,  which  the  progress  of  chemical  ex¬ 
periments  constantly  resquires,  but  for  which 
there  is  no  name.  That  all  these  should  be 
thoroughly,  absolutely,  cleansed  is  quite  as  ne¬ 
cessary  as  that  the  wide-mouthed  vessels,  of 
which  we  have  already  treated,  should  be  so. 
And  now,  once  for  all,  let  us  come  to  the  un¬ 
derstanding  with  our  readers  that  clean  and 
cleanliness  are  in  themselves  definite  terms,  and 
want  no  expletives,  with  people  who  regard 
language  as  a  means  of  disseminating,  not  of  ob¬ 
scuring,  ideas.  Henceforth  we  shall  employ  the 
terms,  then,  without  expletives.  Tell  a  chemist 
that  such  and  such  a  glass  is  moderately  clean, 
he  would  stare ;  as  well  might  he  be  told  that 
his  wife  is  moderately  virtuous.  The  term,  we 
repeat,  admits  of  no  compromise  whatever.  But 
to  resume.  Straight  glass  tubes  are  not  only 
amongst  the  simplest  forms  of  small-orificed  glass 
apparatus,  but  are  the  most  constantly  em¬ 
ployed.  No  matter  what  the  chemical  opera¬ 
tion  may  he,  still  there  will  be  required,  in  some 
stage  of  it  at  least,  glass  tubes  of  some  form  or 
other.  Generally  these  forms  will  be  given  by 
the  operator  himself;  and,  if  he  commence  on  a 
clean  piece  of  straight  tube,  the  resulting  bent, 
or  bulbed,  or  otherwise  complex  one  will  turn 
out  clean  to  his  hand,  thus  saving  him  much 
future  trouble  ;  indeed,  it  may  be  laid  down  as 
a  general  nile,  that,  if  glass  in  a  dirty  condition 
be  bent  or  blown  into  any  new  form  of  appa¬ 
ratus,  the  dirt  will  be  so  burned  in,  or  will 
otherwise  so  affect  the  glass,  that  the  apparatus 
becomes  valueless;  not  merely  because  a  consi¬ 
derable  amount  of  opacity  is  the  result,  but  be¬ 
cause  it  will  have  acquired  a  fragility  most 
inimical  to  the  changes  of  temperature  attendant 
on  the  majority  of  chemical  operations.  Glass 
tubing  is  now  exceedingly  cheap,  and  the  various 
purposes  to  which  it  is  applied  almost  preclude 
any  definite  directions  on  our  part  as  to  the  best 
kinds  for  a  young  chemist  to  have ;  that  is  to 
say,  in  regard  to  exact  diameter.  As  our  present 
directions,  however,  are  not  intended  to  refer  to 
any  specific  course  of  chemical  experiments,  but 
are  to  aid  the  general  practice  of  young  chemical 
aspirants,  we  would  advise  him  to  obtain  a 
pound  of  soft  English  flint  glass  tubes,  varying 
in  size  from  the  external  diameter  of  a  goose 
quill  or  smaller  to  those  of  half  an  inch. 

In  choosing  them  it  should  be  seen  that  each 
piece  is  straight,  and  that  both  inside  and  out 
the  diameter  may  not  vary  for  each  piece.  Occa¬ 
sionally  tubes  run  taper,  and  these,  although 
preferable  for  some  few  purposes,  should  not  find 
their  way  into  the  general  laboratory  stock. 
The  learner  should  also  have  tubes  of  various 
thicknesses.  On  this  point  we  can  give  no  spe¬ 
cific  instructions;  but  in  following  us  through 
our  course  he  will  soon  find  which  kind  of  tube 
is  best  adapted  to  his  various  wants.  In  the 
laboratory  each  length  of  tube  should  be  tied 


over  with  a  little  piece  of  tissue  paper  to  keep 
out  the  dust,  and  put  away  in  a  convenient 
drawer.  The  best  kind  of  drawer  for  this  pur¬ 
pose  is  one  that  slides  lengthways  into  a  deep 
recess,  and  the  pull-out  end  of  which  consists  of 
a  drop-down  flap.  By  this  contrivance  the 
chemist  can  immediately  observe  by  the  end 
what  particular  length  of  tube  is  best  adapted 
to  any  required  purpose,  and  can  easily  pull  it 
out  although  at  the  very  bottom  of  the  drawer. 
Practice  alone  can  demonstrate  the  great  con¬ 
venience  of  being  able  to  accomplish  this  easy 
selection. 

When  the  tubes  first  come  from  the  glasshouse 
they  scarcely  contain  any  impurity  but  particles  of 
dust,  which  may  easily  be  wiped  away  by  passing 
through  them  a  soft  bit  of  silk  or  a  small  piece 
of  chamois  leather  attached  to  a  string  or  wire. 
As  to  the  exterior  part  of  lubes,  whatever  the 
nature  of  any  impurity  there  visible,  the  tubular 
form  is  most  convenient  for  perfect  cleansing  ; 
and,  beyond  the  general  principles  of  cleansing 
already  detailed,  we  have  nothing  more  to  say 
on  this  point. 

With  regard,  however,  to  manufactured  pieces 
of  tube,  when  dirty,  we  will  now  proceed  to 
make  a  few  remarks ;  dividing  them,  for  the  sake 
of  distinction,  into  those  which  are  closed  at 
one  end,  and  those  which  are  open.  The  latter, 
as  presenting  the  simpler  case  of  the  two,  shall 
first  receive  our  consideration.  After  test-glasses 
in  importance  (some  people  will  reverse  the 
sequence)  come  test-tubes ;  small  vessels  of 
glass,  varying  from  three  to  six  or  more  inches 
in  length,  and  from  one  sixth  to  one  inch  in  dia¬ 
meter.  Those  instruments  are  employed  as  re¬ 
presentatives  of  test-glasses,  and  over  which 
they  possess  the  advantage  of  readily  standing 
the  heat  of  a  spirit-lamp,  or  other  heating 
source.  They  enable  the  opera  tor  to  enlarge  the 
sphere  of  his  chemical  inquiries  by  the  applica¬ 
tion  of  heat  without  the  necessity  of  transfer¬ 
ring  the  liquid  operated  upon  to  a  second  vessel. 

It  is  not  our  object,  however,  at  present  to 
point  out  the  advantages  and  disadvantages  of 
test-glasses  and  test-tubes  one  over  the  other. 
All  we  have  now  to  state  is,  that  test-tubes  are 
used,  must  continue  to  be  used,  by  every  che¬ 
mist,  whatever  his  sphere  of  operations — and, 
perhaps,  more  by  the  amatenr  chemist  than  any 
other;  that  they  get  dirty  by  being  so  used,  and 
that  they  must  be  cleaned.  A  slight  consideration 
will  not  fail  to  show  that  their  cleaning  is  a 
matter  of  some  little  difficulty  beyond  that  of 
cleaning  a  test-glass.  Not  only  is  a  test-tube 
smaller  and  longer, — so  small  and  long  that  the 
finger  is  unable  to  apply  direct  friction, — but, 
being  in  general  composed  of  thin  glass,  at  least 
at  the  sealed  end,  they  must  be  manipulated 
with  great  delicacy,  or  they  break.  When  it  is  in¬ 
tended  to  clean  a  hatch  of  test-tubes,  the  nature  of 
the  prevailing  impurity  with  which  they  are 
soiled  should  be  well  determined.  They  should 
then  be  put  to  soak  in  such  a  menstruum  as  is 
known  to  be  most  efficacious  as  a  cleansing 
agent.  From  time  to  time  the  chemical  action 
of  the  menstruum  should  be  aided  by  the  me¬ 
chanical  friction  of  a  little  pledget  of  linen  or 
cotton  tied  to  the  end  of  a  slender  bit  of  wood, 
or  to  the  end  of  a  copper  wire,  taking  care  that 
the  end  of  the  wood,  and  more  especially  of  the 


wire,  should  be  so  well  guarded  or  enveloped  by 
the  rag  that  neither  of  the  ends  shall  come 
into  contact  with  the  thin  sealed  part  or  bottom 
of  the  tube;  which  would,  under  the  circum¬ 
stances,  be  most  infallibly  broken.  Whenever 
the  end  of  a  wire,  and  more  especially  of  iron,  is 
brought  into  contact  during  friction  with  the 
inside  of  a  glass  tube,  a  most  curious  effect  often 
results,  which  cannot  be  too  forcibly  impressed 
on  the  young  chemist’s  attention.  The  glass  lo 
treated  becomes  very  liable  to  fracture,  and, 
indeed,  very  often  breaks  spontaneously.  This 
is  due  to  a  certain  vibrative  disturbance  of  the 
molecular  constitution  of  glass  which  diminishes 
the  force  of  cohesion.  Iron  wire  is  much  more 
mischievous  in  this  respect  than  copper  wire, 
being  harder:  therefore,  it  should  never  be 
used  for  any  purpose  involving  its  contact 
during  friction  with  glass. 

Having,  by  the  united  agencies  of  the  chemical 
menstruum  and  the  mechanical  friction,  dislodged 
such  impurities  as  might  have  been  attached 
to  the  inside  of  each  tube,  the  tubes  should 
now  be  well  rinsed  out  in  several  consecu¬ 
tive  waters  (the  last  being  by  preference  dis¬ 
tilled  or  rain  water) ;  and  placed  mouth  down¬ 
wards  before  a  fire  or  stove  to  drain.  Being 
drained,  they  are  to  be  wiped  dry  by  pieces  of 
rag  tied  to  the  end  of  a  stick,  or  the  water  may  be 
absorbed  by  pledgets  of  filtering  paper.  The  tubes 
may  now  be  polished  by  little  pieces  of  chamois 
leather,  and  they  are  fit  for  use.  If  cleaned  and 
not  used  directly,  but  put  away,  they  will  be 
certain,  after  the  space  of  a  few  hours,  to  have 
become  speckled  with  dust ;  hence  they  must  not 
be  employed  without  the  preliminary  of  wiping 
out. 

The  cleaning  of  more  complex  forms  of  close 
glass  apparatus  will  constitute  the  subject  of  the 
next  article  in  our  series. 


WHOLESALE  SUFFOCATION  ON  BOARD 
AN  IRISH  STEAMER. 

Neveu  has  it  been  our  lot  to  contemplate  so 
lamentable  a  result  of  imperfect  acquaintance 
with  hygienic  principles  as  that  horrible  in¬ 
stance  of  wholesale  suffocation  on  shipboard 
which  most  of  our  readers  will  have  seen  re¬ 
corded  in  the  daily  journals  of  this  week. 

Since  the  revolting  event  at  Calcutta,  an  event 
now  of  historic  fame,  the  world  has  not  seen 
an  instance  of  wholesale  smothering  at  all  com¬ 
parable  with  the  one  before  us.  It  would  be 
evidently  improper,  in  the  present  undigested 
state  of  the  evidence  which  has  come  to  hand 
relative  to  this  melancholy  subject,  for  us  to 
offer  any  comments  which  might  seem  to  in¬ 
culpate  those  who  are  held  responsible  for  the 
act  before  the  law;  but  we  consider  it  a  fitting 
occasion  to  animadvert  on  the  general  inade¬ 
quacy  of  accommodation  for  deck  passengers 
in  most  of  the  Irish  steamers.  The  overcrowd¬ 
ing  of  the  Thames  river  steamers  is  an  im¬ 
propriety  which,  having  come  under  the  imme¬ 
diate  notice  of  our  City  authorities,  has  often 
been  a  subject  of  comment  in  our  journals.  The 
subject,  although  amply  worthy  of  animadver¬ 
sion  in  itself,  is  of  much  less  painful  in¬ 
terest  than  that  presented  by  the  crowded 
decks  of  an  Irish  steamer.  On  account  of 
the  peculiar  relations  between  the  population 
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of  the  two  islands,  an  anaazingly  large  num¬ 
ber  of  the  poorest  order  are  continually  tossed 
about  as  deck  passengers  on  the  boisterous 
Irish  Sea.  The  largest  crowds  of  these  un¬ 
fortunates  are  to  be  seen  on  board  the  vessels 
plying  from  the  ports  of  Liverpool  and  Bristol ; 
and,  even  during  the  comparatively  short  passage 
between  these  starting  points  and  the  Irish  coast, 
few  can  be  aware  of  the  extent  of  suffering  to 
which  the  poor  deck  passengers  are  exposed. 
Between  London  and  Cork  (an  average  passage 
of  four  days)  these  privations  and  sntlerings  are 
greatly  increased  even  in  the  finest  weather : 
exposure  for  many  nights  in  succession  to  the 
night  air,  the  dews,  the  showers  of  our  variable 
climate,  are  sufficient  to  affect  the  strongest  in 
constitution,  and  to  undermine  the  weak  ;  add  to 
this  starvation  and  rags, — the  lot  of  these  poor 
people,  and  their  cup  of  misery  is  well-nigh  full. 
But  what  pen  shall  describe  the  exaggerated 
misery,  the  accumulated  despair,  of  those 
miserable  creatures  during  the  prevalence  of  a 
storm  ? 

The  slightest  approach  to  hard  weather  is 
sufficient  to  deluge  the  decks  with  water.  Old 
men  and  women  benumbed  with  cold — half- 
starved  mothers  with  children  at  the  breast — the 
crippled,  the  diseased,  the  weak — all  deluged 
with  the  brine  !  That  slate  of  weather  denomi¬ 
nated  by  nautical  people  as  “half^gale”  necessi¬ 
tates  the  retirement  of  the  prostrate,  half-drowned 
crowd  below.  But  where  ?  In  the  fore  cabin,  where 
there  is  one  (the  Cork  and  London  steamers  have 
none),  or  the  hold.  Here,  in  impure  atmosphere, 
all  egress  denied,  whilst  ingress  of  air  is  but 
partially  allowed,  the  sufferers  wait  the  result. 
Surely  this  state  of  things  should  be  remedied* 
If  steamers  be  permitted  to  take  on  board  such 
crowds  of  human  beings,  provision  should  be 
made  for  their  safety,  if  not  for  their  comfort; 
and  a  practical  provision  could  be  provided 
without  difficulty,  in  the  shape  of  a  permanently- 
fixed  ventilator,  or  short  chimney  of  iron,  pro¬ 
ceeding  from  the  hold  or  fore  cabin,  and 
projecting  a  little  way  above  deck.  Then  a  free 
ingress  of  fresh  air  would  he  effected  without 
the  fear  of  an  influx  of  water,  and  thus  such 
horrors  as  the  suffocation  of  a  whole  crowd  by 
the  battening  down  of  hatches  would  be  avoided. 


MORTALITY  IN  THE  METROPOLIS. 


The  Registrar- General’s  return  of  the  births 
and  deaths  in  London  during  the  week  ending 
on  Saturday,  December  2,  gives  the  number  of 
deaths  as  1,167,  being  13  above  the  weekly 
average  of  the  five  autumns  ending  in  1847  ;  of 
these  372  are  from  zymotic  diseases,  being  2 
above  the  average ;  dropsy,  cancer,  and  other 
diseases  of  uncertain  or  variable  seat,  50,  being 
2  below  the  average;  tubercular  diseases  175, 
being  9  below  the  average  ;  diseases  of  the 
brain,  spinal  marrow,  nerves,  and  senses,  126, 
being  1  below  the  average  ;  diseases  of  the  heart 
and  bloodvessels  38,  being  the  exact  average ; 
diseases  of  the  lungs  and  other  organs  of  respira¬ 
tion  193, being  29  below  the  average;  diseases  of 
the  stomach,  liver,  and  other  organs  of  diges¬ 
tion,  9,  being  43  below  the  average  ;  diseases  of 
the  kidneys  12,  being  the  exact  average;  child¬ 
birth,  diseases  of  the  uterus,  &c.,  1,  being  4 
below  the  average  ;  rheumatism,  diseases  of  the 
bones,  joints,  &c.,  10,  being  2  above  the  average ; 
diseases  of  the  skin,  cellular  tissue,  &c.,  1,  being 

1  below  the  average ;  malformations  6,  being 

2  above  the  average ;  premature  birth  13,  being 


10  below  the  average ;  atrophy  27,  being  8  above 
the  average ;  old  age  38,  being  the  exact  average  ; 
sudden  deaths  15,  being  3  above  the  average ; 
violence,  privation,  cold,  and  intemperance,  35, 
being  3  above  the  average.  In  detail  the  return 
shows  the  following  results  :  —  Smallpox  21, 
being  2  above  the  average  ;  measles  16,  being  28 
below  the  average  ;  scarlatina  127,  being  80 
above  the  average  ;  whooping  cough,  47,  being 
13  above  the  average;  croup  6,  being  2  below 
the  average  ;  thrush  2,  being  3  below  the  ave¬ 
rage  ;  diarrhoea  24,  being  3  above  the  average ; 
dysentery  3,  being  2  below  the  average  ;  cholera 
20,  being  19  above  the  average ;  influenza  3, 
being  17  below  the  average  ;  purpura  and 
scurvy  1,  being  the  exact  average  ;  ague  2,  being 
1  above  the  average  ;  remittent  fever  4,  being  3 
above  the  average  ;  infantile  fever  1,  being  the 
exact  average;  typhus  67,  being  17  above  the 
average  ;  metria  or  puerperal  fever  14,  average 
not  known;  rheumatic  fever  1,  average  not 
known  ;  erysipelas  11,  being  2  above  the  average  ; 
syphilis  2,  being  the  exact  average  ;  noma  or 
canker  none,  the  average  being  3  ;  hydrophobia 
none,  no  average  ;  hemorrhage  2,  being  2  below 
the  average;  dropsy  19,  being  6  below  the  ave¬ 
rage  ;  abscess  3,  being  1  below  the  average  ; 
ulcer  1,  being  the  exact  average;  fistula  none, 
no  average ;  mortification  2,  being  2  below  the 
average  ;  cancer  21,  being  6  above  the  average  ; 
gout  2,  being  1  over  the  average  ;  scrofula  10, 
being  5  above  the  average  ;  tabes  mesenterica  12, 
being  1  above  the  average  ;  phthisis  or  consump¬ 
tion  123,  being  11  below  the  average;  hydroce¬ 
phalus  30,  being  2  below  the  average;  cephalitis 
13  ;  being  1  below  the  average  ;  apoplexy  24, 
being  the  exact  average;  paralysis  26,  being  6 
above  the  average  ;  delirium  tremens  4,  being  1 
above  the  average ;  chorea  none,  the  average 
being  1  ;  epilepsy  4,  being  1  above  the  average  ; 
tetanus  none,  the  average  being  4  ;  insanity  2, 
being  the  exact  average  ;  convulsions  40,  being 
9  below  the  average ;  disease  of  the  brain  13, 
being  2  above  the  average  ;  pericarditis  3, 
being  1  above  the  average  ;  aneurism  2,  being 
1  above  the  average ;  disease  of  the  heart  33, 
being  2  below  the  average  ;  laryngitis  3,  being 
the  exact  average ;  bronchitis  80,  being  16 
above  the  average  ;  pleurisy  6,  being  3  above 
the  average  ;  asthma  14,  being  12  below  the 
average  ;  diseases  of  the  lungs,  &c.,  5,  being  10 
below  the  average  ;  teething  7,  being  6  below  the 
average;  quinsey  1,  being  1  below  the  average; 
gastritis  2,  being  12  below  the  average;  enteritis 
7,  being  7  below  the  average  ;  peritonitis  3,  being 
1  below  the  average;  ascites  1,  being  1  below 
the  average;  ulceration  of  the  intestines,  &c.,  2 
being  the  exact  average-,  hernia  2,  being  1  below 
the  average  ;  ileus  2,  being  1  below  the  average  ; 
intersusception  none,  1  being  the  average ;  stric¬ 
ture  of  the  intestinal  canal  none,  the  average 
being  1 ;  disease  of  the  stomach,  &c.,  6,  being 
the  exact  average ;  disease  of  the  pancreas  none, 
1  being  the  average ;  hepatitis  4,  being  1  above 
the  average ;  jaundice  1,  being  1  below  the 
average ;  disease  of  the  liver  14,  being  3  above 
the  average ;  disease  of  the  spleen  none,  2  being 
the  average  ;  nephritis  none,  1  being  the  average ; 
nephria  1,  no  average;  ischuria  none,  2  being 
the  average ;  diabetes  none,  1  being  the  average  ; 
stone  none,  1  being  the  average  ;  cystitis  1,  being 

3  below  the  average ;  stricture  of  the  urethra 
none,  1  being  the  average  ;  disease  of  the  kidney's 
10,  being  3  above  the  average ;  paramenia  none, 

4  being  the  average ;  ovarian  dropsy  1,  being  the 
exact  average  ;  childbirth  (see  metria) ;  diseases 
of  the  uterus  2,  being  1  above  the  average ; 
arthritis  2,  being  the  exact  average ;  rheumatism 
6,  being  2  above  the  average ;  carbuncle  none, 
the  average  being  2 ;  phlegmon  none,  the  ave¬ 
rage  being  3  ;  diseases  of  the  skin,  &c.,  1,  being 
the  exact  average;  intemperance  1,  being  the 
exact  average  ;  want  of  breastmilk  4,  being  3 
above  the  average ;  neglect  and  cold  none ; 
poison,  burns,  scalds,  hanging,  drowning,  frac¬ 
tures,  contusions,  wounds,  and  other  violence, 
30,  being  the  exact  average ;  causes  not  speci¬ 
fied,  5, 

The  total  of  the  deaths  occasioned  by  cholera 


since  the  23d  of  September  last  is  as  follows : — 
In  the  west,  21;  north,  16;  central,  16;  east, 
71 ;  south,  244  ;  being  in  the  whole  368.  In  the 
last  two  weeks  the  greater  number  of  deaths 
from  cholera  has  been  in  the  east  district. 

Fatal  cases  of  cholera  registered  in  the  week 
ending  Saturday,  December  2.  Four  are  cases  in 
which  inquests  were  held ;  the  remainder  are  all 
certified  by  medical  attendants  : — 

Hackney  ;  Hackney,  South. — At  London- 
lane,  in  South  Hackney,  in  a  private  lunatic 
asylum,  spinster,  40,  “  malignant  cholera  (2 
days).”  Hackney,  West. —  Girl,  3,  “cholera 
(16  hours).” 

St.  Luke,  City-road.  —  At  Richard’s-place, 
Old-street,  son  of  a  labourer,  2,  “cholera  (3 
days).”  In  same  house,  wife  of  a  labourer,  34, 
“cholera  (12  hours).”  [The  medical  attendant 
of  the  above  cases  states,  “  that  the  mother  had 
been  delivered  of  a  child  (about  three  weeks 
before)  which  died  of  cholera  after  two  or  three 
days’  illness.  She  was  in  close  attendance  on 
her  child  night  and  day,  and  the  disease,  with 
e.xtreme  collapse,  was  the  result.  The  house  is 
confined,  without  any  yard  or  outlet,  and  one  or 
two  persons  have  been  removed  from  the  next 
house  into  the  workhouse.”] 

West  London  (North). — In  St.  Bartholo*- 
mew’s  Hospital,  M.  4,  “  cholera.” 

Shokeditch  (Hoxton  New-town). — In  St. 
Luke’s  Workhouse, M.  22,  “  cholera  (20  hours).” 
In  the  same  workhouse,  F.  40,  “  spasmodic  cho¬ 
lera  (27  hours).” 

SiiouEDiTcn  ;  Haggerstone,  East.  —  F.  31, 
“Asiatic  cholera  (6  days),  puerperal  fever  (3 
days)  ”  F.  2,  child  of  the  former,  “  cholera  (10| 
hours).” 

Mr.  Burchell,  the  medical  attendant,  states 
that  “  the  woman  was  seized  with  Asiatic  cho¬ 
lera  on  the  evening  of  the  21st  of  November, 
from  which,  on  the  23d,  she  was  slightly  re¬ 
covering,  inasmuch  as  the  cramp,  &c.,  had  sub¬ 
sided  in  a  great  measure,  and  warmth  in  the 
extremities  was  gradually  becoming  restored. 
She  was  taken  in  labour  during  the  day,  and  was 
delivered  of  a  dead  child  at  three  o’clock  a.m. 
on  the  24th ;  after  which  she  sank  into  a  state 
of  puerperal  fever  of  a  typhoid  character,  and 
died  at  half-past  six  o’clcck  a.m.  on  the  27th, 
after  an  ilness  altogether  of  six  days’  dura¬ 
tion.” 

Mr.  Ditchman,  the  registrar,  adds,  “  that  he 
visited  the  spot  and  found  the  house  so  situated 
that  about  ten  or  twelve  feet  was  the  only  space 
between  the  backs  of  the  houses  in  Ann’s-place 
and  Goldsmith’s- row.  A  privy,  serving  two 
houses,  stands  on  the  edge  of  an  open  sewer 
three  or  four  feet  wide  (out  of  the  above  space  of 
ten  or  twelve  feet),  which  sewer  extends  from 
Talavera-place,  Margaret-street,  to  Chapman’s- 
gardens,  a  distance  of  300  or  400  y'ards,  in  part 
covered  with  old  boards,  but  for  the  most  part 
open  and  the  receptacle  of  all  kinds  of  refuse. 
The  parochial  authorities  have  no  control  what¬ 
ever,  as  it  bei  ngs  to  the  commissioners  of 
sewers,  to  whom  repeated  letters  of  complaint 
have  been  written  by  the  clerk  of  the  Four-rate 
Board,  who  has  received  no  reply.” 

Whitechapel,  the  Artillery. — M.5,  “  epidemic 
cholera  (6  days)  ;  consecutive  fever,  and  con¬ 
gestion  of  the  brain  (5  days).”  F.  13,  “epi¬ 
demic  cholera  (4  days).”  In  addition  to  the 
above  two  cases,  another  death  (not  yet  regis¬ 
tered)  took  place  on  the  25th  in  the  same  house. 
A  verdict  was  returned  “  Sudden  death  from 
Asiatic  cholera  (5  hours).”  It  was  the  case  of  a 
boy,  2  years  and  8  months  old.  Mr.  Mason,  the 
registrar,  adds,  that  “  the  neighbourhood  is 
crowded  and  dirty,  but  the  court  is  not  more 
confined  than  many  streets  in  Spitalfields.” 
Whitechapel,  North. — M.  50,  in  Boar’s  Head- 
yard,  Petticoat-lane,  “  cholera  Asiatica  (30 
hours).”  Mr.  Chapman,  the  registrar,  states 
that  “the  houses  are  occupied  principally  by 
the  lower  order  of  Irish  ;  that  they  are  not  well 
drained,  but  water  is  good  and  plentiful.” 
Goodman’s-fields.— At  21,  White  Bear-court, 
Lambeth-street,  F.  68,  “Asiatic  cholera  (18 
hours). 
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St.  George-in-the-East  ;  St.  John. — At  7, 
Anchor  and  Hope-alley,  wife  of  a  mariner,  50, 
“natural  death— Asiatic  cholera  (20  hours)’’ — 
inquest.  In  the  same  house,  wife  of  a  mariner, 
29,  “natural  death — Asiatic  cholera  (20  hours)” 
— inquest. 

Stepney;  Mile-end  Old-town,  Lower. — F. 
29,  “  English  cholera,  typhus,  brain  fever.” 

Poplar;  Sub-district  Poplar. — M.  6,  “natural 
death,  sudden,  from  cholera  (17  hours),” — in¬ 
quest. 

Bermonbsey  ;  St.  James. — M.  36,  “  Asiatic 
cholera  (11  hours).” 

Lambeth;  Brixton. — F.  40,  prisoner  in  the 
House  of  Correction,  “  natural  death,  Asiatic 
cholera  (38  hours),” — inquest. 

Greenwich  ;  Greenwich,  West. — In  Dread¬ 
nought  Hospital,  M.  54,  “cholera  (p.m).” 


THE  CHOLERA. 


Registration 

Districts. 

Total  Cases  of  Cholera 
in  each  District  from 
Sept.  28  to  Dec.  4, 1848, 
both  inclusive. 

Fresh  Cases  of 
Cholera  reported 
on  Dec.  5,  1848. 

Attacks. 

Deaths. 

Recoveries. 

Result  not 
stated.  I 

Attacks. 

Deaths. 

Recoveries. 

Result  not 

1  stated.  1 

Kensington,  in- 

cludingChelsea 

25 

15 

1 

9 

2 

1 

St.  George,Han- 

over-square 

1 

,  . 

. 

1 

Westminster  .. 

16 

5 

10 

1 

Marylebone . 

.8 

3 

Islington . 

1 

1 

Hackney . 

8 

7 

.  . 

1 

St.  Giles  . 

2 

* 

2 

St.  Luke . 

2 

2 

East  Lond.West 

Loud . 

5 

3 

2 

Shoreditch  .... 

2 

2 

, , 

,  , 

1 

1 

Bethnal-green.. 

8 

7 

. . 

1 

Whitechapel  .. 

18 

8 

, « 

10 

St.  George -in- 

the.  East . 

5 

4 

1 

Stepney  . 

17 

8 

3 

6 

Poplar . 

9 

4 

*  . 

5 

3 

1 

St.  Saviour’s,  St. 

12 

7 

2 

3 

Bermondsey  .. 

53 

30 

17 

6 

St.  George, 

Southwark. .. . 

31 

21 

3 

7 

Newington  .... 

9 

8 

,  . 

1 

Lambeth . 

52 

30 

5 

20 

Camberwell. . . . 

66 

28 

33 

5 

1 

1 

Rotherhithe  .. 

6 

6 

Greenwich  and 

Woolwich  .... 

66 

24 

16 

26 

W^andsworth  .. 

11 

4 

1 

6 

The  Pool,  River 

Thames . 

8 

6 

0 

438 

231 

95 

112 

7 

4 

The  Provinces  . 

1.58 

86 

10 

62 

1 

Scotland . 

1064 

465 

196 

403 

25 

11 

Totals  .... 

1660 

782 

301 

577 

33 

15  1  1 

BIRMINGHAM  PHARMACEUTICAL 
INSTITUTION. 


THE  committee’s  ADDRESS. 

The  committee  have  now  placed  before  you  a 
summary  of  the  proceedings  of  the  past  year,  and 
in  conclusion  they  wish  to  offer  a  few  observations 
on  the  objects  of  the  Pharmaceutical  Institution, 
and  its  claims  to  support. 

This  institution  is  a  voluntary  association  ot 
chemists  and  druggists,  with  a  view  to  benefit 
their  common  interests,  and  more  especially  to 
increase  the  facilities  for  acquiring  knowledge ; 
and  when  the  position  of  the  pharmaceutist,  and 
the  qualification  he  requires  in  consequence  of 
the  heavy  responsibility  which  devolves  uponhim, 
areconsidered,  every  one  must  perceive  how  much 
such  an  institution  is  needed. 

Chemists  and  druggists  have  always,  as  a 
body,  been  regarded  as  occupying  a  position  in 
society  next  in  order  to  the  learned  professions, 
and,  indeed,  such  an  acquaintance  with  science 
and  the  usual  subjects  of  a  professional  educa¬ 
tion  is  necessary  for  the  competent  discharge  of 
their  duties  as  would  fully  entitle  them  to  that 
rank.  All  our  members  must  be  aware,  however, 


that  the  position  we  have  to  preserve  is  not  a 
stationary  one — we  see,  from  the  rapid  advance 
of  all  classes  in  intelligence,  that  to  maintain  our 
rank  we  must  be  continually  progressing — the 
professional  knowledge  of  our  predecessors  has 
become  the  common  knowledge  of  our  con¬ 
temporaries  ;  and  it  ■will  be  the  duty  of  the 
coming  generation  of  pharmaceutists  to  apply 
the  multitudinous  discoveries  which  science  has 
already  made  and  is  still  making  to  the  further 
improvement  of  their  art.  Such  are  the  in¬ 
creasing  demands  upon  our  skill ;  and  are  we  to 
neglect  and  despise  the  obvious  means  by  which 
they  may  be  satisfied  ?  Would  it  not  be  more 
pleasing,  as  well  as  more  profitable,  to  do  that 
Avhich  is  required  of  us  ?  The  business  we  make 
choice  of  we  are  morally  under  an  engagement 
to  conduct  with  our  best  ability,  and  we  may 
feel  assured  that  we  shall  not  be  allowed  to 
neglect  this  obligation  with  impunity. 

It  will,  perhaps,  be  permitted  us  to  remind 
you  of  some  of  the  principal  advantages  of  so¬ 
cieties.  In  the  first  place,  the  property,  and  to  a 
certain  extent  the  intelligence,  of  the  whole  are 
at  the  service  of  every  member.  It  will  afford 
an  illustration  of  the  manner  in  which  each  may 
derive  benefit  if  we  suppose  the  case  of  some 
person  in  search  of  information  upon  any  par¬ 
ticular  subject.  How  is  he  to  obtain  it  ?  If  he 
has  no  one  to  direct  him  in  the  inquiry,  he  may- 
search  through  volume  after  volume,  and  spend 
weeks,  or  even  months,  in  fruitless  labour ; 
whereas,  by  simply  propounding  the  question  to 
a  society,  the  information  might  be  obtained  im¬ 
mediately.  Every  one  who  has  been  accustomed 
to  study  by  himself  must,  at  times,  have  felt  the 
want  of  assistance,  which  would  have  saved 
much  valuable  time,  and  have  conducted  him 
with  ease  through  difficulties  that  have  nearly 
determined  him  to  throw  up  his  task  in  despair. 
Another  use  of  societies  is  the  stimulus  given  to 
thought  by  the  associating  and  conversing  to¬ 
gether  of  a  number  of  persons.  It  has  been  ob¬ 
served  by  those  who  have  studied  the  operations 
of  the  mind,  that  by  expressing  our  thoughts  we 
give  them  permanence  and  fix  them  in  the  me¬ 
mory,  and  when  several  persons  are  brought  to 
think  upon  the  same  subject  there  is  less  lia¬ 
bility  to  en-or,  for,  if  a  few  are  led  away  by  any 
prejudice,  others  who  are  not  so  biassed  will  be 
able  to  correct  them. 

These  arguments  will  be  sufficient  to  adduce 
for  the  present,  and  your  committee  will  only 
add,  that  they  believe  this  institution  well  cal¬ 
culated  to  answer  your  requirements,  and  that  it 
will  affoid  them  the  greatest  pleasure  to  see  it 
arrive  at  such  perfection  as  to  be  both  valuable 
to  chemists  and  druggists,  and  an  honour  to  the 
town  in  which  it  is  situated. 


BLOWPIPE  REAGENTS. 


The  three  principal  reagents,  indispensable  in 
examination  with  the  blowpipe,  are  ; — 

Carbonate  of  soda ; 

Biborate  of  soda,  or  borax  ; 

Phosphate  of  soda  and  ammonia,  or  micro- 
cosmic  salt. 

These  tests  are  to  be  provided  in  a  state  of 
purity ;  I  shall,  therefore,  describe  each  sepa¬ 
rately. 

1.  Carbonate  of  Soda, — When  a  current  of  car¬ 
bonic  acid  gas  is  passed  through  a  saturated 
solution  of  the  apothecaries’  soda  in  water,  bi¬ 
carbonate  of  soda  is  precipitated  in  crystalline 
grains,  which  must  be  well  washed  with  cold 
water,  and  dried.  In  this  state  it  may  be  em¬ 
ployed  for  qualitative  analyses ;  but,  when  re¬ 
quired  in  quantitative  analyses,  it  must  be 
calcined  in  a  flat  porcelain  matras,  to  liberate 
the  second  atom  of  carbonic  acid,  and  its  water 
of  crystallization. 

Winkler  obtains  the  bicarbonate  of  soda  free 
from  sulphate  of  soda  in  the  following  man¬ 
ner:— He  dissolves  4  ounces  of  crystallized 
carbonate  of  soda  m  8  ounces  of  distilled  water, 
and  adds  to  the  solution  ounce  of  carbonate 
of  ammopia ;  then  heats  the  mixture  to  133** 


Fahrenheit,  in  a  water-bath.  After  some  time  a 
large  quantity  of  bicarbonate  of  soda  precipi¬ 
tates,  which  is  separated  from  the  supernatant 
liquor  by  filtration. 

To  ascertain  whether  the  carbonate  of  soda 
contains  any  sulphate,  mix  two  parts  with  one  of 
pure  silica,  and  fuse  this  mass  upon  charcoal,  in 
the  reduction  flame  ;  if  the  smallest  quantity 
of  sulphate  of  soda  is  present  the  resulting  bead 
will  be  of  a  deep  yellow  or  red  colour,  owing 
to  the  formation  of  sulphuret  of  sodium. 

A  second  method  for  ascertaining  the  presence 
of  sulphate  of  soda  in  the  carbonate  is  to  heat  a 
small  quantity  of  carbonate  of  soda  upon  char¬ 
coal,  in  the  reduction  flame,  until  it  is  entirely 
absorbed.  Cut  out,  with  a  small  knife,  this  part 
of  the  charcoal,  and  digest  it  in  water ;  to  the 
solution  add  a  small  piece  of  bright  metallic 
silver ;  if  sulphuric  acid  had  been  present  the 
surface  of  the  silver  would  become  first  yellow, 
then  brown,  and  finally  black. 

The  carbonate  of  soda,  in  qualitative  examina¬ 
tions  with  the  blowpipe,  serves  to  determine — 
first,  whether  a  body  fuses  or  is  rendered  solu¬ 
ble  ;  second,  the  presence  of  silicic  acid  in  com¬ 
bination  ;  and  third,  to  reduce  metallic  oxides. 

In  quantitative  analyses  it  serves  as  the  means 
of  rendering  soluble  silicic  acid,  tungstic  acid, 
and  titanic  acid  in  combinations  ;  and,  also,  for 
quickening  the  reduction  of  different  metallic 
oxides.* 

2.  Biborate  of  Soda. — This  salt,  which  is  met 
with  in  commerce  in  large  masses,  must  be  re¬ 
crystallized,  to  free  it  from  foreign  matters.  If 
the  crystals  yielded  are  pure,  they  will  give  a 
transparent  glass  when  heated  upon  the  ring  of 
a  platinum  wire.  In  quantitative  analyses, 
owing  to  the  crystals  occupying  so  much  space 
when  heated,  on  account  of  their  intumescence, 
the  borax  must  be  employed  in  a  calcined  state. 
According  to  Berzelius  almost  all  substances 
dissolve  when  fused  with  borax,  and  form,  with 
its  ingredients,  acid  and  basic  combinations ;  for 
this  reason  it  is  such  a  valuable  Auxin  blowpipe 
experiments. t 

3.  Phosphate  of  Soda  and  Ammonia. — This  salt 
is  best  obtained  by  heating  together,  in  distilled 
water,  100  parts  of  crystallized  phosphate  of 
soda,  with  16  parts  of  sal-ammoniac.  Chloride 
of  sodium  separates ;  and  the  liquid,  "when  fil¬ 
tered  and  evaporated,  affords  the  salt  in  fine 
crystals.  When  this  salt  is  heated  upon  charcoal, 
or  platinum  ■wire,  it  loses  its  water  and  am¬ 
monia,  and  is  converted  into  metaphosphate  of 
soda,  which,  in  consequence  of  its  excess  of 
acid,  has  the  power  of  fusing  almost  every  che¬ 
mical  compound. 

This  salt,  in  the  liquid  state,  detects  magnesia 
and  the  protoxide  of  manganese. 

GENERAL  RULES  BY  WHICH  THE  INGREDIENTS 

OF  MINERALS,  &C.,  MAY,  FOR  THE  MOST  PART, 

BE  DETECTED  WHEN  HEATED  ALONE  OR  WITH 

REAGENTS  IN  THE  BLOWPIPE  FLAME. 

It  is  always  advisable,  before  commencing  aiv 
analysis,  to  spread  a  sheet  of  clean  white  paper 
upon  the  table,  in  the  middle  of  which  the- 
blowpipe-lamp  is  placed ;  by  this  precaution, 
any  substance  falling  from  the  charcoal  or  wire’ 
can  be  reobtained,  and  the  investigation  con¬ 
tinued.  If  it  is  of  any  consequence  that  the- 
table  be  preserved  from  the  hot  falling  assays,, 
three  or  four  sheets  must  be  employed.  The 
pr.sence  of  foreign  matter  upon  the  paper  must 
be  particularly  guarded  against,  otherwise,  on  a 
bead  falling  and  coming  in  contact  with  it, 
false  result  would  necessarily  follow.  Clean 
paper  should  be  employed  for  each  analysis. 

With  respect  to  the  quantity  of  the  substanco 
which  should  be  employed,  when  seeking  its  be¬ 
haviour  alone  with  the  reagents  before  the  blow¬ 
pipe,  it  is  always  advisable  that  too  much  be  not 

•  [The  best  method  of  preparing  a  large  (juantity  of  bi¬ 
carbonate  of  soda  is  to  pass  a  stream  of  carbonic  acid  gas- 
over  an  atomic  mixture  of  crystals  of  soda  and  the  dry  car¬ 
bonate.  Great  heat  is  erolved  during  the  process,  orving  to- 
the  rapidity  with  which  the  gas  is  evolved  ]— Trans. 

■t  [Graham  remarks  that  the  anhydrous  sallis  very  fusib’®' 
by  heat,  and  forms  a  glass.  This  glass  possesses  the  pro* 
perty  of  dissolving  most  metallic  oxides,  the  smalleet  per* 
tious  of  which  colour  it.] — Trans, 
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taken.  If,  for  instance,  an  analyst  wishes  to 
examine  the  solubility  of  an  earth,  mineral,  &c., 
with  borax  or  microcosmic  salt,  on  the  platinum 
wire,  a  piece  about  the  size  of  a  mustard  seed  is 
taken.  In  cases  where  metallic  oxides  are  pre¬ 
sent,  and  the  colour  only  of  the  bead  or  glass  is 
sought,  considerably  more  is  used,  and  in  a  pul¬ 
verized  state  ;  but  if  it  is  the  reduction  of  a  metal 
by  means  of  soda  upon  charcoal  a  still  larger 
quantity  is  employed,  and  also  in  a  powdered 
state.  Experience,  however,  soon  teaches  the 
proportions  to  be  used  in  the  different  occurring 
cases.  If  too  much  substance  be  employed,  it 
inevitably  follows  that  uncertain  results  are  the 
consequence. 

In  examining  the  relation  of  a  substance  by 
itself,  or  with  fluxes  before  the  blowpipe,  the 
operator  proceeds  as  follows  : — 

(а)  A  part  of  the  substance  to  be  examined  is 
gradually  heated  to  redness,  in  a  small  glass 
retort,  over  the  spirit-lamp.  During  this  pro¬ 
cess  all  phenomena  must  be  observed, — if  de¬ 
crepitation  takes  place ;  if  water  or  any  other  vo¬ 
latile  body  be  eliminated,  and  its  odour.  The 
water  condensed  in  the  cooler  parts  of  the  re¬ 
tort  should  be  tested  by  litmus  or  brazil  wood 
paper,  to  ascertain  if  it  gives  an  acid  or  alkaline 
reaction, 

(б)  Another  portion  is  heated  gently  upon 
charcoal  before  the  blowpipe  flame :  the  odour 
will  indicate  volatilized  acids,  arsenic,  selenium, 
or  sulphur.  The  difference  of  smell  should  be 
noticed  when  the  sample  is  heated  in  the  oxi¬ 
dating  as  well  as  in  the  reducing  flame,  since  se¬ 
lenium  and  sulphur  are  best  detected  in  the 
former,  and  arsenic  in  the  latter.  It  should  be 
noticed  if  the  charcoal  has  become  coated  with 
a  sublimate,  and  if  near  or  at  a  distance  from  the 
assay  ;  of  what  colour  it  is,  and  if  it  remains  the 
same  when  cold  as  when  hot.  If  the  substance 
under  examination  be  an  earth,  it  must  be  heated 
strongly  for  some  time,  and  then  removed  from 
the  charcoal  to  litmus  paper,  and  moistened 
with  a  few  drops  of  distilled  water ;  if  an  al¬ 
kaline  reaction  occurs,  the  substance  contains  a 
carbonate  of  one  of  the  alkalis ;  for  these  occur 
in  nature,  witherite,  strontianite,  calcareous 
spar,  magnesite,  bitter-spar,  &c.,  and  become 
caustic  with  strong  heating,  and  exhibit  alkaline 
properties. 

(c)  If  the  substance  contains  volatile  metals, 
metallic  oxides,  sulphur,  &c.,  it  is  examined  in  a 
tube  which  is  open  at  both  ends.  The  sub¬ 
stance  is  placed  within  the  tube,  at  a  short  dis¬ 
tance  from  one  end,  which  is  then  heated  with 
the  spirit-lamp,  and  afterwards  with  the  blow¬ 
pipe  flame.  The  tube  is  field  in  an  inclined  po¬ 
sition.  The  more  perpendicular  the  position, 
the  stronger  the  current  of  air.  It  is  very  easy 
to  regulate  the  rapidity  of  the  draught  according 
to  the  rate  of  oxidation  that  may  be  required. 

In  this  treatment  many  substances  are  sub¬ 
limed,  which  were  not  when  heated  in  the  re¬ 
tort,  because  the  access  of  air  was  comparatively 
small.  The  oxygen  of  the  air  is  absorbed, 
forming  volatile  acids  or  metallic  oxides ;  some 
escape  as  gases,  and  may  easily  be  recognised  by 
their  smell, — sulphur,  for  instance,  exhaling 
sulphurous  acid.  Others  are  deposited  in  the 
upper  and  cooler  parts  of  the  tube,  at  greater  or 
less  distances  from  the  heated  body,  according  to 
their  degrees  of  volatility  ;  in  the  cases  of  arsenic 
and  antimony,  for  example,  the  former  is  given 
off  as  arsenious  acid,  and  the  latter  as  oxide  of 
antimony. 

(d)  In  examining  a  substance  with  regard  to 
its  fusibility,  a  part  is  placed  in  a  small  cavity, 
formed  in  a  piece  of  charcoal,  and  heated  for  a 
length  of  time  in  a  strong  oxidating  flame.  The 
more  easily -reduced  metals  and  metallic  oxides 
are  acted  upon  in  this  experiment. 

If  the  substance  be  an  earth  or  silicate,  small 
pieces  of  it  are  broken  off  with  a  hammer,  and  a 
piece  chosen  with  a  sharp  point  or  side.  This  is 
held  between  the  platinum  points  of  a  pair  of 
forceps,  and  a  strong  blowpipe  flame  allowed  to 
play  on  the  sharp  extremity  for  some  time.  It 
will  at  once  be  seen  if  the  substance  is  fusible  or 
not,  If  infusible,  the  sharp  point  or  edge  will 


remain  unaltered  ;  if  fusible,  it  becomes  rounded ; 
and  if  entirely  fusible,  it  will  melt  into  a  round 
bead.  These  appearances  should  be  examined 
through  a  strong  magnifying-glass.  When  a 
splinter  is  heated  in  the  inner  flame,  the  outer 
may  become  coloured.  For  instance,  if  the 
mineral  contains  potash  or  soda ;  with  potash, 
the  outer  flame  will  be  violet ;  with  soda,  yellow. 

If  lithia,  without  soda,  it  will  be  tinged  red. 
If  the  three  are  present  the  yellow  flame  predo¬ 
minates. 

Berzelius  treats  those  minerals  which  are 
found  to  be  very  infusible  in  the  following  man¬ 
ner.  The  substance  is  levigated  in  an  agate 
mortar  with  water.  The  menstruum,  with  the 
finely- divided  particles  floating  through  it,  is 
dropped  on  the  charcoal,  and  heated  by  the  oxi¬ 
dating  flame,  to  evaporate  the  water.  This  ope¬ 
ration  is  repeated  until  the  charcoal  becomes 
covered  with  a  coating  of  the  fine  particles, 
which  are  carefully  collected  and  held  in  the 
points  of  the  forceps,  and  then  subjected  to  a 
powerful  oxidating  flame.  For  the  most  part 
some  change  takes  place,  owing  to  the  extreme 
divisibility  of  the  mineral,  showing  that  the 
substance  is  not  altogether  infusible.  In  this 
case  the  microscope  will  be  in  great  requisition, 
in  order  to  discern  the  action  which  may  have 
been  produced. 

When  the  substance  occurs  in  a  granulated 
state  (such  as  sand),  one  of  the  grains  should  be 
placed  on  the  charcoal ;  but,  as  this  is  so  apt  to 
be  lost,  the  better  way  is  to  knead  the  substance 
with  water  into  a  paste,  which  is  then  placed  on 
the  charcoal,  dried  by  the  oxidating  flame,  and 
examined  as  to  its  fusibility.  This  manner 
should  always  be  resorted  to  when  treating  sub¬ 
stances  that  are  in  a  minute  state  of  division. 
— Plattner  on  the  Bloiopipe. 
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SELECT  RECIPES.  &c. 

Ambergris  Wash-balls. — Take  16  pounds  of 
the  best  Joppa  or  the  whitest  Alicant  soap, 
cleansed  well  from  dirt  and  lime.  Shave  or 
scrape  it  very  thin,  and  expose  it  to  the  air  for 
several  days.  Now  have  ready  mixed  2  pounds 
of  ambergris  powder,  1  pound  of  musk  and  civet 
powder,  h  pound  of  fine  starch-powder,  and  5 
pound  of  Florentine  iris-powder  :  all  of  which 
are  to  be  well  incorporated  with  the  soap.  Then 
take  20  grains  of  pure  musk,  20  grains  of  civet, 
and  30  or  40  grains  of  the  remains  of  musk  and 
ambergris  spirit.  Grind  all  these  to  a  very  fine 
powder,  with  loaf-sugar,  and  add  to  them,  whilst 
in  the  glass  mortar,  2  ounces  of  spirit  of  am¬ 
bergris,  1  ounce  of  spirit  of  musk,  20  drops  of 
oil  of  rhodium,  and  ^  ounce  of  apoplective 
balsam.  Mix  all  well  together,  and  put  the 
whole  into  a  quart  of  the  remains  of  honey- water. 
Shake  the  mixture  well,  and  put  it  into  the 
compound  of  soap  and  powders  above  mentioned, 
and  mix  the  whole  well.  This  mixture  must  be 
made  in  an  earthen  pan,  but  by  no  means  in  a 
wooden  vessel,  which  would  absorb  the  best  part 
of  the  perfumes.  The  incorporation  of  the  above 
grbstances  must  be  effected  by  beating  very 
finely ;  and,  if  it  is  found  to  be  too  stiff  for 
working,  rose  or  orange-flower  water  may  be 
added  at  discretion  ;  still  remembering  that  the 
wash-balls  are  to  be  made  up  as  stiff  as  possible. 
They  are  to  be  dried  in  the  shade,  and  are  not  to 
be  touched  or  meddled  with  for  a  month  at  least, 
to  prevent  bruising  or  putting  them  out  of  shape. 
When  quite  dry,  some  manufacturers  choose  to 
gild  these  wash- balls  on  their  impressions.  It  is 
impossible  to  make  any  sort  of  wash-ball  superior 
to  this. 

Inferior  Ambergris  Balls. — Take  the  same 
quantity  of  soap  as  above ;  but,  instead  of  4 
pounds  of  the  compound  perfumed  powder,  here 
use  6,  taking  care  to  proportion  the  several 
articles  accordingly.  In  this  case,  also,  it  is  to 
be  noticed  that  one  half  of  the  perfumes  pre¬ 
scribed  for  the  best  ambergris  balls  will  be  suffi¬ 
cient;  and,  likewise,  that  rose-water  may  be 
used  instead  of  honey-water.  In  eyery  other 


particular  the  previous  directions  are  to  be 
strictly  followed. 

Bologna  Wash-balls, — Take  20  pounds  of 
very  old  and  brown  Castile  soap  ;  shave  or  scrape 
it  very  thin,  and  place  it  in  the  air  to  dry ;  then  add 
to  it  3  pounds  of  the  second  remains  from  honey- 
water,  in  fine  powder,  |  pound  of  cassia-wood, 
1^  pound  of  labdanum,  both  finely  powdered. 
Mix  the  soap  and  powders  well  together,  and 
w'et  them  with  about  1|  pint  of  rose-water,  and 
1  pint  of  muddy  liquid  remains  of  honey- water. 
Now  beat  the  whole  well  two  or  three  times,  at 
intervals  of  a  few  days,  to  let  the  paste  become 
quite  mellow  ;  and  then  make  up  the  mass,  when 
stiff,  into  round  balls,  and  dry  them  in  the  shade 
as  above  directed.  The  colour  of  these  wash- 
balls  will  be  either  light  brown  or  nearly  black ; 
or  will  possess  the  different  shades  of  each, 
according  to  the  colour  of  the  ingredients  used. 

Best  Marbled  Balls. — Take  10  pounds  of 
the  best  Genoa  or  rather  of  oil  soap,  made  in 
England,  and  10  pounds  of  Joppa  soap  of  the 
whitest  sort.  Cut  the  whole  into  small  square 
and  triangular  pieces,  which  set  to  dry  for  two 
or  three  days ;  the  oil  soap,  particularly,  must 
be  thus  dried.  Then  shave,  or  scrape,  very 
finely,  5  pounds  of  oil  soap,  which  dry  for  about 
one  day  in  the  open  air,  and  then  mix  it  well  in 
the  shaving-box  with  5  pounds  of  powder,  and 
1^  ounce  of  the  best  and  finest  vermilion.  In 
mixing,  it  will  be  necessary  to  place  the  pieces 
of  soap,  and  the  coloured  powder,  in  layers  in 
the  box,  making  in  all  four  alternate  layers  of 
each,  beginning  with  coloured  powder,  and 
ending  with  the  square  and  triangular  pieces  of 
soap.  When  a  layer  of  each  has  been  placed  in 
the  box  or  trough,  1  pint  of  rose-water  is  to  be 
sprinkled  over  the  upper  one,  namely,  the  cut 
soap ;  for,  if  it  be  much  combined  with  the 
powder,  it  will  cause  it  to  become  lumpy  and 
hard,  and,  consequently,  spoil  the  wash-balls 
made  from  it.  The  same  quantity  of  rose-water 
is  likewise  to  be  used  for  moistening  each  of  the 
other  soap  layers,  that  is,  in  the  whole,  4  pints. 
Now  have  ready  1  pint  of  thin  starch,  which  has 
been  well  boiled  in  ^  pint  of  rain  water,  and  then 
mixed  with  ^  pint  of  rose-water,  and  distribute 
it  equally  among  the  whole  mass  ;  which  is  now 
to  be  well  mixed,  by  turning  it  over  repeatedly, 
and  then  to  be  pressed  down  close  and  even,  by 
the  hands.  If  a  piece  be  now  cut  out,  quite 
through  the  mass,  the  operator  will  perceive 
whether  the  marbling  and  colour  are  sufficiently 
good  ;  and  if  so,  he  may  proceed  immediately  to 
form  his  wash-balls.  When  these  wash -balls 
have  been  made  about  two  or  three  days,  it  will 
be  time  to  shave  off  their  rough  coats  ;  they  are 
then  to  be  left  for  two  or  three  months  in  the 
air,  during  the  summer ;  and,  when  quite  dry, 
are  to  be  properly  shaved  and  weighed  for  sale. 
The  shavings  which  come  off  these  balls  are  to 
be  kept  for  the  next  manufacture  of  wash-balls 
of  the  same  sort.  They  are  to  be  mixed  with  the 
red  soap-powder,  mentioned  above  ;  but,  in  such 
a  case,  there  is  no  occasion  to  put  so  much  ver¬ 
milion  as  before  ;  as,  thereby,  too  high  a  colour 
would  be  produced.  As  to  the  perfume  to  be 
used  for  these  wash-balls,  the  manufacturer  must 
vary  it  according  to  taste,  fancy,  or  the  price  he 
intends  to  sell  his  commodity  for  ;  remembering 
that  it  is  to  be  mixed  with  the  liquid  starch  pre¬ 
vious  to  incorporation  with  the  layers  of  soap 
and  powder. 

Inferior  Marbled  Balls. — Take  20  pounds 
of  the  best  curdy  tallow  soap,  shave  it  thin,  and 
mix  with  it  4  pounds  of  the  composition  for 
camphor  wash-balls.  Beat  the  whole,  without 
any  water,  to  a  fine  and  even- coloured  paste, 
which  will  be  very  white.  Now  make  this  up 
into  cakes  of  about  an  inch  thick,  and  set  them 
into  the  air  to  dry.  Cut  these  cakes,  when  hard, 
into  squares  and  triangles,  as  before,  in  the  case 
of  J oppa  or  oil  soap,  for  the  groundwork  of  the 
wash-balls  to  be  manufactured.  Now  take  4 
pounds  of  oil  soap,  2  pounds  of  the  coloured 
powder  used  for  the  best  marbled  balls,  and  2 
pounds  of  starch- grounds.  Shave  the  soap,  and 
proceed  in  every  other  respect  as  before.  These 
wash-balls  are  to  be  scented  with  some  cheap 
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perfume,  because  they  are  designed  to  be  sold 
for  about  half  the  price  of  the  best  sort ;  though, 
in  appearance,  they  are  so  beautiful,  and  in 
quality  so  excellent,  as  often  to  be  sold  for  as 
much  money  as  the  best. 

Figured  Wash-balls. — These  wash-balls, 
though  troublesome  to  make,  answer  very  well 
to  surprise  and  please :  they  also  may  be  made 
quite  as  good  as  any  other.  Take  17  pounds  of 
the  best  and  whitest  Genoa  soap,  shave  it  fine, 
and  mix  with  it  3  pounds  of  the  composition  for 
camphor  balls.  Beat  the  whole  into  a  fine  even 
paste,  with  rose-water.  Now  have  ready  four  or 
five  different  colours,  in  powder,  viz.,  a  dark  and 
a  pale  green,  two  reds,  two  blues,  a  yellow,  and 
a  brown.  Then  divide  the  paste  into  as  many 
parts  as  there  are  colours  at  hand ;  and  beat  and 
mix  each  very  intimately  with  its  separate  colour, 
so  that  the  several  masses  may  have  no  streaks, 
spots,  or  irregularities  of  hue,  but  may  be  entirely 
homogeneous  ;  in  doing  which  it  is  necessary  to 
be  very  clean  and  nice.  When  the  coloured 
masses  are  pretty  stiff,  roll  them  out  into  cakes 
on  a  marble  slab,  to  about  a  quarter  of  an  inch 
thickness ;  then,  with  tin  stamps,  cut  them  out 
into  the  shapes  of  birds,  beasts,  sun,  moon,  stars, 
&o.  &c. ;  always  observing  to  match  the  colour 
of  the  paste  to  the  form  of  the  stamp,  viz.,  the 
quadrupeds  to  be  generally  brown  ;  the  birds  to 
be  green,  or  otherwise,  as  may  be  proper ;  the 
sun,  golden  yellow  ;  and  the  moon  and  stars, 
very  pale  blue,  approaching  to  white.  The 
stamp  should  never  exceed  half  an  inch  in  size. 
When  each  cake  is  entirely  cut  out,  for  the  first 
time,  the  shapeless  cuttings,  or  pieces,  may  be 
again  worked  up  separately,  and  rolled  out  and 
cut  as  before,  and  so  on,  until  not  a  shred  re¬ 
mains  ;  or  the  cuttings  may  be  preserved  for  the 
groundwork  or  field  of  the  wash-balls.  When 
all  the  figures  have  been  properly  formed,  they 
are  to  be  dried  separately  in  the  air,  on  sheets 
of  paper,  according  to  their  colour ;  and  then  they 
are  to  be  properly  proportioned  to  the  intended 
groundwork  ;  for  example,  when  the  wash -ball 
is  to  be  formed  of  birds  and  beasts,  the  field  or 
groundwork  must  be  green ;  when  suns  are  to  be 
introduced,  the  field  is  to  be  of  a  very  pale  sky- 
blue  ;  and,  when  the  moon  and  stars  are  intended 
to  be  shown,  the  field  should  be  a  true  sky-blue, 
whilst  the  figures  themselves  are  of  a  very  pale 
blue  colour.  These  colours,  figures,  and  grounds, 
may  be  varied  without  end,  according  to  the 
Fancy  and  taste  of  the  operator.  The  perfumes, 
the  quantities  of  ingredients,  manner  of  making 
up,  and  weight  of  balls,  are  exactly  the  same  as 
for  the  best  marbled  wash-balls.  Although,  in 
the  making  of  these,  it  will  be  impossible  to  be 
regular,  some  of  the  figures  being  broken,  others 
whole,  and  all  huddled  together ;  yet,  when  the 
balls  are  old  and  properly  shaved  by  a  smooth 
brass  knife  (called  a  shaver),  they  will  plainly 
show  the  intended  design ;  and  even  their  irre¬ 
gularity  win  both  please  and  surprise,  in  the 
same  manner  that  people  wonder  at  the  exist¬ 
ence  of  flies  and  other  insects  in  pieces  of  amber. 

,  Camphor  Balls. — Take  48  pounds  of  the  best 
white  English  oil  soap,  or  ot  the  best  sort  of 
Genoa  soap  ;  shave  and  dry  it  very  clean.  Now 
mix  with  the  shavings  20  pounds  of  the  composi¬ 
tion  for  camphor  wash-balls,  rubbing  the  whole 
together.  When  properly  incorporated,  take 
li  pound  of  camphor,  and  grind  it  in  an  iron 
mortar  with  about  ^  pint  of  the  best  English 
Hungary  water;  put  in,  by  degrees,  ^  ounce 
of  oil  of  rosemary,  and  |  ounce  of  oil  of 
lavender.  When  the  camphor  has  been  thus 
reduced  to  a  flne  powder,  add  to  it  in  a  mortar 
4  pounds  or  6  pounds  of  the  composition  above 
mentioned,  and  also  the  soap  shavings.  Beat 
the  whole  well  together ;  and,  when  properly 
combined,  take  it  out  and  mix  it  with  the  re¬ 
maining  quantity  of  composition  and  soap 
shavings ;  then  beat  it  well  twice  over,  at  an 
interval  of  about  ten  or  twelve  hours.  The  in¬ 
corporated  powders  are  now  to  be  kept  in  a 
well-covered  earthen  pan,  to  be  made  up ;  when 
the  perfumer  is  to  proceed  in  every  respect  as  in 
the  manufacture  of  ambergris  wash-balls.  Very 
little  water  is  to  be  used  in  the  making  up  of 


these  wash-balls,  and  what  is  used  should  be 
entirely  rose-water.  In  the  making  up  the 
operator  must  be  very  quick,  and  he  must  not 
leave  off  until  the  rolling  is  completely  finished  ; 
because  the  campor  is  so  volatile  as  to  evaporate 
surprisingly,  even  in  the  open  air.  These 
camphor-balls  are  to  be  dried  well  in  the  air. 

Aromatic  Pastiles. — Take  a  5  pound  of 
storax,  1  pound  of  benzoin,  J  pound  of  labda- 
nura,  and  1  pound  of  best  sealing-wax.  Then 
add  to  some  thick  gum  arabic  mucilage  made 
with  rose-w’ater,  60  drops  of  spirit  of  musk, 
mix  the  whole,  mould  into  forms,  and  dry. 

ViNUM  Quinine  Di-Sulphatis. — Wine  of  Di- 
Sulphate  of  Quinine. — Take  SSj  ounces  of  good 
Madeira  or  any  good  wine,  12  grains  of 
disulphate  of  quinia.  Dose,  4  ounces  or  more. 
This  wine  may  be  made  extemporaneously  by 
adding  2  ounces  of  Tinct.  quin,  di-sulph.  to  a 
pint  of  wine. 

Lipsalve. — Put  8  ounces  of  good  olive  oil 
into  a  wide-mouthed  bottle,  and  2  ounces  of  the 
bloomy  part  of  alkanet-root ;  stop  the  bottle, 
and  set  it  in  the  heat  of  the  sun  till  it  be  of  a 
fine  crimson  colour  ;  strain  the  oil  clear  into  a 
pipkin  with  3  ounces  each  of  fine  white  wax, 
and  fresh  well-cleaned  mutton  or  lamb  suet  ; 
melt  the  whole  by  a  slow  fire,  and  when  taken  off 
add  40  drops  of  oil  of  rhodium  or  lavender,  and 
pour  it  into  small  pots. 

Black  Varnish. — Take  2  ounces  of  lamp¬ 
black,  4  ounces  of  yellow  resin,  8  ounces  of  gum 
sandarac,  and  4  pints  of  rectified  spirit ;  melt, 
mix,  and  make  a  varnish.  Or,  for  old  straw  or 
chip  hats :  Take  |  ounce  of  black  sealing- 
wax,  powder  it,  and  digest  in  2  ounces  of  recti¬ 
fied  spirit  in  a  sand-heat.  Lay  it  on  warm  with 
a  soft  brush  before  the  fire. 

Spruce-Beer  Powders. — Take  5  scruples  of 
white  sugar,  26  grains  of  sesqui-carbonate  of 
soda,  and  10  grains  of  essence  of  spruce,  for 
the  blue  paper ;  and  ^  drachm  of  tartaric  or, 
what  is  bester,  citric  acid,  for  the  white  paper. 
Dissolve  in  separate  glasses  of  water  ;  mix,  and 
drink  immediately.  Or,  it  may  be  made  as 
directed  for  ginger  beer  with  soda  and  sulphuric 
acid. 

"  Spruce  Beer. — Add  4  drachms  of  essence  of 
spruce  to  10  gallons  of  water,  6  pounds  of  sugar 
for  white,  and  treacle  for  brown,  spruce  ;  add 
also  yeast  in  the  same  way  as  for  ginger  beer, 
and  bottle  up. 

Hungary  Water. — When  genuine  this  is  a 
spirit  distilled  from  rosemary,  and  is  prepared  as 
follows  : — Take  30  gallons  of  spirit  of  wine,  put 
to  it  in  a  large  still  6  large  bunches  of  fine  fresh 
rosemary  leaves  and  flowers  in  full  blow,  and 
stripped  from  the  wood  and  twigs,  1  pound  of 
lavender  flowers,  and  4  ounces  of  the  best  oil  of 
rosemary  ;  digest  for  twenty-four  hours,  and 
distil,  drawing  off  25  gallons.  Keep  this  in  a 
close  copper  vessel  for  a  month. 

Fictitious  Sherry. — Sherry  may  be  imitated 
as  follows : — Boil  32  pounds  of  white  sugar 
and  10  pounds  of  sugar-candy  in  16  gallons 
of  water  ;  then  boil  half  a  bushel  of  pale  ground 
malt  in  6  gallons  of  water,  macerate,  strain, 
and  add  it  to  the  former  with  1  pound  of 
yeast.  Three  days  after  add  10  pounds  of 
stoned  raisins,  and  in  three  days  more  a  gallon  of 
brandy.  Let  it  stand  in  the  cask  for  four  months, 
when  it  must  be  drawn  into  another  cask,  and 
another  gallon  of  brandy  added.  After  three 
months  it  may  be  bottled. 


New  Description  of  Steam-Engine. — M. 
Beauregard,  a  Parisian  engineer,  has  constructed 
a  small  steam-engine  of  one-horse  power,  the 
boiler  of  which  is  so  small  that  it  can  be  con¬ 
veniently  carried  in  the  pocket,  and  the  vapour 
of  water  in  its  spheroidal  state  has  been  em¬ 
ployed  to  move  it.  This  condition  of  water  is 
produced  by  its  being  projected  upon  a  metal 
plate  at  a  dull  red  heat,  in  which  case  it  forms 
itself  into  a  sphere,  and  rolls  over  the  heated 
surface,  evaporating  more  slowly  than  when 
boiled  in  the  usual  manner.  In  the  experiments 
of  M.  Beauregard  the  boiler  is  placed  in  a  bath 
of  melted  lead,  and  water,  in  small  quantities  at 


a  time,  is  projected  upon  its  surface,  which  is 
sufficiently  heated  to  produce  the  spheroidal 
condition.  The  elasticity  force  of  the  vapour 
given  off  is  said  to  be  ftr  superior  to  that  of 
steam  in  its  ordinary  conditions. — Scottish  Bail¬ 
way  Gazette. 

Submarine  Communication  between  Eng¬ 
land  AND  Ireland. — The  more  speedy  trans¬ 
mission  of  intelligence  across  the  Irish  Channel, 
and  improved  means  of  communication  between 
the  sister  islands,  will  be  secured  by  the  deter¬ 
mination  of  the  Government  to  take  advantage 
of  the  facilities  afforded  by  the  submarine  electric 
telegraph.  The  Lords  Commissioners  of  the  Ad¬ 
miralty  have  given  permission  to  Mr.  Charles 
Blunt,  civil  engineer,  to  effect  a  communication 
by  laying  down  his  submarine  electric  telegraph 
between  Holyhead  and  Dublin.  The  telegraphic 
wires  will  be  connected  with  the  lines  of  railway 
radiating  from  the  Irish  metropolis  and  with  the 
Chester  and  Holyhead  Railway  in  this  place ; 
and  we  understand  that  convenient  positions  at 
both  the  termini  have  been  chosen  and  marked 
out  where  the  wires  will  terminate.  The  Ad¬ 
miralty  are  desirous  to  furnish  Mr.  Blunt  with 
the  necessary  aid,  and  for  this  purpose  have 
authorized  Captain  Fraser,  R.N.,  the  command¬ 
ing  officer  of  her  Majesty’s  naval  establishment 
at  Holyhead,  not  only  to  permit  the  former 
gentleman  immediately  to  commence  his  opera¬ 
tions,  but  also  to  afford  every  assistance  which 
he  may  require  in  the  performance  of  his  under¬ 
taking.  This  desirable  enterprise  will  form 
another  link  in  the  great  chain  of  communication 
between  the  two  countries.  By  its  means  space 
will  be  almost  annihilated,  and  in  a  few  minutes 
the  most  important  political  intelligence,  or  the 
minutest  detail  of  business,  will  be  conveyed 
between  the  capitals  of  England  and  Ireland. 
The  towns  of  Liverpool  and  Manchester  would 
also  be  benefited,  as  the  telegraphic  communi¬ 
cations  would  be  at  least  twelvehours  in  advance 
of  the  ordinary  mails. —  Globe, 

Botanical  Society. — The  12th  anniversary 
meeting  was  held  on  Wednesday  evening  at  the 
society's  rooms,  20,  Bedford-street,  Strand,  Mr. 
J.  E.  Gray,  F.R.S.,  president,  in  the  chair. 
From  the  report  of  the  council  it  appears  that 
25  new  members  had  been  elected  since  the  last 
anniversary,  and  that  the  society  now  consisted 
of  217  members.  The  distribution  of  the  valu¬ 
able  British  and  foreign  specimens  to  the  mem¬ 
bers  during  the  present  year  had  given  the 
greatest  satisfaction,  and  increased  exertion  had 
been  made  this  season  to  obtain  the  more  in¬ 
teresting  plants  which  had  been  attended  with 
success ;  while  great  progress  had  been  made 
in  the  arrangement  of  the  British  Herbarium. 
The  report  was  unanimously  adopted,  after 
which  a  ballot  took  place  for  the  council  for  the 
ensuing  year,  when  the  chairman  was  re-elected 
president,  and  he  nominated  Mr.  J.  Miers, 
F.R.S  ,  and  Mr.  E.  Doubleday,  F.L.S.,  vice- 
presidents  ;  Mr.  J.  Reynolds  and  Mr.  G.  E. 
Dennes,  F.L.S.,  were  severally  re-elected  trea¬ 
surer  and  secretary. 

Musk. — The  musk  deer,  from  the  male  of 
which  animal  species  the  bag  containing  this 
valuable  drug  is  obtained,  is  a  native  of  the 
mountainous  Kirgesian  and  Langorian  steppes 
of  the  Altai,  on  the  river  Irtish,  extending 
eastwards  as  far  as  the  river  Jenesi  and  Lake 
Baikal  ;  and  generally  of  the  mountains  of 
Eastern  Asia,  between  30°  and  60°  N.  lat.  Two 
distinct  kinds  of  musk  are  known  in  commerce, 
the  first  being  the  Chinese  Tonquin,  Thibetian, 
or  Oriental,  and  the  Siberian  or  Russian.  The 
Chinese  is  regarded  by  Dr.  Goebel  as  the  result 
of  ingenious  adulterations  of  the  genuine  article 
by  that  crafty  people.  The  Russian  musk  is 
genuine  ;  the  bags  never  being  opened  are,  con¬ 
sequently,  never  sewn,  nor  artificially  closed, 
like  those  imported  into  London  from  China. 
The  former  is  sometimes  so  fresh  that  moist^e 
may  be  expressed  from  the  bag  by  cutting 
through  its  fleshy  side.  The  interior  mass  is 
frequently  of  a  soft  and  pappy  consistence ;  hut 
the  surface  of  the  bag  is  perfectly  dry.  The 
Chinese  bags  are  found,  myariably,  to  haye  been 
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opened  and  again  glued  together,  more  or  less 
neatly  ;  though  sometimes  the  stitches  of  the 
sewing  are  manifest.  Mr.  Dyrssen,  an  eminent 
merchant  at  St  Petersburg,  states  that  during 
the  many  years  he  has  been  in  the  trade,  al¬ 
though  he  has  received,  at  a  time,  from  100  to 
200  ounces  from  London,  yet  in  no  case  -what¬ 
ever  has  he  met  -with  a  bag  which  had  not  been 
opened,  and  closed  with  more  or  less  ingenuity. 
The  genuine  contents  seem  to  have  been  first 
removed,  modified,  and  replaced.  M.  Guibourt 
gives  the  following  as  the  constituents  of  a 
Chinese  musk-bag: — 1.  water;  2.  ammonia; 
8.  solid  fat  or  stearine ;  4.  liquid  fat  or  elaine ; 
5.  cholesterine ;  6.  acid  oil,  combined  with  am¬ 
monia;  7.  volatile  oil;  8 — 10.  hydrochlorates 
of  ammonia,  potassa,  and  lime;  11.  an  unde¬ 
termined  acid;  12.  gelatin;  13.  albumen;  14. 
fibrin ;  15.  carbonaceous  matter  soluble  in 
water;  16.  calcareous  salt;  17.  carbonate  of 
lime;  18.  hairs  and  sand.  From  June,  1841, 
to  June,  1842,  a  duty  of  6d.  per  oz.  was  paid 
at  the  port  of  London  alone  upon  969  ounces 
of  musk.  The  price  of  grain  musk  of  the 
best  quality  (the  matter  without  the  bag) 
varies  from  60s.  to  95s.  per  ounce.  There  is 
a  superior  musk  imported  now  from  the 
United  States,  which  is  nearly  free  from  the 
carbonate  of  lime,  so  abimdant  in  the  bags  of 
the  Siberian  musk. —  lire's  Supplement  to  Arts, 
Manufactures,  and  Mines, 

To  Prevent  Incrustation  in  Steam  Boilers. 
M.  Cave,  a  manufacturer  of  steam-engines  in 
Paris,  is  said  to  have  discovered  a  simple  means 
of  preventing  incrustation  in  steam-boilers,  the 
use  of  which  has  been  attended  with  very  excel¬ 
lent  results.  As  the  result  of  some  experiments 
on  the  comparative  effects  of  different  substances, 
particularly  various  kinds  of  woods  and  barks, 
and  more  especially  oak  bark,  he  has  been  led  to 
try  simply  the  efiect  of  logs  or  billets  of  oak 
placed  in  the  boilers.  The  success  of  this  expe¬ 
riment  is  said  to  have  exceeded  his  expectations  ; 
not  only  did  the  salts  contained  in  the  water 
form  no  incrustation,  they  do  not  show  even  a 
tendency  to  adhere  to  the  boiler.  This  method 
is  not  more  simple  than  economical.  It  is  suffi¬ 
cient,  according  to  M.  Cave,  to  replace  the  logs  of 
wood  once  afortnight,  when  the  boiler  is  emptied. 
[If  M.  Cave’s  plan  possess  any  value  it  must  be 
purely  due  to  the  mechanical  agency  of  the  bil¬ 
lets  of  wood,  which,  by  continually  striking 
against  the  sides  of  the  boiler,  impelled  by  the 
commotion  of  the  boiling  water,  may  dislodge  or 
prevent  the  formation  of  incrustations.] 


TO  CORRESPONDENTS. 


Correspondents  are  respectfully  informed  that  all 
important  questions  which  we  are  unable  to  answer  our¬ 
selves  shall  appear  in  the  correspondents’  list,  where 
they  will  generally  elicit  the  necessary  information. 

“  N.  P.  O." — We  can  make  no  arrangements,  pecuniary  or 
otherwise,  with  any  gentleman  for  serial  articles  until 
they  have  been  submitted  to  us  for  inspection. 

Mr.  D.  Walker.” — In  reference  to  your  query  of  last 
week  we  have  received  a  note  from  Mr.  William  Higgs, 
of  69,  Lillington-stieet,  Vauxhall-road,  w’ho  can  give 
you  some  important  information  relative  to  liquid  ma¬ 
nures. 

An  Old  Subscriber,  Holywell.” — Mr.  A.  P.  Halliday,  of 
Corabrook,  Hulme,  Manchester,  thus  addresses  on  the 
subject  of  your  query  ; — “  Dear  Sir,— I  noticed  in  the 
Chemical  Times  of  Friday  last  an  inquiry  from  an  old 
subscriber,  Holywell,  as  to  the  best  mode  of  using  pro¬ 
fitably  three  tons  of  boxwood  sawdust  which  he  has 
going  to  waste  weekly.  My  attention  has  for  some  years 
been  turned  to  the  subject  of  using  up  waste  materials  in 
the  manufacture  of  pyroligneous  acid  My  method  is 
the  subject  of  a  patent,  and,  if  you  think  it  worth  while 
for  your  Holywell  correspondent  to  communicate  with 
me,  he  may  have  the  opportunity  of  becoming  acquainted 
with  my  plan.” 

•'  Mr.  Thomas  Pooley  Mawe,  19,  St.  John’s-grove,  Kich- 
mond,  shall  have  the  journal  regularly  in  future.  The 
change  of  office  and  the  increased  sale  of  the  journal 
have,  together,  produced  a  little  primary  irregularity. 

A  Correspondent  from  the  Commeneement.” — By  direct 
experiment  we  have  ascertained  that  a  sample  of  the 
Liquor  Plumbi  Diacetatis  of  the  London  Pharmacopoeia 
contains  140  grains  of  the  salt,  which,  in  fact,  being  a 
tri,  and  not  a  di,  acetate,  as  it  is  called  in  the  Pharmaco¬ 
poeia,  is  composed  of  acetic  acid  and  oxide  of  lead,  in  the 
ratio  of  51  to  336,  i.e.,  1  eq.  of  acid  to  3  of  oxide. 

*•  Mr.  Longbottom.”— The  journal  has  been  forwarded. 


”  M.  O.  M.” — The  question  is  rather  legal  than  chemical, 
but  we  should  think  not. 

“  B.  T.  N.,  of  Islington,”  is  sincerely  thanked  for  his  kind 
remarks.  We  are  glad  to  have  merited  his  approbation. 

“  A  Dublin  Brewer.” — Mr.  Aitken’s  specification  of  a  means 
of  keeping  fermented  liquors  was  sealed  March,  1830. 
It  is  as  follows  ; — ”  My  improvements  consist  in  particular 
means  of  preserving  for  use  beer,  ale,  cider,  wine,  or 
other  fermented  liquors.  All  such  liquors  contain  in 
them  quantities  of  carbonic  acid,  and  of  spirit  or  alcohol, 
which  quickly  escape  from  them  whenever  they  are  ex¬ 
posed  to  the  air,  and  are  freed  from  the  pressure  of  a 
confining  vessel;  the  first  with  the  appearance  of  froth¬ 
ing  ;  the  second  invisibly;  and  it  is  usual,  therefore,  to 
pre-erve  them  in  close  casks  perfectly  filled,  or  in  w'ell- 
corked  bottles.  The  latter  is  the  suitable  mode  when 
they  are  to  be  used  in  small  quantities  at  a  time,  both 
because  it  allows  a  stronger  pressure  to  be  maintained 
on  the  liquor  in  proportion  to  the  smallness  of  the 
containing  vessel,  and  because  it  prevent#  the  loss  or 
deterioration,  by  escape,  of  the  gas  from  any  large 
quantity  of  the  liquor  that  might  be  left  unused  at  tlie 
time.  Now,  any  contrivance  which,  with  other  advan¬ 
tages,  should  save  the  great  expense  of  bottling,  by  allow¬ 
ing  brisk  liquors  to  be  kept  in  bulk,  so  that  portions 
might  at  any  time  be  taken  away  for  use,  without  in¬ 
jury  to  the  remainder,  would  be  of  great  importance. 
This  is  the  character  of  the  new  means  which  constitute 
my  invention  :  were  it  impossible  to  cause  a  cask  or  bottle 
to  diminish  when  part  of  its  contents  were  removed,  so 
as  to  remain  still  full,  and  to  compress  the  remainder  as 
strongly  as  it  originally  compressed  the  whole,  the  end 
would  be  answered;  and  this  may  really  be  done  by 
making  the  cask  or  vessel  cylindrical,  like  a  common 
pump  barrel,  with  a  cloie-fitting  piston,  to  follow  the  re¬ 
maining  liquid,  on  any  being  drawn  off,  so  as  always  to 
maintain  the  same  pressure ;  but  as  there  ate  many  ob¬ 
jections  to  such  an  apparatus,  as  of  expense,  difficulty  of 
execution,  &c.,I  obtain  the  same  result  by  using  com¬ 
mon  vessels,  of  unchangeable  size,  into  which,  as  liquid 
is  withdrawn  from  them,  I  either  force  something  of 
equal  bulk  with  such  liqnid,  or  I  use  the  carbonic  acid 
gas  generated  in  the  liquid  itself,  so  as  to  answer  the 
purpose.” 

”  Mr.  James  Boss.” — The  preparation  called  roseate  pow. 
deris  sold  as  a  depilatory  for  removing  superfluous  hair, 
and  composed  of  1  ounce  of  orpiment  (sulphiiret  of  arse, 
nium),  and  10  ounces  each  of  quicklime  and  starch.  It 
is,  therefore,  a  powerful  escharolic,  and  should  be  used 
with  great  caution. 

”  A  Builder.” — Newall  and  Co.’s  copper  wire  cord  may  be 
procured  in  London  at  130,  Strand,  and  163,  Fenchurch- 
street.  We  consider  it  a  beautiful  manufacture,  and  very 
well  adapted  for  your  purposes. 

”  Mr.  H.  Brough,  Limerick.” — The  French  physicians 
prescribe  indigo  in  phthisis,  diarrhoea,  and  immoderate 
flow  of  the  lochia,  as  an  astringent:  it  has  also  been 
prescribed  with  advantage  in  epilepsy,  but  its  chief  use 
is  in  dyeing. 

Mr.  T.  Parsons.” — Battley’s  Liquor  Opii  Sedativus  is 
mainly  composed  of  acetate  of  morphia,  and  may  be 
imitated  by  macerating  with  tartaric  acid  the  dregs  left 
after  making  tincture  of  opium. 

“  Mr.  T.  Jefferson.” — Copal  is  brought  from  America  and 
the  East  Indies ;  it  is  u.=ed  chiefly  for  making  varnishes, 
though  sometimes  it  enters  in  to  the  composition  of  plasters. 
The  best  copal  ii  hard,  brittle,  in  rounded  lumps,  and  easily 
reduced  to  fine  powder.  Copal  often  contains,  like  am¬ 
ber,  insects.  Copal  is  often  adulterated  with  anime, 
which  is  very  like  copal,  but  of  very  inferior  value  in 
varnishing.  Anime  readily  dissolves  in  spirits  of  wine, 
which  the  copal  does  not.  Copal  is  difficultly  soluble  in 
alcohol  and  essential  oils.  It  is  more  foluble,  however, 
in  an  alcoholic  solution  of  camphor,  or  it  may  be  dissolved 
with  considerable  facility  in  alcohol  alone,  provided  it  be 
heated  over  the  fire  before  adding  it  to  this  menstruum. 
To  dissolve  copal  in  oil  of  turpentine,  take  2  ounces  of 
oil  of  lavender,  heat  it  in  a  glass  matras,  and  add  gra¬ 
dually  an  ounce  of  copal,  grossly  powdered,  stirring  the 
mixture  with  a  stick  of  white  wood.  ^Yhen  the  copal  is 
dissolved,  add  0  ounces  of  oil  of  turpentine,  nearly  boil¬ 
ing,  and  stir  the  whole  well. 

“  A  Dispenser.” — 'alicine  was  discovered  by  M.  Leroux 
in  willow  and  poplar  bark.  It  is  made  up  of  white, 
silky,  pearly,  crystals,  and  possesses  febrifuge  proper¬ 
ties.  It  is  someiimes  used  as  a  substitute  for  quina.  Dose, 
Irom  6  to  30  grains. 

”  A  Sufferer  from  Bheumatism.” — The  leaves  and  root  of 
the  buttercup,  or  crowfoot.  Ranunculus  acris,  are  used 
in  form  of  cataplasm  in  gouty  and  rheumatic  pains  of 
the  joints,  and  applied  for  eight  or  twelve  hours  to  the 
wrists  to  prevent  an  secession  of  intermittent.  Let  not 
our  correspondent  quack  himself,  but  apply  to  a  respect¬ 
able  medical  practitioner. 

"  A  Valetudinarian.”— Reynolds’s  specific  for  gout  and 
rheumatism  is  an  exact  copy  of  a  formula  published  by 
Want.  Take  8  ounces  of  the  fresh  bulb  of  colchicum, 
16  ounces  of  sherry  wine;  macerate  for  eight  or  ten 
days  in  a  gentle  heat.  Syrup  of  poppies  is  added  as  a 
colouring  matter,  and  rum  as  a  flavouring  agent.  Let 
our  correspondent  beware  of  those  nostrums  containing 
colchicum  as  an  ingredient.  Reynolds  killed  himself  by 
an  overdose  of  his  medicine. 

"  A  Yorkshire  Druggist.” — Squire’s  elixir,  a  nostrum  of 
which  there  are  many  formulae,  all,  however,  containing 
opium.  The  following  is  the  most  usual ; — Mix  20 
drachms  of  opium,  1  ounce  of  camphor,  1  drachm  each 
of  carbonate  of  potass  and  cochineal,  2  ounces  of  burnt 
sugar,  1  pint  of  tincture  of  snakeroot,  2  gallons  of  spirit 
of  anise,  and  8  ounces  of  sulphate  of  tin. 


“  Mr.  E.  H.  Durden’s”  request  shall  receive  attention. 

A  member  of  the  Pharmaceutical  Society  sends  us  a 
letter  in  which  he  severely  animadverts  on  the  incompe¬ 
tence  displayed  by  certain  teachers  attached  to  that 
institution.  ”  I,  a  m#mber  only  of  the  Pharmaceu¬ 
tical  Society”  (God  Ea\e  the  mark!),  writes  our  lor- 
respondent,  “  can  see  no  difficulty  in  accounting  for 
the  blackness  which  occurs  when  chloroform  is  acted  on 
by  oil  of  vitriol,  when  I  consider  that  the  liquid  con¬ 
tains  carbon,  hydrogen,  and  oxygen.  Mr. - ,  a  professor, 

cannot  account  for  this  !” 

“  Chemicus”  sends  us  the  following  note.  Perhaps  some 
correspondent  will  favour  us  with  the  result  of  his  prac¬ 
tical  experience  ; — “  Sir,— Will  you  kindly  oblige  me  by 
an  answer  to  the  following  query  through  the  medium  of 
your  valuable  journal  ? — Bichromate  of  potash  and  sul¬ 
phuric  acid  have  been  used  to  bleach  tallow  by  a  melter 
in  .  .  .  .  ;  but,  although  he  finds  the  chromic  acid 

produced  from  these  ingredients  bleach  his  tallow  ad¬ 
mirably,  he  cannot  succeed  in  separating  the  sediment 
thrown  down  by  them  from  the  tallow,  and  consequently 
he  loses  a  considerable  portion  of  his  bleached  tallow, 
and  defeats  his  object,  which  is  economy.  Can  you  inform 
me  what  is  the  most  feasible  way  of  doing  this  ?  Or  caa 
you  inform  me  of  any  better  way  of  bleaching  tallow  thaa 
the  one  tried  ?  If  you  can  afford  the  time  and  a  little 
space  in  your  journal,  you  will  confer  a  great  favour  on 
your  obedient  servant  and  constant  reader.” 

"  A  Gunpowder-manufacturer.” — We  shall  give  a  detailed 
account  next  week  of  M.  Violette’s  process  of  charring 
wood  in  a  cylinder  by  transmitting  through  it  a  currant 
of  high-pressure  steam. 

"  A  Correspondent  ”  asks  whether,  ”  now  that  quinine  is  so 
much  advanced  in  price,  an  active  principle  cannot  be 
obtained  (equally  if  not  more  benetioial  than  quinine) 
from  calumba-root  1  I  should  be  glad  to  see  you  write 
on  the  subject,  caliimba  is  now  so  cheap.” — Our  corre- 
spoadent  must  not  infer  that  all  vegetable  bitters  posses* 
identity  of  medical  qualities.  Calumba-rooi  will  not 
answer  the  purposes  of  cinchona  bark. 

•*  Mr.  N.  Jackson,  Perth.” — The  term  vitriol  was  originally 
applied  to  sulphate  of  iron,  which  was  called  green 
vitriol ;  to  sulphate  of  copper,  which  was  called  blue 
vitriol ;  to  sulphate  of  zinc,  which  was  called  white  vitriol ; 
and  to  sulphuric  acid,  which,  when  impure,  was  called  oU 
of  vitriol,  or,  when  colourless,  simply  vitriol, or  spvits  of 
vitriol.  In  common  parlance  these  terms  are  still  extant, 
especially  in  the  country.  Sulphate  of  iron  is  .also 
called  in  some  places  copperas,  and  sulphate  of  copper 
bluestone.  The  term  copperas  leads  parties  unacquaintedi 
with  chemistry  to  infer  that  it  is  a  preparation  of  copper., 

"  Mr.  Thomas  Gordon,  Belfast.” — Powdered  glass  is 
ployed  in  veterinary  practice  to  remove  specks  from  tha 
cornea  of  horses.  It  is,  however,  a  most  dang«ra>uf 
remedy.  It  is  also  used  to  adulterate  snuff. 

•  Walker’s  Jesuit’s  Drops”  are  composed  of  I  pound  of 
gum  guaiac,  3  drachms  of  balsam  of  Peru,  24  pints  of 
rectified  spirit.  Make  into  a  tincture.  Dose,  I  drachm 
to  2  drachms  as  an  antivenereal.  It  is  also  called  the- 
balsam  of  guaiacum  and  occasionally  the  antivenereall 
elixir. 

”  Mr.  Charles  Eccardt”  should  procure  M’Culloch’s  “  Cbim- 
raercial  Dictionary.” 

”  A  Perfumer.”— Rouge  is  thus  prepared :— Take  4  ounces 
of  prepared  French  chalk,  2  drachms  of  almond-oil,  anct 
2  drachms  of  carmine.  Mix  till  thoroughly  irrcorporatedi. 
Or,  take  4  drachms  of  safflower,  washed  in  water  till  it 
comes  off  colon  rleis,  and  dried  :  Idrachm  of  bicarbonate; 
of  potass  ;  1  pint  of  water.  Macerate,  filter,  and  add  a. 
little  French  chalk,  scraped  fine,  with  4  ounces  of 
Dutch  rushes,  on  which  the  rouge  is  to  be  precipitated 
with  lemon-juice  or  citric  acid.  Safflower,  Cnicu» 
tinctorius,  Carthamus  tinctorius,  is  also  called  bastard, 
or  dyers’  satlron.  The  dried  flowers  are  the  parts  of  the 
plant  used  in  dyeing. 

‘‘A  Housekeeper.” — It  is  a  vulgar  error  to  suppose  that 
toy  is  made  from  blackbeetles.  It  is  prepared  according 
to  the  following  receipt  from  a  bean  which  in  form  is  not 
unlike  a  blackbeelle.  Hence  the  mistake  ; — Boil  1  gal  om 
of  the  seeds  of  Dolichos  soya  till  soft;  add  then  an  equal' 
quantity  of  bruised  wheat, and  keep  the  whole  in  a  warnu 
place  for  a  day  or  more.  Then,  with  1  gallon  of  salt  and. 
2  gallons  of  water,  cork  it  up  in  a  stone  jar  for  three; 
months,  shaking  it  frequently,  then  preis  out  the  liquor;. 
Soy  may  be  imitated  by  using  peas  or  kidney-beans  for  th® 
seeds  of  the  Dolichos  soya. 

Communications  have  been  received  from  Mr.  Noad,  Mr. 
R.  Jackson,  Mr.  Thomas  Gordon,  Mr.  Charles  EccandtL 
A  Perfumer,  A  Housekeeper,  Mr.  H.  Brough,  Mr..  Tl. 
Parsons,  Mr.  T.  Jefferson,  A  Yorkshire  Druggist,.  A 
Valetudinarian,  A  Dispenser,  A  Sufferer  from  Rheum&i- 
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QRiSI?^AL  SERIES. 

LECTURES  ON  ORGANIC  CHEMISTRY. 

By  Dr.  SHERIDAN  MUSPRATT,* 
Professor  to  the  Liverpool  College  of  Chemistry, 
Author  ofnwyierous  Chemical  Memoirs,  ^c. 

Lecture  III. 

When  the  hydrogen  of  the  organic  compound 
is  replaced  by  its  equivalent  of  oxygen  or  chlo¬ 
rine,  we  have  an  analogous  compound  of  a 
similarly  composed  radical ;  sometimes,  how¬ 
ever,  there  results  new  compounds  of  a  more 
-simple  radical.  Hydrate  of  the  oxide  of  acetyle, 
C^  Hg  0  +  Aq,  when  acted  upon  by  chlorine 
gives  rise  to  chloral,  and  other  compounds  of 
chlorine: — 

Hydrated  oxide  of  acetjde,  C^  Hg  0  +  Aq 

Chloral,  C^  Clg  O  +  Aq 

We  find  that  the  whole  of  the  hydrogen  in 
the  aldehyde  is  displaced  by  chlorine,  a  new 
radical,  C^  Clg,  similar  in  all  respects  to  acetyle, 
C^  Hg,  being  formed. 

Chloral  is  generally  obtained  by  treating  al¬ 
cohol  with  chlorine.  Great  care  must  be  exer¬ 
cised  in  the  process,  and  weak  spirits  of  wine 
employed : — 

C4  Hg  O  -1-  HO  +  SCI  =  C4  Clg  O  +  HO  + 
5H  Cl 

This  substance  possesses  a  strong  and  peculiar 
odour,  productive  of  lachrymation.  If  we 
oxidize  alcohol,  i.e,,  substitute  for  its  hydrogen 
five  atoms  of  oxygen,  two  atoms  of  oxalic  acid 
are  obtained.  Dr.  Hofmann  and  myself  noticed 
the  production  of  oxalic  acid  from  alcohol  when 
pistilling  nitrobenzide  with  an  alcoholic  solution 
of  potassa.  The  oxalic  acid  must  have  been 
formed  at  the  expense  of  the  oxygen  in  the  nitro¬ 
benzide,  two  equivalents  of  which,  with  one 
equivalent  of  alcohol,  contain  the  elements  of  one 
equivalent  of  azobenzide,  one  equivalent  of  ani¬ 
line,  two  equivalents  of  oxalic  acid,  and  two 
equivalents  of  water. 

Nicholson  also  observed  oxalic  acid  when 
acting  upon  nitrocumol  in  the  same  way  : — 

2  (C18  Hii  NO4)  -f  C,  Hg  O,  HO  =  Ci8  H„N  -f 

Nitrocuniol.  Alcohol.  Azocumol. 

Cj8  Hig  N  +  2  (HO,  Co  O4)  +  2  Aq 

Cumidine. 

Cg  Og  is  the  formula  for  oxalic  acid,  the  oxide 
of  a  more  simple  radical  than  chloral. 

The  substitution  theory  is  a  most  important 
one,  and  extremely  interesting,  for  wo  find  chlo. 
rine  taking  the  place  of  hydrogen  without 
changing  the  general  character  or  type  of  the 
compound.  In  my  last  lecture  I  gave  you  an 
instance  of  oxygen  being  replaced  by  sulphur  in 
mercaptan,  a  body  possessing  the  greatest  simi¬ 
larity  with  alcohol,  from  which  it  is  indirectly 
prepared.  What  do  we  learn  from  such  substi¬ 
tutions  ?  Why,  that  the  behaviour  of  a  substance 
does  not  so  much  depend  upon  the  idiosyncrasy 
of  its  elements  as  upon  their  mode  of  arrange¬ 
ment.  I  have  told  you  that  chlorine  and  sulphur 
can  take  the  place  of  hydrogen  and  oxygen,  and 
there  cannot  be  the  slightest  doubt  as  to  the  al¬ 
most  interminability  of  such  replacements.  Pro¬ 
minent  examples  have  been  explained,  and  wm 
may  infer  that  similar  substitutions  will  occur 
with  bromine,  iodine,  and  peroxide  of  nitrogen. 
The  striking  facts  brought  to  light  by  Liebig, 
Hofmann,  and  Laurent  throw  a  simplicity  aird 
beauty  over  the  constitution  of  matter,  and  these 
eminent  chemists  are  daily  dragging  from  their 
hiding-places  compounds  of  intense  scientific 
interest. 

Before  proceeding  further  with  certain  organic 
compounds  we  will  enter  more  minutely  upon 
the  statements  set  forth  in  my  first  lecture,  that 
all  organic  compounds  consist  chiefly  of  carbon, 
hydrogen,  oxygen,  and  nitrogen.  By  far  the 
greater  number  of  organic  bodies  contain  only 
three  elements,  carbon,  hydrogen,  and  oxygen  ; 
a  less  numerous  class  has  four,  carbon,  hydrogen, 
oxygen,  and  nitrogen ;  and  very  few  consist  of 
five,  carbon,  hydrogen,  oxygen,  nitrogen,  and 
sulphur.  We  find,  therefore,  that  nearly  all 

*  Dr.  Scoffern’s  Paper  on  Sugar  next  week. 


organic  substances  contain  the  same  elements  ; 
and  withal  ho  w  miraculous  is  the  variety  of  their 
behaviour?  What  appears  paradoxical  with  re¬ 
gard  to  organic  substances,  some  of  them  have 
the  same  elements  in  the  same  proportions,  dif¬ 
fering,  how'ever,  materially  in  properties.  This 
we  can  only  account  for  by  supposing  that  the 
arrangement  in  their  atoms  is  different.  One  of 
the  most  remarkable  facts  we  are  acquainted  with 
is,  that  aniline  has  been  described  by  different 
chemists  under  five  different  names,  aniline, 
benzidam,  crystalline,  cyanol,  and  phenamide. 
Hofmann  proved  the  above-named  substances  to 
be  identical.  Such  accurate  chemists  are  much 
wanting,  for  with  them  the  present  host  of  organic 
substances  will  be  greatly  decreased.  Aniline  is 
obtained  in  abundance  from  coal-gas  naphtha  ;  so 
is  carbolic  acid,  a  body  which  has  been  regarded 
by  Laurent  as  the  hydrate  of  an  oxygen  compound 
of  an  organic  radical,  Hg  (Phen).  Now, 
aniline  may  be  regarded  as  an  amide  of  the 
same  radical : — 

C12  H7N  C12  Hg  -P  NHg 
Aniline,  Phenamide. 

The  preceding  examples  have  been  introduced 
for  the  sole  purpose  of  impressing  upon  you  the 
importance  of  the  radical  theory  in  exposing  and 
simplifying  the  constitution  of  organic  bodies. 
When  the  theory  was  first  introduced  great  dis¬ 
cussion  was  the  result.  O ppositionists  exclaimed, 
“  Exhibit  to  us  your  radicals,  compound  radicals, 
&c.,  and  we  will  believe  you.”  The  isolation  of 
all  radicals  may  be,  perhaps,  for  ever  impossible  ; 
but,  in  the  words  of  the  illustrious  Liebig, 
“  happily  for  the  progress  of  science,  it  is  quite 
unnecessary  to  isolate  them,  in  order  to  be  sure 
of  their  existence.” 

How  long  did  we  assume  the  existence  of  the 
compound  radical  methyle  (Cg  Hg)  ?  For  many 
years.  The  beautiful  investigations  of  Kolbe 
and  Frankland  now  prove  that  Cg  Hg  can  be 
obtained  in  the  form  of  gas  by  acting  upon  the 
cyanide  of  ethyle  with  potassium. 

There  are  other  kinds  of  compound  organic 
radicals  as  well  as  those  mentioned,  such  as 
benzile  and  cinnamile.  The  former  obtained 
when  chlorine  or  nitric  acid  acts  upon  benzoine, 
a  substance  formed  by  the  action  of  alkalis  upon 
the  oil  of  bitter  almonds.  When  chlorine  gas  is 
passed  over  molten  benzoine,  hydrochloric  acid 
escapes,  while  benzile  remains  behind 

Ci4  Hg  Og  -1-  Cl  =  Hg  Qg  H  Cl 
Benzoine.  Benzile. 

It  is  obtained  perfectly  pure  when  crystallized 
from  alcohol. 

Cinnamile  is  the  hypothetical  radical  of  oil  of 
cinnamon  and  cinnamic  acid : — 

Formula.  Symbol. 

Benzile .  Og  BZ 

Cinnamile .  Cjg  H^  Og  Ci 

When  the  two  radicals  assume  more  oxygen, 
we  have : — 

Benzoic  acid, .  C14  Hg  Og,  or  BzO 
Cinnamic  acid  C^g  H.^  Og,  or  CiO 
We  may  suppose  the  third  atom  of  oxygen  in 
the  benzoic  acid,  as  substituting  hydrogen,  for 
the  volatile  oil  of  the  bitter  almonds  is  the 
hydride  of  benzile,  the  compound  radical  of 
benzoic  acid  : — 

Hydride  of  benzile  C44  Hg  Og,  +  H 

Benzoic  acid .  C^^  Hg  Og  -F  0 

The  hydrogen  may  in  like  manner  be  replaced 
by  bromine,  iodine,  sulphur,  cyanogen,  and 
chlorine,  giving  rise  to  the  following  interesting 
series  appended : — 

Hydride  of  benzile ....  Cj^  Hg  Og  +  H 
Bromide  of  benzile ....  Cj4  H,  Og  -pBr 

Iodide  of  benzile .  Cj^  Hg  Og  -F I 

Sulphide  of  benzile  ....  C^^  Hg  Og  +  S 
Cyanide  of  benzile  . . .  Cj^  Hg  Og-F  Cy 
Chloride  of  benzile ....  C14  Hg  Og  -F  Cl 
The  following  question,  perhaps,  occurs  to 
you  as  I  have  displayed  the  above  formulae.  Can 
the  chlorine  or  iodine,  &c.,  be  replaced  by 
oxygen  ?  Certainly.  When  the  chloride  of 
benzile  is  distilled  with  potassa,  chloride  of 
potassium  and  benzoate  of  potassa  are  formed :  — 
C44  Hg  Og-FCl  +  KO  =  C44  Hg  Og -F  O  -F  K  Cl 
Chloride  of  benzile.  Benzoic  acid. 


If  Cj4  Hg  Og  be  a  true  organic  radical,  it 
should  combine  with  other  bodies  besides  those 
in  the  above  table.  This  also  takes  place : — Amido- 
gen,  NHg,  combines  with  benzile,  and  we  have 
benzamide,  or  the  amide  of  benzile  ;  amidogen. 
Ad,  taking  the  place  of  the  hydrogen  in  the  oil  of 
bitter  almonds : — 

Hydride  of  benzile  ....  0^4  Hg  Og  -F  H 

Benzamide .  C14  Hg  Og-F  Ad 

Every  step  we  take  shows  us  more  clearly  the 
great  use  of  the  assumption  of  radicals  where 
they  have  not  been  isolated.  We  classify  sub¬ 
stances  with  such  precision  that  with  a  little  care 
numerous  types  of  compounds  can  readily  be  re¬ 
presented.  If  we  use  empirical  formulae  we 
imply  no  theoretical  idea  as  to  true  chemical  re¬ 
lations.  To  give  you  an  example  of  this  I  will 
exhibit  the  empirical  formulae  of  acetic  acid  and 
chloracetic  acid ; — 

Acetic  acid .  C4  H4  O4 

Chloracetic  acid .  C4  Clg  O4  H 

We  cannot  in  the  preceding  recognise  any 
great  or  striking  analogy,  whereas  if  we  admit,  in 
the  conversion  of  ether  into  acetic  acid,  that  a 
new  radical,  acetyle  (C4  Hg),  has  been  produced, 
the  teroxide  of  which,  with  one  atom  of  water, 
constitutes  acetic  acid,  we  have,  by  withdrawing 
the  hydrogen  of  the  radical,  and  placing  in  its 
stead  chlorine,  a  body  extremely  like  acetic  acid 
in  its  constitution: — 

Acetic  acid .  C4  Hg  Og-t-HO 

Chloracetic  acid .  C4  Clg  Og  -F  HO 

As  the  comportment  of  acetic  and  chloracetic 
acids  is  so  analogous,  they  can  be  embraced  in 
the  same  chemical  group.  Chloral  and  aldehyde 
form  another  similar  type  : — 

Aldehyde .  C4  Hg  O  -F  HO 

Chloral .  C4  Clg  O  -fHO. 

[  To  be  continued. 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharniacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 
LECTURE  XXXVI. 

(lecture  LXIV.) 

FATS  AND  FIXED  OILS — {Continued^, 
Section  III. 

SUBSTANCES  IN  WHICH  THE  FATTY 
MATTER  IS  ASSOCIATED  WITH  AN 
ESSENTIAL  OIL. 

This  section  comprises  the  following  sub¬ 
stances  :— 

Nutmegs  and  mace. 

Bay-berries  (laurel-berries). 

Musk, 

Ambergris, 

Castoreum. 


NUTMEGS  AND  MACE. 

Nutmegs  are  the  seeds  of  the  nutmeg-tree 
(Myristica  moschata). 

Mace  is  the  middle  husk  of  the  nutmeg. 

These  two  substances  owe  their  properties  en¬ 
tirely  to  the  volatile  oil  which  they  contain. 
They  are  used  in  medicine  as  energetic  stimu¬ 
lants. 

The  nutmeg  contains  : — 

Myristine, 

Oleine, 

Volatile  oil, 

An  acid. 

Starch, 

Gum. 

Henry  found  in  mace  : — 

Volatile  oil, 

A  fixed  yellow-coloured  oil,  insoluble  in  al¬ 
cohol, 

A  fixed  red-coloured  oil,  soluble  in  alcohol, 

A  gummo-feculent  matter. 

The  volatile  oil  of  nutmeg  is  colourless.  Its 
density  is  0.948.  It  is  of  a  viscous  consistence. 
When  mixed  and  agitated  with  water  it  separates, 
like  the  oil  of  sassafras,  into  two  distinct  oils. 
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yiz.,  a  fluid  oil,  which  floats  on  the  surface  of  the 
water,  and  an  oily  substance  of  the  consistence 
of  butter,  which  subsides  to  the  bottom. 

The  volatile  oil  deposits  in  the  course  of  time 
a  stearoptene,  which  is  fusible  above  212“  Fah¬ 
renheit,  volatile,  soluble  in  alcohol  and  in  ether, 
and  remarkable  for  the  property  which  it  pos¬ 
sesses  to  dissolve  in  boiling  water,  and  to  crys¬ 
tallize  from  the  aqueous  solution  upon  cooling. 

Myristine  is  a  solid  fatty  substance,  extracted 
from  nutmeg  butter  by  means  of  alcohol.  It  is 
purified  by  repeated  solution  in  alcohol. 

Pure  myristine  is  crystalline,  silky,  white, 
and  inodorous.  It  melts  at  87.8  Fahr.  The 
saponification  of  myristine  can  be  effected  only 
by  fusing  it  in  conjunction  with  potass  :  it  yields 
under  these  circumstances  glycerine  and  myris- 
tic  acid ;  the  latter  fuses  at  120.2  Fahr.,  and 
yields  no  sebasic  acid  upon  distillation.— 
(Playfair.) 

NUTMEG  BUTTER. 

Pound  the  nutmegs  in  a  mortar,  sift  through 
a  tolerably  fine  hair  sieve,  expose  to  the  steam 
of  boiling  water  (to  soften  the  fatty  matter),  and 
press  between  hot  iron  plates.  Let  the  product 
cool,  remove  all  adhering  moisture,  melt  again, 
and  filter  in  an  apparatus  heated  by  boiling 
water. 

Nutmeg  butter  is  sometimes  used  alone  for 
stimulating  frictions  ;  in  most  cases,  however, 
we  associate  it  with  other  remedial  agents. 

ALCOHOLATE  OF  NUTMEGS. 

Take  of  Pounded  nutmegs,  1  part. 

Alcohol  of  80  C.  (31®  Cartier),  8 
parts. 

Macerate  for  a  few  days,  and  distil  to  dryness. 


BAY-BERPIES  OB,  LAUREL-BERRIES. 

The  leaves  and  fruits  of  the  laurel  or  bay-tree 
(Laurus  nobilis)  contain  a  volatile  oil  which  im¬ 
parts  to  them  aromatic  and  stimulating  pro¬ 
perties. 

The  fruit  of  the  laurel  (the  bay-berry) 
contains,  according  to  Bonastre’s  analysis  : — 
Volatile  oil, 

Laurin, 

Laurane, 

A  fatty  green- coloured  oil. 

Wax, 

A  liquid  oil, 

Resin, 

Starch, 

Gummous  extract, 

Bassorin, 

An  acid  substance, 

Uncrystallizable  sugar. 

Albumen. 

Laurin,  the  solid  part  of  laurel  oil,  constitutes, 
according  to  Marson,  a  peculiar  fatty  principle. 
It  crystallizes  in  white  needles  of  silky  lustre  ; 
it  fuses  at  about  113“  Fahr.  It  is  very  sparingly 
soluble  in  cold,  but  readily  so  in  concentrated 
and  boiling,  alcohol.  It  is  also  rather  copiously 
soluble  in  ether.  The  composition  of  laurin  may 
be  represented  by  the  formula, 

C27  H25  Oh 

Alkalis  transform  laurin  into  glycerine  and  lauric 
acid,  which  latter  substance  is  fusible  at  from 
107.6  to  109.4  Fahr. 

Laurane,  or  laurostearine,  is  a  white,  bitter 
substance  which  crystallizes  in  long  octahedral 
needles.  It  is  exceedingly  fusible.  It  is  in¬ 
soluble  in  cold,  but  not  altogether  so  in  boiling, 
water,  to  which  latter  menstruum  it  imparts  a 
bitter  taste.  It  is  soluble  in  ether,  and  also  in 
hot  alcohol. 

LAUREL  OIL. 

The  following  is  the  best  way  to  prepare  laurel 
oil : — 

Take  dry  bay-berries,  reduce  them  to  powder, 
and  expose  the  latter  to  the  steam  of  boiling 
water  for  a  sufficient  length  of  time  to  permit  its 
thorough  penetration  by  the  aqueous  vapour. 
Transfer  the  so-prepared  powder  promptly  to  a 
ticking  bag,  and  press  strongly  between  two  hot 
metal  plates.  Filter  the  oil  hot  if  the  tempera¬ 
ture  happens  to  be  low.  In  the  course  of  time 
laurel  oil  deposits  a  crystalline  sediment,  and 


acquires  the  consistence  of  half- congealed  olive 
oil.  Bay-berries  yield  hardly  the  one  fifth  of 
their  weight  of  oil. 

Most  pharmacopoeias  recommend  to  use  fresh 
bay-berries,  to  boil  them  in  water,  and  to  collect 
the  oil  as  it  rises  to  the  surface.  M.  Menigault 
has  tried  this  method  repeatedly  with  fresh 
berries  without  being  able  to  obtain  the  desired 
product ;  and  I  myself  have  found  it  as  great  a 
failure  with  the  dry  berry. 

The  best  way  of  extracting  the  oil  from  the 
fresh  berries  is  to  pound  the  latter,  to  heat  the 
mass  gently,  and  submit  it  finally  to  the  action 
of  the  press. 

LAUREL  POMATUM. 

Take  of  Fresh  laurel  leaves. 

Fresh  bay-berries,  of  each  1  part. 
Hogslard,  2  parts. 

Bruise  the  leaves  and  berries,  melt  the  hogs¬ 
lard  in  a  pan,  add  the  bruised  mass,  and  keep 
digesting  at  a  gentle  heat  for  the  space  of  several 
hours.  Strain  with  pressure  ;  let  the  strained 
liquid  cool,  and  remove  the  dregs. 

This  pomatum  is  used  for  stimulating  frictions, 
more  particularly  in  veterinary  surgery.  It  is 
frequently  substituted  for  laurel  oil,  although  it 
is  less  active  than  the  latter. 


CASTOREUM. 

Castoreum  is  a  secretory  organ  of  the  beaver 
(Castor  fiber). 

Castoreum  has  been  analyzed  successively  by 
Bouillon-Lagrange  and  Laugier,  Brandes,  John, 
and  Pfaff. 

It  contains:  — 

Volatile  oil, 

Castorin, 

Resin, 

Albumen, 

Fatty  matter. 

Carbonate  of  ammonia. 

Salts  of  soda  and  potass  (urate,  ben¬ 
zoate,  sulphate) . 

Castorin  was  discovered  by  Brandes.  It  crys¬ 
tallizes  in  long,  fascicular,  diaphanous  prisms.  It 
has  a  coppery  taste,  and  smells  like  castoreum. 
It  is  insoluble  in  water  and  in  cold  alcohol,  but 
soluble  in  boiling  alcohol  and  in  volatile  oils.  It 
is  neither  acid  nor  alkaline. 

Castorin  is  extracted  from  castoreum  by  the 
action  of  boiling  alcohol ;  the  castorin,  which  the 
alcoholic  liquid  deposits  after  some  time,  is  puri¬ 
fied  by  washing  with  cold  alcohol. 

Brandes  ascribes  the  medicinal  properties  of 
castoreum  to  the  castorine  ;  but  I  think  it  much 
more  probable  that  these  properties  are  owing 
to  the  essential  oil  which  the  castoreum  contains. 
Runge  believes  this  oil  to  be  identical  with  the 
carbolic  acid  (the  pyrogenized  oil  that  figures 
among  the  products  of  the  distillation  of  coal). 

Castoreum  is  used  exclusively  as  an  antispas - 
modic  remedy.  It  is  given  in  doses  of  from  a 
few  centigrammes  to  eight  grammes,  in  pills,  po¬ 
tions,  or  clysters. 

DISTILLED  WATER  OF  CASTOREUM. 

Take  of  Castoreum,  1  part. 

Water,  a  sufficiency. 

Distil  to  draw  olf  eight  parts  of  product. 

TINCTURE  OF  CASTOREUM. 

Take  of  Castoreum,  1  part. 

Alcohol  of  80  C.  (31®  Cartier),  6 
parts. 

Macerate  for  eight  days ;  strain  the  liquor. 

M.  Personne  maintains  that  four  parts  of  alco¬ 
hol  are  quite  sufficient. 

When  intended  to  form  one  of  the  ingredients 
of  a  potion,  this  tincture  should  be  mixed  with 
the  syrup  first,  since  the  fatty  matter  and  resin 
would  separate  in  lumps,  were  it  added  imme¬ 
diately  to  the  water. 

ETHERIC  TINCTURE  OF  CASTOREUM. 

Take  of  Castoreum,  1  part. 

Sulphuric  ether,  4  parts. 

Comminute  the  castoreum  as  much  as  possible, 
and  macerate  in  the  ether  for  eight  days  (in  a 
flask).  Decant  the  etheric  fluid. 


MUSK. 

Musk  is  found  enclosed  in  a  glandular  organ 
of  the  Moschus  moschiferus,  an  animal  of  the 
class  of  the  Ruminants. 

It  is  a  very  energetic  agent,  used  as  a  powerful 
stimulant,  more  particularly  in  nervous  dis¬ 
orders. 

.  The  usual  dose  is  two  to  eight  decigrammes. 

According  to  Guibourt  and  Blondeau’s  ana¬ 
lysis  musk  contains : — 

Ammonia, 

Volatile  oil, 

Stearine, 

Oleine, 

Cholesterin, 

An  acid  combined  with  the  ammonia, 
Gelatine, 

Albumen, 

Fibrin, 

A  matter  soluble  in  water,  insoluble 
in  alcohol. 

Hydrochlorate  of  ammonia. 

Divers  salts. 

Musk  is  usually  given  in  pills  or  potions. 

Doctor  Hanle  has  made  the  curious  discovery 
that  bitter  almonds  introduced  into  a  potion  con¬ 
taining  musk  will  nearly  altogether  deaden  or 
destroy  the  smell  of  the  latter.  Now,  as  we 
do  not  know  whether  the  almonds  may  not 
equally  affect  the  medicinal  properties  of  the 
musk,  association  of  the  two  substances  ought  to 
be  carefully  avoided. 

[It  must  appear,  however,  that  the  musk  is  by 
no  means  destroyed  or  decomposed  by  the  bitter 
almonds,  as  its  peculiar  odour  reappears  as  strong 
as  ever  the  moment  the  prussic  acid  evolved 
from  the  almonds  has  been  dissipated.] 

TINCTURE  OF  MUSK. 

Take  of  Musk,  1  part. 

Alcohol  of  80  C.  (31“  Cartier),  5 
parts. 

Macerate  for  eight  days  ;  strain  the  alcoholic 
liquid. 

AMBERGRIS, 

Ambergris  is  found  floating  on  the  surface  of 
the  sea  near  the  coasts  of  India,  Africa,  and 
Brazil,  and  is  supposed  to  be  a  species  of  calcu¬ 
lus  or  secretion  formed  in  the  stomach  of  the 
spermaceti  whale  (Physetor  macrocephalus). 

According  to  John’s  analysis  ambergris  con¬ 
tains  : — 

Ambreine,  85. 

A  balsamic  substance,  2,5. 

Soluble  matter  mixed  with  benzoic  acid  and 
common  sea  salt,  1.5. 

The  balsamic  substance  has  a  sweet,  acidulous 
taste  ;  it  is  soluble  in  water  and  in  alcohol  ;  it 
would  appear  that  it  contains  benzoic  acid, 

Ambreine  was  discovered  by  Pelletier  and 
Caventou.  In  its  properties  it  presents  the 
strongest  analogy  with  cholesterine.  It  is  ob¬ 
tained  by  the  action  of  boiling  alcohol  upon  am¬ 
bergris  ;  it  crystallizes  from  the  alcoholic  liquid 
upon  cooling. 

Ambreine  is  a  white,  insipid  substance,  of  a 
mild  and  agreeable  odour  (owing  probably  to  a 
small  portion  of  volatile  oil  which  it  retains) .  It 
is  insoluble  in  water,  but  soluble  in  ether  and  in 
alcohol.  It  fuses  towards  86“  F.  It  is  not  sa¬ 
ponifiable.  When  treated  with  hot  nitric  acid 
it  is  converted  into  a  fatty  acid  (ambreic  acid), 
resembling  greatly  to  cholesteric  acid,  from 
which  it  differs,  however,  in  its  point  of  fusion 
(ambreic  acid  fuses  only  above  212“  F,,  whereas 
cholesteric  fuses  at  136.4  F.). 

Ambergris  is  only  rarely  used  in  medicine  ; 
its  stimulating  properties  are  greatly  inferior  to 
those  of  musk  and  castoreum,  and  the  other  sub¬ 
stances  belonging  to  this  series. 

TINCTURE  OF  AMBERGRIS. 

Take  of  Ambergris,  1  part. 

Alcohol  of  88  C.  (34°  Cartier),  24 
parts. 

Macerate  for  several  days  in  a  matras  ;  heat 
to  ebullition  ;  let  the  fluid  cool,  and  filter  when 
cool. 

This  tincture  is  not  by  any  means  strong- 
scented,  as  the  odour  of  amber  requires  for  its 
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full  development  the  association  with  other  per¬ 
fumes. 

The  addition  of  a  little  carbonate  of  soda 
during  the  maceration  tends  to  bring  out  the 
smell  of  the  ambergris  more  strongly,  owing, 
doubtlessly,  to  ensuing  decomposition  of  some 
ammoniacal  salt,  whereby  ammonia  is  liberated, 
furnishing  thus  a  vehicle  for  the  ambergris 
odour. 

EOYAL  ESSENCE.  • 

Take  of  Ambergris,  24  grammes. 

Musk,  12  grammes. 

Civet,  4  grammes. 

Volatile  oil  of  cinnamon,  3  grammes. 

“  roses, 

“  orange-flowers,  of  each 

2  grammes. 

Bitartrate  of  potaso,  6  grammes. 

Alcohol  of  86  C.  (34®  Cartier),  850 
grammes. 

F.S.A. 

Draw  off  by  decantation  as  much  of  the  liquid 
as  you  may  happen  to  require,  and  leave  the  re¬ 
mainder  on  the  grounds. 


ORIGINAL  COMMUNICATIONS,  TRANS* 
LATIONS,  ETC. 


METHOD  OF  EXTRACTING  NICKEL 

FROM  COBALT,  AS  FOLLOWED  IN  A 

MANUFACTORY  AT  BIRMINGHAM. 

[Commmiicated  by  M.  LOUYET.] 

During  a  visit  which  I  made  to  Birmingham 
in  1845,  I  had  occasion  to  visit  and  minutely  in¬ 
spect  a  manufactory  invoking  the  use  of  nickel 
and  cobalt,  and  for  which  one  of  these  metals 
was  employed  in  the  state  of  oxide,  the  other  in 
the  metallic  condition,  and  on  the  great  scale. 
No  one  detail  of  the  manufacture  was  concealed 
from  me  (although  generally  kept  secret),  be¬ 
cause  the  proprietor  of  the  establishment  desired 
to  have  my  opinion  as  to  the  value  of  the  pro¬ 
cesses  employed,  and  because  he  hoped,  through 
my  instrumentality,  to  effect  certain  improve¬ 
ments  in  his  manufacture,  which  was  altogether 
of  a  chemical  nature.  I  did,  in  fact,  succeed  in 
being  serviceable  to  him.  Since  this  period,  the 
manufacture  having  passed  into  other  hands,  the 
original  proprietor  cannot  suffer  by  my  dis¬ 
closures,  which  may,  perhaps,  be  very  useful  to 
those  who  desire  to  commence  the  manufacture 
of  nickel,  and  of  the  oxide  of  cobalt. 

The  mineral  employed  in  Birmingham  is 
brought  from  Hungary  :  it  consists  principally  of 
metallic  sulpho-arseniurets,  containing  in  general 
six  per  cent,  of  nickel  and  three  per  cent,  of 
cobalt.  These  proportions,  however,  are  subject 
to  variation.  The  mineral  is  mixed  with  a  small 
quantity  of  lime  and  fluor-spar,  and  heated  to 
redness  in  a  reverbatory  furnace.  Exposed  to 
this  temperature,  the  mass  melts,  and  a  super¬ 
natant  scoria  is  obtained  (removable  by  means 
of  a  skimmer)  ;  and  a  fluid  mass  of  metallic  ap¬ 
pearance.  Of  these  the  latter  material  is  caused 
to  flow  out,  through  a  hole  pierced  in  the  fur¬ 
nace,  into  water,  which  treatment  enables  it  to 
be  easily  broken.  It  is  now  broken  into  little 
pieces.  Experience  has  proved  that  if  the  scoria 
be  of  a  dull  colour  it  contains  iron ;  if,  on  the 
contrary,  its  surface  is  black  and  brilliant,  it 
contains  none  of  that  metal.  The  metallic  mass 
is  now  reduced  to  very  flne  powder,  and  calcined 
at  a  red  heat ;  fusion,  however,  being  avoided, 
and  continued  stirring  being  maintained. 

By  this  process  a  large  quantity  of  a  resinous 
acid  is  volatilized.  The  air  has  frequent  access 
to  this  mass,  which  becomes  oxidized,  and 
diminished  in  weight.  The  process  of  calcina¬ 
tion,  which  lasts  for  the  space  of  twelve  hours 
or  thereabouts,  is  continued  until  no  more 
white  fumes  are  disengaged.  The  residue  of 
the  calcination  is  treated  by  hydrochloric  acid, 
which  dissolves  it  almost  entirely.  The  liquor 
is  now  diluted  with  water,  and  treated  with 
cream  of  lime  and  chloride  of  lime  mixed.* 

•  The  lime  aud  chloride  of  lime  (hypochlorite  of  lime) 


A  precipitate  is  formed,  which  after  having 
been  well  washed  is  returned. 

A  current  of  washed  hydrosulphuric  acid  gas  is 
now  passed  through  the  liquor  until  the  latter 
be  perfectly  saturated.  The  current  of  gas  is 
stopped  so  soon  as  the  addition  of  a  small  quan¬ 
tity  of  liquid  of  ammonia  to  a  small  quantity  of 
the  filtered  liquor  causes  a  black  precipitate  to 
subside.  If  the  amount  of  hydrosulphuric  acid 
had  not  been  in  excess,  the  precipitate  occa¬ 
sioned  by  ammonia  would  have  been  green.  The 
pressure  of  the  current  of  hydrosulphuric  acid 
gas  throws  down  a  precipitate  from  the  liquor 
exposed  to  its  influence.  This  precipitate  is 
washed,  and,  as  it  is  slightly  soluble,  a  portion  of 
hydrosulphuric  acid  is  passed  through  the 
water  with  which  it  is  washed.  The  cobalt  is 
now  precipitated  by  the  aid  of  chloride  of  lime 
(hypochlorite  of  lime),  the  precipitate  is  washed, 
dried,  then  calcined  to  redness,  when  it  is  re¬ 
garded  as  being  the  sesquioxide  of  cobalt. 

Of  this  oxide  a  part  finds  its  way  into  com¬ 
merce  ;  another-  part  is  heated  to  strong  redness, 
which  has  the  effect  of  reducing  the  weight  but 
increasing  the  density  of  the  result,  which  is 
now  sold  as  protoxide  of  cobalt.  The  liquor 
from  which  the  cobalt  has  been  precipitated  is 
treated  with  milk  of  lime.  Thus  the  nickel  is 
precipitated  in  the  condition  of  hydrate.  This 
precipitate  is  washed,  dried,  and  calcined  to 
redness,  and,  being  now  mingled  with  charcoal, 
is  reduced  to  the  condition  of  metallic  nickel  by 
the  simple  action  of  a  strong  heat.  As  regards 
the  oxide  of  cobalt,  it  is  almost  entirely  consumed 
by  the  manufacturers  of  pottery  in  Staffordshire. 
The  oxide  of  cobalt  thus  obtained  is  of  remarkable 
purity,  being  entirely  free  from  nickel,  and  only 
costing  85  francs  per  kilogramme.* 


ON  THE  PASSAGE  OF  HYDROGEN 
ACROSS  SOLID  BODIES. 

By  M.  LOUYET. 
[Communicated  by  the  Author.] 


By  chance  I  have  discovered  some  curious 
facts  relative  to  the  history  of  hydrogen  gas, 
which  have  appeared  to  me  as  worthy  the 
attention  of  physicians  and  of  chemists. 

If  a  horizontal  current  of  hydrogen  gas, 
emanating  from  a  capillary  orifice,  be  dissolved 
against  a  sheet  of  paper  held  vertically  at  the 
distance  of  some  millimetres  from  the  orifice,  in 
such  a  manner  that  the  current  may  be  per¬ 
pendicular  to  the  paper,  the  latter  is  traversed  by 
the  gas.  But  the  gas  is  not  distributed  during  its 
passage  through  the  paper,  as  might  be  supposed : 
it  preserves  its  form  of  current,  and  may  be  in¬ 
flamed  behind  the  leaf  equally  well  as  if  the  latter 
were  not  present.  Further,  if  a  ball  of  spongy 
platinum  be  placed  behind  the  paper,  and  in  the 
direction  of  the  current,  the  metal  becomes  in¬ 
candescent,  The  platinum  also  becomes  incan¬ 
descent  if  the  sheet  of  paper  is  placed  at  three 
or  four  centimetres  distant  from  the  orifice,  if  it 
be  placed  either  close  to  the  paper  or  very  near 
it;  and  here  I  must  remark  that  the  pressure 
under  which  the  phenomena  are  produced  need 
not  exceed  that  equivalent  to  ten  or  twelve  cen¬ 
timetres  of  water. 

To  my  great  surprise  I  also  found  that  hydro¬ 
gen  gas  also  traversed  in  a  similar  manner  leaves 
of  gold  and  of  silver.  Thus,  if  a  ball  of  spongy 
platinum  be  covered  with  many  layers  of  gold  or 
silver  leaf,  and  a  current  of  gas  be  directed 
thereupon,  the  platinum  ball  will  become  incan¬ 
descent,  and  the  gold  or  silver  leaf  will  adhere 
to  its  surface. 

A  ball  of  spongy  platinum  placed  behind  a 
layer  of  tinfoil,  opposite  to  a  current  of  gas,  also 
becomes  hot  through,  not  to  the  extent  of  red¬ 
ness.  Nevertheless,  as  the  tinfoil  is  perforated 
by  a  number  of  minute  holes,  discoverable  to 
the  naked  eye,  the  phenomenon  is  not  so  remark- 


are  added  to  effect  the  precipitation  of  iron  and  the  arsenic. 
The  chloride  of  lime,  by  peroxidizing  the  iron,  thus  en¬ 
ables  it  to  be  precipitated  by  lime. 

*  A  kilogramme  is  equal  to  21bs.  3oz.5d,  avoirdupois. 


able.  But,  if  the  leaf  be  doubled,  still  the  spongy 
platinum  ball  becomes  sensibly  hot. 

In  a  similar  manner  the  current  of  hydrogen 
passes  through  thin  membranes  of  gutta  percha, 
such  as  are  obtained  by  evaporating  a  slight  film 
of  a  solution  of  gutta  percha  in  chloroform. 

But  hydrogen  gas  does  not  effect  any  sensible 
passage  through  thin  films  of  glass  obtained  by 
blowing  strongly  into  a  melted  glass  tube  until  a 
very  thin  bulb  results. 


ON  THE  SALTS  OF  THE  PROTOXIDE 
OF  CHROMIUM. 

By  A.  MORBERG, 

The  early  part  of  this  paper  is  occupied  with 
the  history  of  the  discovery  of  the  protochloride 
of  chromium  in  the  reduction  of  perchloride  of 
hydrogen,  of  which  discovery  M.  Morberg  claims 
priority.  He  found  that,  when  red  anhydrous 
perchloride  of  chromium  is  heated  to  redness 
with  dry  hydrogen,  the  red  colour  is  changed 
into  a  white  one,  and  that  muriatic  acid  is  given 
off.  He  was  not,  however,  able  to  establish  the 
composition  of  this  white  substance,  as  a  loss  of 
24,737  per  cent,  occurred  in  the  reduction,  the 
theory  requiring  but  22,164;  and  the  residue  was 
found  to  consist,  after  treatment  witli  water,  of 
soluble  protochloride  and  oxide  of  chromium. 
This  was  accounted  for  by  the  excess  of  tempe¬ 
rature  at  which  the  decomposition  proceeded, 

Peligot  having  stated  that  this  author  had 
committed  an  error,  with  respect  to  the  insoluble 
residue  left  by  protochloride  of  chromium,  and 
having  ascribed  its  formation  to  the  supposed 
occurrence  of  impurity  in  Morberg’s  hydrogen, 
the  author  asserts  that  the  hydrogen  in  all  his 
experiments  has  been  prepared  from  pure  zinc 
and  pure  diluted  sulphuric  acid,  and  passed 
through  a  U-shaped  tube ;  the  first  part  of 
which  was  filled  with  fragments  of  glass  mois¬ 
tened  with  a  solution  of  acetate  of  lead,  the 
second  with  caustic  potash,  and  the  third  with 
protochloride  of  tin  dissolved  in  caustic  potash. 
The  gas  was  then  passed  through  a  vessel  filled 
with  pure  strong  sulphuric  acid,  and  through  a 
red-hot  tube  filled  with  red-hot  copper,  and 
finally  through  a  U  tube  in  which  were  frag¬ 
ments  of  chloride  of  calcium  and  caustic  potash 
separated  by  asbestos.  The  gas  having  been 
thus  dried  entered  the  straight  tube  which  con¬ 
tained  the  perchloride  of  calcium.  To  ascertain 
the  action  of  the  protochloride  of  chromium 
upon  the  perchloride,  a  quantity  of  the  latter 
was  heated  in  a  current  of  hydrogen  just  so  far 
that  scarcely  a  particle  was  converted  into  the 
white  protochloride  :  on  adding  water  which 
had  been  deprived  of  air,  the  entire  compound 
instantly  dissolved.  The  dark  green  solution 
when  concentrated  over  sulphuric  acid  yielded 
acicular  crystals,  and  not  granular  crystals,  as 
Peligot  has  stated  ;  these  were  of  a  light  green 
colour,  and  very  soluble.  As  it  was  not 
found  practicable  to  separate  them  from  the 
mother  liquor,  the  whole  of  the  liquid  was  eva¬ 
porated  to  crystallization,  weighed,  dissolved  in 
water,  and  analyzed,  the  oxide  of  chromium 
being  precipitated  with  ammonia,  and  the  chlo¬ 
rine  by  nitrate  of  silver.  The  water  was  calcu¬ 
lated  from  the  loss.  The  following  was  the  re¬ 
sult  of  the  analysis  ; — 

Chlorine .  39.405  6  39.699 

Chromium _  20.260  2  20.007 

Water .  40.335  12  40.294 

The  evaporation,  therefore,  though  not  the 
form  of  these  crystals,  coincides  with  that  of 
Peligot’ s  crystals. 

The  salts  of  chromium  are  barely  soluble  in 
water,  e.g.,  the  anhydrous  neutral  sulphate  of  the 
oxide  of  chromium,  and  the  sublimed  perchloride 
of  chromium,  readily  dissolve  in  water  to  which 
a  little  acid  has  been  added,  and  in  which 
a  piece  of  zinc  is  inserted.  The  zinc  is  only 
acted  on  by  the  free  acid.  The  resolvent  force  and 
the  rearrangement  of  the  acids  must,  it  would 
seem,  be  due  to  the  reducing  effect  of  those  sub¬ 
stances  ;  nor  does  it  seem  necessary  to  assume, 
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as  LcBwel  has  done,  that  a  successive  reduction 
takes  place. 

Basic  Protochloride  of  Ammonia 

precipitates  from  solutions  of  the  protochloride 
of  chromium  a  substance  which  cannot  be  ob¬ 
tained  wholly  free  from  ammonia  by  washing 
with  water  ;  its  composition  could  not  on  this 
account  be  ascertained.  In  vessels  from  which 
air  is  excluded  this  liquid  retains  its  cerulean 
colour,  but  on  exposure  to  the  atmosphere  it  be¬ 
comes  ammonio- chloride  of  chromium.  The 
precipitate  takes  a  greenish  colour  on  exposure  to 
the  air,  and  easily  dissolves  in  hydrochloric  acid, 
when,  if  the  operation  be  conducted  with  caution, 
hydrogen  is  disengaged.  To  prepare  the  saltsof  the 
protoxide  of  chromium  the  protochloride  was 
dissolved  in  water  deprived  of  air,  and  precipi¬ 
tated  with  boiling  solutions  of  salts  of  potash  and 
soda.  The  precipitates,  where  obtained,  were 
dried  out  of  contact  with  the  air.  Bromide  of 
potassium  in  solution  produces  no  precipitate 
from  the  protochloride  of  chromium  :  the  colour 
of  the  liquid  becomes  of  a  darker  green.  A 
similar  reaction  takes  place  with  iodide  and  sul- 
phocyanide  of  potassium.  These  solutions  when 
exposed  to  air  assume  a  brownish  colour. 
Iodide  of  potassium  in  solution  mixed  with  the 
protochlofide  gives  a  yellow  or  bluish-green 
sediment  fluoride  of  potassium  a  greenish 
powder. 

Sulphite  of  Protoxide  of  Chromium. — The  pro¬ 
tochloride  of  chromium,  when  mixed  with  sul¬ 
phate  of  potash,  yields  a  red  precipitate,  which, 
when  washed  out  of  contact  with  the  air,  turns 
to  a  chesnut  brown,  and  gradually  to  a  bluish 
green.  This  change  goes  on  rapidly  in  the  air, 
and  the  precipitate  is  converted  into  the  basic 
sulphite  of  the  oxide  of  chromium. 

Phosphate  of  the  Protoxide  of  Chrommm  is  pre¬ 
cipitated  from  the  protochloride  of  chromium 
when  phosphate  of  soda  is  added.  The  preci¬ 
pitate  is  abundant,  of  a  blue  colour,  and  quickly 
turns  green  in  the  air. 

Carbonate  of  the  Protoxide  of  Chromium. — The 
precipitates  produced  by  a  carbonated  alkali  re¬ 
semble,  in  many  of  the  relations,  the  carbonates 
of  magnesia,  zinc,  and  protoxide  of  iron.  When 
added  to  boiling  solutions  of  carbonate  of  potash 
the  protochloride  gives  a  red  or  reddish  pre¬ 
cipitate,  which,  if  the  boiling  is  suddenly  sus¬ 
pended,  assumes,  by  degrees,  in  a  close  vessel,  a 
bluish-green  colour,  the  liquid  becoming  yellow, 
and  depositing  brownish-yellow  scaly  crystals, 
which,  on  being  placed  on  blotting-paper,  be¬ 
come  opaque  and  turn  green,  still  retaining  their 
lustre.  When  placed  in  w’ater  they  become  yel¬ 
low,  and  yield  a  yellow  solution  and  a  greenish- 
blue  residue.  If,  however,  an  addition  of  pro¬ 
tochloride  of  chromium  took  place  after  the 
solution  was  cooled,  a  heavy  yellow  powder  se¬ 
parated,  and  a  bluish-green  flocculent  precipi¬ 
tate,  which  seemed  to  originate  in  the  former. 
The  yellow  or  brownish  liquid,  when  exposed  to 
the  air,  turns  green,  and  deposits  a  greenish  sedi¬ 
ment,  which  is  immediately  precipitated  by  an 
addition  of  alcohol.  When  the  liquid  is  con¬ 
fined  in  close  vessels,  carbonic  acid  escapes,  and 
the  first  greenish  flocculent  precipitate  is  de¬ 
posited,  which  gives  off  carbonic  acid  and 
hydrogen,  turns  brown,  and  appears  to  become 
Peligot’s  hydrated  oxide  of  the  protoxide  of 
chromium. 

The  author  then  gives  the  processes  by  which 
he  obtained  a  few  other  salts,  and  concludes  by 
describing  the  reactions  of  some  of  the  salts  of 
chromium. 

Neutral  Perchloride  of  Chromium,  Crj  CI3, 
appears  to  suffer  no  change  at  first  on  the  addi¬ 
tion  of  fluoride  of  potassium,  but  shortly  becomes 
turbid,  and  afterwards  furnishes  a  green  preci¬ 
pitate  ;  with  borax  and  neutral  borate  of  potash 
this  salt  gives  a  bluish-  green,  with  phosphate  of 
soda  a  green,  with  carbonate  of  soda  a  bluish- 
green,  and  with  sulphuret  of  ammonia  a  green 
precipitate. 

Basic  Perchloride  of  Chromium,  2Cr3  CI3  + 
Cr2  O3,  furnishes,  with  fluoride  of  potassium, 
borax,  neutral  borate  and  phosphate  of  potash, 
sulphuret  of  ammonia,  and  carbonate  of  soda, 


the  same  precipitates  as  the  preceding  salt. 
With  iodide  of  potassium  it  gives  a  yellow, 
and  with  tartar  emetic  a  light  green,  with  ben¬ 
zoate  of  potash  a  bluisl.-grey,  and  w'ith  sulphate 
of  potash  a  bluish-green  precipitate. 

Chrome  Alum  furnishes,  with  phosphate  of 
soda,  a  dirty  violet,  with  carbonate  of  soda  light 
bluish-grey,  with  benzoate  of  potash  a  greyish- 
blue  crystalline  precipitate. 

The  protochloride  of  chromium  furnishes,  with 
fluoride  of  2)otassium,  a  light  green  precipitate, 
with  bromide  of  potassium  a  dark  green  solution ; 
it  has  no  reaction  with  iodide  of  potassium  ; 
with  sulphite  of  jjotash  the  precipitate  is  of  a 
brick-red  colour,  becoming  brown  in  the  course 
of  a  few  days  ;  with  borax  and  neutral  borate  of 
soda  pale  blue  precipitates ;  with  phosphate  of 
soda  a  bright  blue  precipitate ;  with  carbonate 
of  soda  a  yellowish-green  precipitate  (the  liquid 
also  becomes  yellow)  ;  with  oxalate  of  potash  a 
greyish-green  precipitate;  with  acetate  of  soda 
a  red  liquid,  depositing  red  crystals;  and  with 
sulphuret  of  ammonium  a  black  jrrecipitate. — 
Journ.  fiir  Prakt.  Chem. 


ON  A  NEW  ALKALOID  (PSEUDO¬ 
QUININE). 

By  M.  MENGAIIDUQUE. 

M.  Pelouze  had  in  his  laboratory  an  extract  of 
quinine  of  uncertain  origin,  and  entrusted  me 
with  its  examination  as  an  analytical  exercise. 
It  presented  a  substance  of  a  red,  deep  brown 
colour,  was  friable,  very  bitter,  little  soluble  in 
w'ater,  soluble  in  acids,  w'hich  it  saturated  in  the 
manner  of  alkaloids  so  as  to  form  real  saline 
solutions,  from  which  it  was  again  jtrecipitated 
by  water  as  a  ponderous  substance. 

This  substance,  when  treated  according  to  the 
processes  for  the  extract  of  quinine  and  cincho¬ 
nine,  did  not  show  the  least  trace  either  of  one 
or  the  other  of  these  alkaloids,  nor  did  I  find  in 
it  the  cinchonatine  of  M.  Manzini;  but  I  Avas 
fortunate  enough  to  discover  therein  an  alkaloid 
which  I  considered  to  be  new,  and  which  I  was 
able  to  define  in  a  manner  as  to  leave  no  doubt 
about  it  up)on  the  mind  of  M.  Pelouze,  who  had 
the  kindness  to  watch  my  experiments. 

This  alkaloid  differs  from  the  substances  which 
accompany  it  in  the  extract  by  its  greater  capa¬ 
bility  of  saturating  acids,  which  it  does  to  such 
a  point  that  it  drives  off  the  ammonia  of  these 
combinations,  just  as  lime  or  baryta  are  known 
to  do  ;  it  also  differs  by  its  difficult  dissolu¬ 
tion  in  even  boiling  ether,— circumstances  which 
I  turned  to  good  account  when  preparing  it. 

I  boiled  the  extract  with  its  own  weight  of 
hydrochlorate  of  ammonia  until  no  more  am- 
moniacal  gas  escaiied.  When  cold  it  deposited  a 
brown  and  very  abundant  mass  of  the  consistency 
of  syrup,  and  there  was  floating  above  it  a 
limpid  liquid  of  a  light  amber  colour,  which, 
when  decanted  and  filtered,  was  at  once  pre¬ 
cipitated  by  ammonia. 

The  product  thus  obtained  was  yellow  and 
flaky,  capable  of  being  softened  and  becoming 
sticky  by  the  application  of  heat.  I  dried  it  and 
treated  it  with  cold  ether,  which  dissolved  the 
greatest  part  of  it,  leaving  as  residuum  a  white 
powder-like  substance,  which  is  the  new  alkaloid 
ill  a  state  of  purity. 

This  product,  so  purified,  presents  the  follow¬ 
ing  characteristics :  — On  being  exposed  to  the 
action  of  heat  on  a  lamina  of  platinum  it  melts, 
and  afterwards  burns  with  a  blue  flame  without 
leaving  any  residuum ;  it  is  soluble  in  water,  in¬ 
sipid,  soluble  in  alcohol,  much  more  in  warm 
alcohol  than  in  cold  ;  even  an  alcoholic  solution 
of  it  crystallizes  with  facility  in  irregular  prisms  ; 
it  is  soluble  in  the  mineral  and  organic  acids, 
even  when  diluted ;  it  is  insoluble  in  ether. 
Ammonia,  potassa,  soda  precipitate  it  in  its 
saline  solutions  ;  water  separates  it  from  its  solu¬ 
tion  in  alcohol.  Finally,  if  dissolved  in  chlorine 
water,  and  a  few  drops  of  ammonia  be  added, 
the  liquor  assumes  a  yellow- reddish  colour.  We 
know  that  quinine  under  similar  circumstances 
gives  a  green  solution. 


Its  solution  in  sulphuric  acid  does  not  tinge 
litmus  paper;  it  is  a  little  bitter;  when  eva¬ 
porated  it  gives  beautiful  crystals  of  prismatic 
form. 

A  solution  in  hydrochloric  acid  presented  all 
the  characteristics  of  a  hydrochlorate,  but  re¬ 
fused  to  crystallize. 

An  analysis  of  its  elements  has  given : — 


I. 

11. 

Carbon . 

.  76.5 

76.7 

Hydrogen . 

8.2 

Azote  . 

.  10.2 

10.4 

Oxygen . 

.  5.2 

4.7 

100.0 

100.0 

If  I  am  not  mistaken,  the' chemical  and  phy¬ 
sical  2>roj)erties  of  this  substance,  and  especially 
its  elementary  composition,  are  such  as  to  jjro- 
nounce  it  a  new  alkaloid. — Journal  de  Pharmacie 
et  de  Chemie,  par  M.  Charles  Gerhardt  (Nov., 
1848). 


FOREIGN  SCIENTIFIC  INTELLIGENCE. 

BEKLIN  ACADEMY  OF  SCIENCES. 


ON  THE  EMPLOYMENT  OF  SAL  AMMONIAC  IN 
CHEMISTRY.  BY  PROFESSOR  ROSE. 

It  is  now  some  time  since  M.  Hose  sought  to 
demonstrate  that  the  chloride  of  ammonium  was 
an  excellent  means  for  completely  disengaging 
by  volatilization  many  of  the  metals,  and  prin- 
ci^ially  arsenic,  antimony,  tin,  and  their  combi¬ 
nations,  after  which  might  be  determined  the 
bases,  and  particularly  the  alkalis,  with  which 
the  acids  of  these  metals  were  united,  under  the 
form  of  metallic  chlorides,  with  the  greatest  pre¬ 
cision.  At  the  same  time  M  Hose  also  re¬ 
marked  that  the  employment  of  sal  ammoniac 
was  not  limited  in  analytical  quantitative  re¬ 
searches  by  the  dry  ivay  to  the  combinations  of 
the  metals  named,  and  that,  indeed,  the  chloride 
of  ammonium  might  be  employed  in  the  examina¬ 
tion  of  the  salts  of  the  metallic  acids,  even  those 
of  which  the  metals  are  not  driven  off  in  a  vmlatile 
form  by  chloride  of  ammonium  ;  he  also  re¬ 
marked  that  there  were  a  considerable  number 
of  the  combinations  of  metals  with  sulphur,  such 
as  arsenic,  antimony,  tellurium,  and  tin,  which 
were  decomposed  by  the  chloride. 

Titanates. — If  titanic  acid  be  heated  with  sal 
ammoniac,  the  latter  volatilizes,  whilst  the  acid 
loses  none  of  its  weight.  Titanic  acid  forms  with 
the  alkalis  only  insoluble  acid  salts  :  these  salts 
are  soluble  in  hydrochloric  acid,  but  become  ab¬ 
solutely  insoluble  when  they  have  lost  by  cal¬ 
cination  their  water  of  hydratation.  It  is,  there¬ 
fore,  very  difficult  to  determine  their  composi¬ 
tion,  when  at  the  same  time  ive  would  not 
calculate  as  loss  this  water  of  hydratation. 

The  thing  becomes  easy  of  accomplishment 
when  we  submit  them  to  the  treatment  of  sal 
ammoniac.  The  proportion  of  water  is  first 
ascertained  by  calcination,  the  calcined  mass  is 
mixed  with  sal  ammoniac,  the  mixture  is 
then  calcined,  and  the  operation  rejieated  until 
there  is  no  longer  any  loss  of  weight.  Whilst 
the  titanic  acid  undergoes  by  this  treatment  no 
change  whatever,  the  alkali  has  abandoned  its 
oxygen  and  replaced  it  by  chlorine.  We  can 
thus,  simply  by  the  increase  of  iveight,  calculate 
the  entire  composition  of  the  anhydrous  salt ;  for 
the  difference  of  the  atomic  weight  of  the  oxygen 
and  the  chlorine  is  to  that  of  the  chlorine  as  the 
excess  of  the  weight  is  to  the  quantity  of 
chlorine  in  the  mass  treated  by  the  sal  ammo¬ 
niac  :  by  means  of  this  quality  of  chloric  we 
find  that  of  the  alkaline  metal  and  of  the  titanic 

acid.,  ,  , 

A  simple  method  of  controlling  this  analysis 
consists  in  treating  the  mass  calcined  with  sal 
ammoniac  by  water,  Avhich  dissolves  the  alkaline 
metallic  chloride,  the  proportion  of  wldch  can 
be  obtained  by  evaporation ;  whilst  the  titanic 
acids  remains  insoluble.  The  result  of  these 
researches  is  that  the  potash  salt,  dried  at  2l2“ 
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Fahrenheit,  is  composed  after  the  formula 
•  .  .  •  •  • 

K  Ti(j  +  3H,  and  the  sodasaltby  that  of  NaTig  +  5H. 

The  first  is  in  the  form  of  a  powder,  which  ap¬ 
pears  crystalline  under  the  microscope ;  the 
second  is  not  crystallized,  but  has  the  appear¬ 
ance  of  vitreous  fragments. 

Sulphates.  —  The  alkaline  sulphates  are  com¬ 
pletely  transformed  when  heated  with  sal  am¬ 
moniac  into  alkaline  metallic  chlorides,  the 
weight  of  which  gives  exactly  the  proportion  of 
the  sulphate.  The  sulphate  of  baryta  is  now  de¬ 
composed  with  the  aid  of  heat  by  the  chloride  of 
ammonium,  but  it  is  almost  impossible  to  obtain 
a  complete  decomposition,  because  the  fused 
chloride  of  barium  which  results  preserves  thepor- 
tion  of  sulphate  of  baryta  hitherto  untouched 
against  all  decomposition.  The  sulphate  of 
magnesia  is  not  decomposed  by  the  sal  ammoniac. 

Seleniates. — The  seleniate  of  baryta  when 
heated  with  sal  ammoniac  is  transformed  into  a 
mixture  of  selenite  of  baryta  and  chloride  of 
barium,  which,  when  rid  of  the  selenium,  ap¬ 
pears  brown. 

Compounds  of  Alumina. — Alumina  in  fine 
powder  volatilizes  for  the  most  part  when  heated 
with  sal  ammoniac.  A  small  portion  which  ap¬ 
pears  to  be  of  a  coarser  quality  obstinately  resists 
the  action  of  chloride  of  amtnonium.  Alumina 
after  a  long  calcination  acquires  the  property  of 
being  no  longer  acted  upon  by  chloride  of  am¬ 
monium.  The  sulphate  of  alumina  heated  with 
chloride  of  ammonium  volatilizes  without  leaving 
any  residuum.  Potash  alum  is  also  completely 
decomposed,  but  the  residuum  is  not  a  jaure 
chloride  of  potassium,  but  a  double  compound  of 
chloride  of  aluminum  and  chloride  of  potassium, 
of  little  volatility. 

Glucina. — The  combinations  of  this  earth  com¬ 
port  themselves  with  sal  ammoniac  exactly  in 
the  same  manner  as  the  compounds  of  alumina. 
The  light  carbonate  of  glucina  is  more  readily 
decomposed  by  the  chloride  of  ammonium ;  never¬ 
theless  the  first  cannot  be  completely  volatilized 
by  new  treatments  with  chloride  of  ammonium. 
The  more  this  earth  is  calcined,  the  more  it  re¬ 
sists  the  action  of  the  sal  ammoniac. 

Oxide  of  Iron. — When  the  oxide  is  heated 
with  sal  ammoniac  the  mixture  fuses,  and  readily 
rises  over  the  edges  of  the  crucible.  Much  iron 
is  volatilized  under  the  form  of  chloride  in  red 
vapours,  and  there  is  deposited  in  the  interior  of 
the  crucible  on  its  sides  oxide  of  iron  in  a  crys¬ 
talline  state,  resulting  from  the  oxidation  of  the 
chloride. 

Oxide  of  Manganese. — This  oxide,  when  acted 
upon  by  chloride  of  ammonium,  is  transformed 
into  chloride  of  manganese,  in  the  midst  of  which 
is  formed  by  oxidation  a  small  quantity  of  oxi- 
dulous  oxide  of  manganese. 

Oxides  of  Nickel  and  Cobalt. — These  are  trans¬ 
formed  when  heated  with  chloride  of  ammonium 
into  a  regulus  of  the  metal.  The  arsenical  nickel 
(nickelsprism)  is  but  partially  decomposed,  the 
arsenic  volatilizes,  and  the  nickel  remains  under 
the  form  of  chloride. 

Oxide  of  Bismuth  is  reduced  with  sharp  deto¬ 
nation  to  metallic  bismuth. 

Compounds  of  Silver. — The  chloride  of  silver 
mixed  with  chloride  of  ammonium  and  heated 
undergoes  no  change.  The  oxide  of  silver  heated 
with  sal  ammoniac  leaves  at  the  same  time  me¬ 
tallic  silver  and  chloride  of  silver.  At  the  first 
contact  ot  the  heat  one  part  of  the  oxide  is  re¬ 
duced  to  metallic  silver,  which,  heated  with  the 
sal  ammoniac,  undergoes  no  change.  The  por¬ 
tion  of  the  acid  which  is  not  reduced  by  the  heat 
when  the  chloride  of  ammonium  begins  to  react 
is  changed  into  chloride  of  silver.  The  anti- 
moniuret  is  decomposed,  but  in  an  incomplete 
manner,  by  sal  ammoniac.  On  renewing  the 
action  several  times  there  remains  at  last  me¬ 
tallic  silver,  for  the  greater  the  number  of  times 
it  is  heated  with  the  sal  ammoniac  the  more  the 
antimoniuret  of  silver  loses  its  weight,  and  the 
residue  becomes  less  brittle. 

[  To  be  continued, 


REVIEWS. 

BOWMAN’S  PRACTICAL  CHEMISTRY.* 

There  was  a  time,  and  that  not  many  years 
ago,  when  the  kind  of  publication  termed  a 
chemical  manual  was  merely  a  meagre  abstract 
of  commonplaces  from  larger  works,  totally  devoid 
of  anything  like  good  practical  information. 
The  numerous  additions  to  our  chemical  litera¬ 
ture  which  have  appeared  of  late  have  all  tended 
towards  the  direction  of  practice.  They  have 
not  been  written  for  the  drawing-room,  but  for  the 
laboratory.  Hence  the  success  with  which  their 
ministrations  have  been  attended,  Mr.  Bow¬ 
man’s  little  treatise  is  a  compromise  between  the 
purely  systematic  and  purely  experimental,  and 
thus  serves  to  fill  a  void  in  chemical  literature 
which  has  been  often  recognised.  The  learner, 
when  he  first  commences  the  study  of  a  new 
science,  does  not  require  to  be  burdened  with 
the  task  of  referring  to  a  multiplicity  of  books. 
A  treatise  which  should  be  sufficient  in  its  prac¬ 
tical  detail  to  initiate  the  pupil  to  laboratory 
operations,  and  at  the  same  time  explain  the 
rationale  of  the  phenomena  seen,  was  a  desidera¬ 
tum.  This  Mr.  Bowman’s  manual  supplies. 

Many  of  our  readers  have  from  time  to  time 
requested  us  to  furnish  them  with  information 
relative  to  the  use  of  chemical  symbols.  This, 
on  some  occasions,  we  have  done.  Much  more, 
however,  may  be  profitably  said  on  this  impor¬ 
tant  subject  so  necessary  to  the  comprehension 
and  study  of  modern  chemistry.  Mr.  Bowman’s 
exposition  of  the  use  of  symbols  is  clear,  defi¬ 
nite,  yet  concise.  He  has  also  ventured  to 
introduce  an  extension  of  the  symbolical  mean¬ 
ing  by  varying  the  type  of  his  symbolical  letters. 
This  is  a  plan  which  many  will  admire,  and  we 
should  be  amongst  the  number  could  we  be  cer¬ 
tain  that  mistakes  in  printing  would  not  be 
made.  After  having  given  a  copious  list  of 
symbols,  our  author  opens  his  subject  thus  :  — 

“  Each  of  these  symbols  expresses  one  equi¬ 
valent  or  atom  of  the  substance  which  it  repre¬ 
sents.  Thus  H  stands  for  one  atom  or  equivalent 
of  hydrogen  ;  Cu  for  an  equivalent  of  copper  ; 
Hg  for  one  of  mercury. 

“  When  a  small  figure  is  placed  to  the  right 
of  a  symbol,  rather  below'  the  line,  it  means  that 
there  is  that  number  of  equivalents  of  the  sub¬ 
stance  present.  Thus  Pb^  means  two  equivalents 
of  lead ;  Og,  five  equivalents  of  oxygen  ;  Hjg, 
ten  equivalents  of  hydrogen. 

“  Two  or  more  symbols  placed  together  sig¬ 
nify  that  the  elements  which  they  represent  are 
chemically  united  in  the  closest  manner.  Thus 
HO  stands  for  water,  which  is  a  compound  of 
one  equivalent  of  hydrogen  and  one  of  oxygen ; 
SOj  represents  anhydrous  sulphuric  acid,  com¬ 
posed  of  one  equivalent  of  sulphur  and  three  of 
oxygen  ;  CijHioOio  represents  starch,  which 
consists  of  twelve  equivalents  of  carbon,  ten 
of  hydrogen,  and  ten  of  oxygen,  chemically 
combined  together. 

“  When  symbols  are  separatedby  a  comma  they 
represent  compounds  which  are  held  together 
by  a  force  less  strong  than  that  which  unites  ele¬ 
ments  that  have  no  such  mark  interposed.  Thus 
K0,S03,  means  sulphate  of  potash,  composed  of 
potash  and  sulphuric  acid.  The  constituents  of 
sulphate  of  potash,  therefore,  are  both  com¬ 
pounds,  and  the  affinity  which  unites  the  potas¬ 
sium  with  the  oxygen,  and  the  sulphur  with  the 
three  equivalents  of  the  same  element,  is  sup¬ 
posed  to  be  stronger  than  that  which  unites  the 
acid  with  the  base,  since  it  is  easier  to  break  it 
up  into  potash  and  sulphuric  acid  than  into  po¬ 
tassium,  oxygen,  and  sulphur, 

“  When  the  sign  +  is  interposed  it  indicates 
that  the  substances  between  which  it  is  placed 
are  united  in  a  manner  still  less  intimate.  Thus 
in  crystallized  carbonate  of  soda  (Na0,C02  + 
10  Aq),  we  have  sodium  and  oxygen  in  the 
soda,  and  carbon  and  oxygen  in  the  carbonic 
acid,  combined  in  the  closest  and  strongest  man- 
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ner  ;  the  soda  and  carbonic  acid  thus  formed  are 
separated  by  a  comma,  showing  that  they  are 
held  together  by  wha^we  may  here  call  the  se¬ 
cond  degree  of  affinity ;  while  the  ten  equivalents 
of  water  of  crystallization,  separated  by  the  sign 
+  ,  are  held  by  a  much  weaker  force,  so  feeble, 
indeed,  that  a  very  moderate  heat  is  sufficient  to 
expel  them. 

“  The  sign  -l-  is  used  also  to  separate  the  sym¬ 
bols  of  substances  which  are  entirely  disunited, 
as  when  we  wish  to  express  a  mixture  of  carbo¬ 
nate  of  lime  and  hydrochloric  acid,  we  put  it  thus, 
Ca0,C02  +  HCT, 

“  A  large  figure  placed  immediately  before  a 
symbol  multiplies  all  the  symbols  as  far  as  the 
next  comma  or  +  sign.  Thus,  in  the  common 
phosphate  of  soda  (2Na0,H0,P05)  there  are 
two  equivalents  of  soda,  one  of  water,  and  one  of 
phosphoric  acid,  combined  together.  If  a  large 
figure  were  placed  before  the  whole  formula  en¬ 
closed  in  brackets,  thus,  5  (2NaO,HO,POg),  it 
would  represent  five  equivalents  of  the  entire 
salt. 

“  It  is  really  wonderful  how  much  these  little 
symbols  are  capable  of  expressing,  and  how 
often  and  completely  they  assist  in  simplifying 
and  rendering  intelligible  even  the  most  com¬ 
plicated  chemical  changes  ;  for,  besides  the  in¬ 
formation  they  convey'  relative  to  the  composi¬ 
tion  of  the  substances  which  they  express,  they 
can  be  so  combined  in  the  form  of  equations  as 
to  show  in  the  most  perfect  manner  the  various 
compounds  which  result  during  chemical  decom¬ 
positions.  For  this  purpose  the  symbols  of  the 
substances  employed  are  placed  together,  so  as 
to  form  one  side  of  the  equation ;  on  the  other 
side  are  placed  those  of  the  substances  which 
are  produced  during  the  decomposition ;  and,  as 
no  atom  of  matter  is  lost  during  these  trans¬ 
formations,  it  necessarily  follows  that  the  value 
of  both  sides  of  the  equation  must  be  equal. 
For  example,  the  decomposition  of  carbonate  of 
lime  by  hydrochloric  acid  may  be  thus  repre¬ 
sented  : — 

Ca0,C02  +  HCl=  CaCl  +  HO+  CO^. 

“  Here  we  place  the  symbols  of  carbonate  of 
lime  and  hydrochloric  acid  on  one  side,  and  on 
the  other  those  of  chloride  of  calcium,  water,  and 
carbonic  acid,  which  are  produced  during  the 
decomposition  ;  and  it  will  be  observed  that  on 
each  side  there  are  exactly  the  same  number  of 
equivalents,  namely,  one  of  calcium,  three  of 
oxygen,  one  of  carbon,  one  of  hydrogen,  and  one 
of  chlorine. 

“  I  have  ventured  to  introduce  a  slight  mo¬ 
dification  of  the  usual  mode  of  printing  the 
symbols,  which  will  enable  the  student  to  see  at 
a  glance  whether  the  substances  expressed  are 
in  the  solid,  liquid,  or  gaseous  form. 

“  Those  in  the  solid  state  are  printed  in  strong 
Roman  type,  as  Pb,  lead.  Liquids,  or  substances 
in  solution,  are  printed  in  strong  italics,  as  HO, 
water  ;  and  gases  or  vapours  are  represented  by 
thin  letters  as  H,  hydrogen,  HO,  steam. 

“  Thus,  in  the  above  equation,  liquid  hydro¬ 
chloric  acid  (HCl)  is  poured  on  solid  carbonate 
of  lime  (Ca0,C02)  ;  chloride  of  calcium  (CaCT) 
is  formed,  which  remains  in  solution,  together 
with  carbonic  acid  (COg),  which  passes  off  in 
the  gaseous  form. 

“  It  is  very  important  that  the  student 
should  at  once  begin  to  make  careful  notes  of 
all  the  experiments  he  engages  in.  He  should 
endeavour  to  do  this  in  as  concise  and  methodi¬ 
cal  a  manner  as  possible,  and  he  will  find  it  very 
advantageous  to  make  use  of  symbols  in  describing 
the  substances  he  employs,  and  the  changes 
which  they  undergo  :  he  will  thus  be  able  to 
record  much  in  a  small  space,  and  at  the  same 
time  he  will  be  making  himself  familiar  with  the 
composition  of  the  substances  with  which  he  is 
experimenting. 

“  When,  as  is  often  the  case,  especially  in 
analy'tical  experiments,  there  are  several  solutions 
and  precipitates  either  filtering,  digesting,  or 
waiting  till  the  operator  has  leisure  to  attend  to 
them,  it  is  necessary  to  mark  them  in  some  way, 
to  prevent  confusion.  This  is  easily  done  with 
small  pieces  of  gummed  paper,  on  which  a  letter 
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Or  number  may  be  written,  corresponding  with  a 
similar  reference  mark  in  the  note-book. 

“  The  student  will  sJon  learn  by  expe¬ 
rience  that  he  cannot  be  too  methodical  in  his 
operations,  or  too  careful  in  cultivating  habits  of 
neatness  and  cleanliness.  The  presence  of  a 
little  saline  or  other  impurity  in  a  glass,  owing 
to  careless  washing  or  a  little  extraneous  matter 
having  been  allowed  to  find  its  way  into  a  bottle 
or  test-tube,  may  retard  or  spoil  the  result  of 
•whole  days  of  labour.” 

With  respect  to  the  most  important  subject  of 
cleaning  and  cleanliness,  we  are  glad  of  the  op¬ 
portunity  to  prove  to  our  young  readers  that  the 
strict, — we  had  almost  said  stern, — injunctions  on 
that  head  propounded  by  ourselves  are  repeated 
quite  as  emphatically,  although  in  other  words, 
by  our  author  : — 

”  It  is  easy  to  clean  even  the  dirtiest  vessel, 
provided  it  has  not  been  allowed  to  remain  long 
with  the  impurities  adhering  to  it ;  this,  indeed, 
should  never  be  permitted,  and  is  readily  avoided 
by  making  it  a  rule  never  to  leave  work  for  the 
day  until  the  whole  of  the  soiled  apparatus  has 
been  thoroughly  washed,  and  left  to  drain  during 
the  night,  ready  for  wiping  the  next  morning. 
For  most  purposes  of  cleaning  water  will  be 
found  sufficient,  especially  when  the  dirt  is  still 
moist ;  and,  when  mere  riirsing  does  not  remove 
it,  gentle  friction  with  moist  tow  and  coal  ashes 
will,  in  most  cases,  prove  effectual.  When  the 
form  of  the  vessel  to  be  cleaned  is  such  as  will 
not  allow  the  introduction  of  the  hand  (as  flasks, 
test-tubes,  &c.),  a  piece  of  stick  or  wire,  having 
a  little  tow  wrapped  round  the  end,  will  be  found 
very  convenient.  Glasses  or  basins  that  have 
been  set  aside  to  drain  should,  before  using,  be 
wiped  with  a  dry  clean  cloth,  to  remove  any  ad¬ 
hering  particles  of  dust  or  moisture.  Bottles  or 
flasks,  when  required  to  be  perfectly  dry  inside, 
may,  after  most  of  the  water  has  been  removed, 
be  easily  dried  by  warming  them  gently,  and 
blowing  air  into  them  through  a  glass  tube, 
either  with  the  bellows  or  from  the  lungs ;  in 
this  way  the  water  is  converted  into  vapour, 
which  is  quickly  removed  by  the  current  of  com¬ 
paratively  di'y  air. 

”  When  a  glass  or  dish  is  greasy,  it  should  be 
first  wiped  as  clean  as  possible  with  tow  or  a  dry 
cloth,  then  moistened  with  a  little  strong  potash, 
and,  lastly,  well  washed  and  rinsed  with  water. 
When  the  dirt  to  be  removed  is  resinous  also,  or 
tarry,  the  application  of  strong  potash  or  sul¬ 
phuric  acid  will  generally  act  upon  it  in  such  a 
way,  that  subsequent  washing  with  water,  toge¬ 
ther  with  gentle  friction  with  coal  ashes,  will 
render  it  quite  clean.  It  often  happens,  especially 
when  a  glass  has  been  allowed  to  dry  in  a  dirty 
state,  that  an  insoluble  crust  is  formed  on  the 
surface,  which  is  very  difficult  of  removal  by 
mechanical  means,  but  readily  yields  on  the  ap¬ 
plication  of  a  few  drops  of  hydrochloric  or  some 
other  acid.  An  instance  of  this  is  afforded  by 
solutions  of  lime,  which,  on  exposure  to  the  air, 
frequently  deposit  a  crystalline  sediment  of  car¬ 
bonate  of  lime,  which  adheres  strongly  to  the 
glass,  but  instantly  dissolves  on  the  addition  of 
the  acid. 

”  When  thrown  upon  his  own  resources,  the 
student  will  often  find  it  of  the  utmost  value  to 
be  able  to  substitute,  in  default  of  more  perfect 
apparatus,  the  common  things  used  in  domestic 
life,  which  are  to  be  found  in  every  house,  such 
as  glasses,  plates,  cups,  saucepans,  &c.  When 
in  addition  to  these  he  has  at  his  command  a 
blowpipe,  a  small  piece  of  platinum  foil  and 
wire,  a  flask  or  two,  a  funnel,  and  a  little  glass 
tubing  of  different  sizes,  he  will,  with  the  ex¬ 
ercise  of  a  little  ingenuity  and  contrivance,  be 
able  to  go  through  a  very  considerable  course  of 
experimental  chemistry.  He  may  rest  assured 
that  it  is  no  disadvantage,  but  rather  the  con¬ 
trary,  to  be  thus  compelled  to  devise  and  con¬ 
struct  for  himself  rude  and  extemporaneous 
forms  of  apparatus  ;  and,  if  he  should  require  en¬ 
couragement  to  persevere  in  spite  of  the  scanti¬ 
ness  of  his  resources,  he  need  only  be  reminded 
that  the  majority  of  those  whose  names  shine 
brightest  in  the  annals  of  science  have  laid  the 


S^oundwork  of  their  future  eminence  while 
placed  under  the  most  unfavourable  circum¬ 
stances.  So  it  was  with  the  great  Davy ;  so  with 
Dalton,  with  Scheele,  Farada}',  Dumas,  Liebig, 
and  many  others  almost  equally  illustrious.” 

THE  PLANTAGENET  RAZOR. 

Mr.  Stewart,  the  inventor  of  the  Plantagenet 
razor,  sent  us  one  for  our  opinion.  Having  tried 
the  instrument,  we  were  very  much  delighted 
with  its  principle  of  construction,  which  being 
strictly  mechanical,  however,  we  did  not  see 
how  it  could  fall  within  our  sphere  of  comment. 
We  are  enabled,  however,  to  suggest  to  the  in¬ 
ventor  a  most  important  chemical  principle 
which  he  may  invoke,  the  mechanical  nature  of 
his  razor  remaining  intact.  We  must  premise 
our  observations  on  this  head  by  the  statement 
that  the  plantagenet  is  peculiar  in  being  supplied 
with  a  comb-shaped  guard,  which  prevents  the 
razor  blade  from  cutting,  except  it  be  held  at 
the  angle  most  adapted  for  effecting  abrasion  of 
the  beard,  and  from  dangerously  cutting  under 
any  circumstances.  The  comb-like  protector 
is  now  made  of  German  silver,  and  thus, 
with  the  steel  of  the  razor  blade,  a  galvanic 
circle  is  constituted,  of  which  the  latter  is  not 
the  protected  part.  If  the  guard  or  comb  were 
made  of  zinc,  not  only  would  the  razor  possess 
all  its  present  good  qualities,  but  its  blade  would 
be  protected  from  rust.  Let  the  manufacturer 
profit  by  this  suggestion. 
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OUR  OWN  SERIES. 

No.  III. 

ON  CHEMICAL  MANIPULATION. 

The  Cleaning  of  Glass — {Continued). 

We  have  now  to  direct  the  learner’s  attention 
to  the  methods  of  cleaning  glass  vessels  of  more 
complex  form  than  any  which  have  hitherto 
come  under  our  notice. 

To  this  category  must  be  referred  bottles, 
flasks,  retorts,  bulbed  tubes,  &c.,  comprehending 
a  great  number  of  instruments  for  which  there 
is  no  name  whatever. 

First  of  all  we  will  commence  by  the  cleaning 
of  bottles.  These  are  sulqect  to  be  soiled  by 
any  of  the  impurities  to  which  other  glass  ves¬ 
sels  are  liable,  and  they  present  certain  condi¬ 
tions  of  difficulty  in  this  respect,  that  in 
many  cases,  that  is  to  say,  whenever  the  orifice 
of  their  mouths  is  smaller  than  a  certain  limit, 
even  indirect  friction  of  a  stick  covered  with 
cotton  or  linen  cannot  be  applied  to  remove  any 
impurities,  neither  can  their  internal  surface  be 
polished  by  means  of  chamois  leather.  Some 
other  methods,  therefore,  of  attaining  the  end 
desired  must  be  devised. 

The  first  thing  in  this  case,  as  before,  is  to 
ascertain  the  kind  of  impurity  to  be  removed, 
and,  consequently,  the  chemical  agent  best 
adpated  for  removing  it.  Generally  speaki^ig, 
the  plan  of  operation  should  be  as  follows : — 

A  portion  of  the  chemical  agent,  sufficient 
to  fill  one  third  of  the  capacity  of  the  bottle, 
should  be  poured  in,  and  now  should  be  added 
some  brown  paper,  pulled  into  small  pieces; 
also  some  shot.  The  whole  being  well  agitated, 
it  will  be  found  that  the  mechanical  agency  of 
the  brown  paperand  the  shot  will  be  aboutequiva- 
lent  to  manual  friction,  or  that  accomplished  by 
the  introduction  of  a  padded  stick.  When  it  is 


observed  that  all  the  particles  of  adherent  dirtr. 
have  been  removed,  the  chemical  liquid  may 
be  poured  into  the  next  bottle  of  the  series  to  be 
cleaned,  and  so  on  until  its  chemical  agency 
has  become  expended.  The  bottle  should  now 
be  rinsed  out  in  many  waters,  the  last  being  in¬ 
variably  distilled  water.  The  reason  of  this  is 
obvious,  seeing  that  as  the  interior  of  the  bottle 
cannot  be  wiped  dry,  but  that  dryness  must 
result  from  evaporation,  all  the  impurities  which 
common  water  always  contains  would  be  ine¬ 
vitably  left  upon  the  interior  surface  of  the 
glass. 

After  these  many  successive  washings  just 
described,  the  last  with  distilled  water,  the  bottle 
may  be  regarded  as  clean,  and  for  many  pur¬ 
poses  it  may  be  applied  at  once  to  the  intended 
use,  or  may  be  restoppered  and  put  away. 
There  are  many  purposes,  however,  to  which 
wet  bottles  are  totally  inapplicable,  such  as  the 
preservation  of  certain  gases,  ot  which  am¬ 
monia  is  an  example.  Hence  the  efficiently 
drying  a  glass  bottle  is  often  no  less  necessary 
than  its  efficient  cleansing.  This  is  accom¬ 
plished  as  follows: — The  greater  portion  of 
water  having  been  allowed  to  drain  away  by 
simply  turning  the  bottle  upside  down,  and 
letting  it  remain  for  some  lime  in  this  position, 
the  bottle  is  warmed  before  the  fire,  and,  one 
end  of  a  glass  tube  being  inserted,  air  is  at  first 
blown  by  the  mouth.  The  effect  of  this  treat¬ 
ment  is  the  expulsion  of  a  large  amount  of 
water  in  the  state  of  vapour;  soon,  however, 
there  arrives  a  period  when  the  air  of  the  lungs 
conveys  more  moisture  than  the  remaining 
thin  film  of  water  on  the  interior  of  the  bottle 
would  furnish.  Whenever  this  period  has 
arrived  the  operation  of  blowing  must  give 
place  to  that  of  suction,  and  for  a  reason  too 
evident  that  it  should  be  mentioned.  The 
operation  of  suction  may  be  known  to  have  been 
continued  sufficiently  long  when,  a  clean  and 
dry  piece  of  tube  being  used,  no  more  moisture 
deposits  on  its  inside. 

It  is  evident  that  we  have  hitherto  supposed 
the  operator  to  be  dealing  with  small-mouthed 
bottles,  for,  in  point  of  fact,  those  with  mouths 
sufficiently  large  to  admit  of  direct  or  indirect 
friction  may  be  cleaned  in  the  simple  manner, 
and  may  be  dried  by  means  of  filter-paper,  and 
polished  as  usual.  Flasks,  tubulated  retorts 
and  bulbs,  and  a  great  variety  of  other  glass 
apparatus,  must  be  cleaned  and  dried  in  the 
manner  directed  for  small-mouthed  bottles.  The 
operator,  however,  will  have  anticipated  the 
existence  of  many  forms  of  glass  apparatus  of 
which  the  plain  or  non-tubular  retort  is  the  type, 
consisting  of  a  bulb  or  expansion  joined  to  the 
tube  part  by  an  angle  or  bend.  The  young 
operator  will  be  anxious  to  know  how  such  are 
to  be  dried. 

i  In  the  language  of  absolute  truth,  they  can¬ 
not  be  dried  at  all.  Dried  to  all  appearance 
they  may  be,  and  useful  for  the  greater  number 
of  operations, — but,  should  there  occur  in  the 
course  of  chemical  research  the  necessity  for  a 
non-tubular  retort  absolutely  dry,  a  new  one 
should  be  selected  that  has  never  been  used 
before. 

There  exists  a  great  number  of  chemical  in¬ 
struments  open  at  both  ends,  but  made  up  of 
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bulbs  joined  to  tubular  portions,  either  straight 
or  bent.  Sueh  instruments  are  exceedingly 
difficult  to  clean,  if  they  should  happen  to  be 
soiled  internally  by  any  substance  that  not  only 
requires  chemical  hut  mechanical  agency  for  its 
removal. 

The  utmost  that  can  be  accomplished  in  the 
way  of  mechanical  agency  consists  in  intro¬ 
ducing  and  shaking  about  a  few  shot.  If  bits 
of  paper  were  thrust  in  for  a  similar  purpose 
the  chances  are  that  they  would  never  he  got 
out  again.  Hence  it  follows  that  in  the  course 
of  rigid  chemical  investigation  there  are  many 
small  pieces  of  apparatus  which,  on  account  of 
the  impossibility  of  cleaning  them  by  reason  of 
their  complex  form,  cannot  be  used  twice,  and 
must  be  made  as  often  as  they  are  required. 

This  making  of  glass  apparatus  naturally 
conducts  us  to  another  part  of  our  subject,  viz., 
the  cutting,  the  bending,  and  blowing  of  glass. 


THE  GAS  MONOPOLY. 

A  NOTION  seems  to  have  occupied  the  minds  of 
certain  City  gas  companies  that  their  staple 
production  is  referable  so  exclusively  to  the  realm 
of  the  spiritual,  the  vague,  and  mysterious, 
that  any  reasoning  about  it  is  entirely  out  of 
the  question  to  men  of  mere  ordinary  capacities 
and  common  sense.  Nothing  less  than  this 
conviction,  we  presume,  would  have  led  tlrem 
to  try  such  a  hazardous  experiment  on  the 
gullibility  of.  the  gas-burners  of  Farringdon 
Without,  as  we  heard  detailedAn  Tuesday  night 
at  the  public  meeting  held  in  Anderton’s  Hotel. 
Our  readers  are  well  aware  that  a  widely-rami¬ 
fied  movement  now  exists  in  this  city  and  its 
suburbs  to  cheapen  the  price  of  gas.  Long 
before  the  question  of  thus  cheapening  it  be¬ 
came  publicly  discussed,  we,  on  many  occa¬ 
sions,  held  forth  in  our  pages,  some  instances  of 
the  great  peculations  to  which  the  gas-burning 
community  were  habitually  subjected.  Our 
remarks,  nevertheless,  were  in  advance  of  the 
time,  they  fell  stillborn  upon  the  public  ear,  and 
were  lost  upon  all  but  those  of  our  own  scientific 
circle.  Lately  it  has  been  demonstrated  by 
experiments,  and  on  authority  which  preclude 
all  doubt,  that  coal-gas  of  good  quality  can  be 
remuneratively  distributed  in  London  for  3s.  6d. 
per  thousand  cubic  feet,  instead  of  7s.  now 
charged.  Instead  of  7s.,  we  say,  the  price  ivas 
8s.  And  now  comes  the  amusing  part  of  our 
story.  A  certain  gas  company  in  the  metropolis, 
after  much  solicitation,  many  threats,  and  peti¬ 
tions  innumerable,  conceded  the  boon  of  gas  for 
7s.  per  thousand  cubic  feet.  The  boon,  how¬ 
ever,  led  to  this  result — at  the  end  of  the 
quarter  the  greater  number  of  the  consumers  of 
gas  made  by  that  company  discovered  that  they 
were  actually  paying  more  per  measure  for  gas 
at  7s.  per  thousand  cubic  feet  than  at  8s.;  and 
this  in  some  cases  notwithstanding  an  actual 
reduction  in  the  number  of  burners  employed. 
The  general  inference  from  this  was  obviously 
as  follows,  that,  although  the  company  had 
diminished  their  price  per  measure,  they  had 
consentaneously  deteriorated,  or,  in  common 
language,  adulterated,  their  staple. 

Now,  this  general  deduction,  comprehended  to 
the  extent  mentioned  even  by  the  exercise  of 
common  sense,  requires  a  chemical  exposition 


to  reduce  it  to  the  simplest  form  of  which  it  is 
susceptible.  The  chemical  state  of  the  case  is 
this  : — Coal,  by  exposure  to  heat  in  close  vessels 
yields,  amongst  other  volatile  matters,  certain 
gaseous  combinations  of  carbon  with  hydrogen ; 
some  of  these  compounds  are  much  richer  in 
carbon  than  others,  and  the  amount  of  illumi¬ 
nating  property  is  in  direct  ratio  to  the  amount 
of  carbon.  Now,  olefiant  gas,  which  is  the 
richest  of  all  the  gases  in  the  mixture  termed 
coal-gas,  consists  of  four  equivalent  parts  of 
carbon  and  four  of  hydrogen  united  into  the 
same  bulk  as  hydrogen  itself ;  and  by  simply 
heating  this  gas  to  a  sufficient  extent,  or,  what  is 
almost  the  same,  thing,  by  simply  distilling 
the  coal  at  a  high  temperature,  each  volume 
of  olefiant  gas  is  expanded  into  four,  whilst  its 
illuminating  effect  is  diminished  four  times. 
Thus  a  company  supplying  pure  olefiant  gas,  at 
8s.  per  one  thousand  cubic  feet,  might,  if 
volume  or  the  meter  test  were  the  mere  criterion, 
expand  the  olefiant  gas  four  times,  charge  2s. 
per  one  thousand  cubic  feet,  and  still  be  profited 
as  hitherto. 

Thus  it  is  evident  that  no  mere  stipulation  for 
a  gas  company  to  sell  its  gas  at  so  much  per 
thousand  cubic  feet  is  enough  to  protect  the  in¬ 
terests  of  the  consumer;  and,  inasmuch  as  the 
illumiminating  power  of  coal-gas  is  in  direct 
proportion  to  the  amount  of  carbon  which  it 
holds  dissolved,  this  fact  should  be  made  to  be¬ 
come  a  prominent  element  in  the  contract. 

PHARMACEUTICAL  SOCIETY.— Dec.  13. 


Mr.  Morson  in  the  chair. 

The  first  paper  read  was  by  Mr.  Midgeley,  on 
the  preparation  of  oxide  of  zinc  by  combustion. 

The  oxide  of  zinc  produced  by  Mr.  Midgeley, 
and  forming  the  subject  of  this  paper,  is  not 
prepared  by  dissolving  the  zinc  in  acids,  and 
precipitating  and  calcining,  as  directed  by  the 
Pharmacopoeia,  but  by  the  direct  combustion  of 
zinc  in  a  current  of  air. 

The  author  has  for  several  years  been  pre. 
paring  it  in  the  following  manner : — A  muffle 
was  employed  made  in  parts,  and  heated  to¬ 
gether  after  being  placed  in  the  furnace.  This 
muffle  consisted  of  a  large  tile  or  bottom  piece 
turned  up  at  the  edges,  about  sixteen  inches  long 
and  ten  or  eleven  wide,  to  receive  the  roof  or 
upper  part  formed  by  two  slanting  sides,  having 
a  flue  at  the  top  perforated  with  holes  under¬ 
neath,  and  an  opening  above  whereby  a  current 
of  air  may  pass  off,  thus  inducing  a  current  of 
air  through  the  muffle  during  the  combustion  of 
oxide  of  zinc. 

"When  the  muffle  is  placed,  and  red  hot,  the 
door  being  removed,  from  half  a  pound  to  three 
quarters  of  a  pound  of  granulated  zinc  is  in¬ 
troduced,  which  shortly  in  flames,  forming 
a  pulverulent  white  oxide,  which  should 
be  gently  raised  by  the  point  of  an  even 
rod  to  expose  the  burning  zinc  to  the  cur¬ 
rent  ;  these  flakes  may  be  removed  when  perfectly 
formed  till  the  whole  is  oxidized ;  the  muffle 
should  be  cleared  of  one  parcel  before  another  is 
begun.  In  this  way  each  operation  may  be 
finished  in  half  an  hour,  and  the  product  is  a 
beautiful  white  oxide,  smooth,  soft,  and  light ; 
it,  however,  requires  washing,  as  it  generally 
happens  that  a  minute  portion  of  metal  adheres 
to  the  oxide.  If  it  is  wanted  to  save  the  portion 
of  oxide  which  would  pass  off  by  the  current  of 
air,  the  chimney  of  the  muffle  should  be  conti¬ 
nued  through  the  top  of  the  furnace,  and  pass 
through  a  cylinder  or  tube  in  which  a  little 
water  is  placed,  and  by  connecting  this  tube 
with  the  chimney  of  the  furnace  a  draught  is 
secured,  and  the  greatest  part  of  the  oxide  will 
be  obtained.  The  oxide  of  zinc  is  not  volatile, 


only  passes  off  by  its  levity  in  a  current  of  air. 
These  flues  should  be  occasionally  cleaned  to 
keep  up  the  currenti)f  air,  as  the  success  of  the 
operation  mainly  depends  on  the  draught.  Mr. 
Midgeley  had  made  some  of  the  foregoing  re¬ 
marks  public  in  1843  ;  and  since  that  time  he 
had  been  able,  principally  through  the  use  of 
larger  apparatus  and  by  conducting  his  opera¬ 
tions  on  a  larger  scale,  to  produce  before  the 
society  a  better  sample  than  originally  ;  and  also 
to  demonstrate,  aided  by  the  reduction  in  the 
price  of  zinc,  its  applicability  to  certain  pur¬ 
poses  for  which  it  was  formerly  found  too  costly. 
The  specimen  on  the  table  was  taken  from  a  bulk 
of  1|  cwt.  prepared  by  one  process.  Zinc,  or  the 
spelter  of  commerce,  might  soon  be  obtained  of 
extreme  purity,  and  could  be  made  to  yield  by 
combustion  an  oxide  free  from  indications  of 
foreign  metallic  bodies.  Formerly  the  oxide  of 
zinc  thus  obtained  showed  brown  spots  after 
washing.  The  only  impunity  which  could  be 
detected  in  the  oxide  of  zinc  prepared  by  com¬ 
bustion  on  Mr.  Midgeley’s  plan  arose  from  the 
presence  of  minute  portions  of  imperfectly- 
oxidated  metal,  which  is  removed  in  sifting,  the 
only  process  which  the  oxide  of  zinc  need  un¬ 
dergo  after  it  has  left  the  furnace  to  fit  it  for 
immediate  employment  in  ointments,  &c.  It 
is  not  liable  to  become  rancid  when  made  into 
ointments  like  the  common  oxide,  and  has  a 
superior  efficacy  for  cutaneous  disorders  and  in¬ 
juries  of  the  skin. 

Mr.  Redwood  had,  in  a  paper  published  in 
1843,  remarked  that  the  Pharmacopoeia  of  1824 
had  directed  the  oxide  of  zinc  to  be  precipitated 
from  a  solution  of  the  sulphate.  The  latter  was 
dissolved  in  distilled  water,  and  a  solution  of 
ammonia  added  in  sufficient  quantity  to  com¬ 
plete  the  separation  of  the  oxide.  When  the 
clear  liquid  was  poured  off,  the  powder  was  to  be 
repeatedly  washed  with  distilled  water  and  dried 
in  the  sandbath.  Mr.  Redwood  found  that,  of 
the  two  substances  met  with  in  the  shops  under 
the  name  of  oxide  of  zinc,  one  was  prepared  ac¬ 
cording  to  this  formula  of  1824,  and  the  other 
prepared  by  substituting  an  alkaline  carbonate 
for  the  solution  of  ammonia  in  precipitating,  the 
remainder  of  the  process  of  1824  being  retained. 
Neither  of  these  resembled  the  oxide  of  zinc  of 
the  present  Pharmacopoeia.  Mr.  Redwood  ex¬ 
amined  a  specimen  of  oxide  of  zinc  of  the  Phar¬ 
macopoeia  of  1824  formed  by  precipitating  from 
a  solution  of  sulphate  of  zinc  with  solution  of 
ammonia.  It  presented  the  appearance  of  a 
very  white  light  powder,  and  afforded  no 
effervescence  on  the  addition  of  acids,  but 
yielded  a  dense  precipitate  on  adding  chloride  of 
barium  to  its  solution  in  hydrochloric  acid.  It 
was  found  to  contain  64  parts  of  oxide  of  zinc, 
13  of  sulphuric  acid,  and  23  of  water.  The  cor¬ 
rectness  of  this  statement  Mr.  Midgeley  calls  in 
question,  and  denies  that  sulphuric  acid  could 
exist  in  a  free  state  with  oxide  of  zinc,  which  he 
believes  it  would  saturate,  and  only  remain  per¬ 
manently  fixed,  taking  up  water  of  crystalliza¬ 
tion.  It  seems  certain  that  all  the  preparations 
of  oxide  of  zinc  prepared  according  to  the  Phar¬ 
macopoeia  contain  only  rather  more  than  half  the 
substance  they  represent ;  they  can,  therefore,  be 
of  only  half  its  efficacy  in  practical  use.  Be¬ 
sides  the  pharmaceutical  uses  of  oxide  of  zinc, 
it  is  prepared  by  combustion,  capable  of  supply¬ 
ing  the  place  of  white  lead  as  the  base  of  paints. 
It  is  free  from  the  noxious  properties  of  the  latter, 
it  resists  the  action  of  inflammable  gases,  is  not 
affected  by  carburets  or  sulphurets,  or  the  exha¬ 
lations  of  animal  matter,  and  cannot  be  decom¬ 
posed  by  other  metals.  It  is  positively  electric, 
and  therefore  peculiarly  adapted  to  iron  work ;  it 
is  capable  of  resisting  sea  water  ;  it  would,  pre¬ 
pared  on  a  larger  scale,  rival  white  lead  in  price 
as  well  as  in  other  qualities ;  and,  lastly,  is  not 
liable  to  the  objections  to  which  the  preparation 
of  white  lead  must  always  be  open  from  the 
baneful  influence  of  the  latter  upon  the  health 
of  those  engaged  in  its  preparation. 

Mr.  Squire  observed  that  in  his  experience  he 
had  found  that  the  oxide  of  zinc  had  not  suffi¬ 
cient  body  to  serve  as  a  substitute  for  white  lead. 


78 


THE  CHEMICAL  TIMES 


He  -would  -wish  to  kno-w  if  Mr.  Midgeley  had 
seen  it  in  use  ? 

Mr.  Midgeley  had  used  it  and  frequently  seen 
it  used.  It  has  the  quality  of  showing  itself 
white  while  in  the  process  of  working,  enabling 
the  artist  to  judge  the  degree  of  colour  before 
the  work  is  dry.  The  white  of  barytes  cannot  be 
seen  in  water,  being  transparent :  the  painter  is 
thus  enabled  to  regulate  the  lights  and  shades. 
With  respect  to  body,  zinc  is  to  lead  as  is  two  to 
three.  From  the  relative  specific  gravities  of 
the  carbonate  of  lead  and  the  oxide  of  zinc  the 
author  considers  that  three  coats  of  the  latter 
should  supply  the  place  of  two  of  the  former. 
The  oxide  is  verj-  opaque. 

Mr.  Redwood  said  there  could  be  no  doubt, 
after  the  communication  of  Mr.  Midgeley,  that  a 
very  serviceable  oxide  of  zinc  was  obtainable  by 
combustion,  and  that  it  would,  in  purity  as  well 
as  in  every  other  respset,  be  equal  to  that  pre¬ 
pared  according  to  the  Ph.  process,  from  which 
it  could  not  be  distinguished.  Notwithstanding 
the  remarks  which  had  been  made,  Mr.  Redwood 
was  of  opinion  that  the  process  of  the  Ph.  Loud., 
if  strictly  and  carefully  followed,  would  yield  an 
excellent  preparation ;  but  it,  nevertheless,  re¬ 
mained  a  fact  that  nine  tenths,  indeed  he  might 
say  ninety -nine  hundredths,  of  what  is  used  by 
the  pharmaceutists  as  oxide  of  zinc  has  no  claim 
W’hatever  to  that  designation.  Mr.  Redwood,  in 
concurring  with  others  to  br  ng  this  subject  for¬ 
ward,  had  been  anxious  to  call  the  attention  of  re¬ 
tail  chemists  to  the  fact  that  what  they  used  as 
oxide  of  zinc  was  not  a  pure  and  genuine  article. 
His  attention  had  been  called  to  this  subject 
some  time  ago  ;  and  he  obtained  many  specimens 
from  the  shops  and  found  that  none  of  them  con¬ 
tained  more  than  sixty-four  per  cent,  of  the 
oxide  :  the  remainder  was  water  and  sulphuric 
or  carbonic  acid  in  combination  with  the  oxide. 
It  was  imijortant  to  remind  chemists  that  they 
should  examine  oxide  of  zinc.  Mr.  Midgeley’s 
preparation  is  liable  to  one  objection  alluded  to 
on  a  previous  occasion,  one  which  will,  no  doubt, 
be  obviated  by  a  slight  modification  of  the  ar¬ 
rangement  by  which  it  is  prepared.  Minute  par¬ 
ticles  of  zinc  remain  in  the  metallic  state. 
This  is  the  objection  which  has  always  been 
found  to  exist  in  oxides  prepared  by  combustion. 
The  old  Pharmacopoeias  continued  for  a  long 
period  to  enjoin  the  preparation  of  the  oxide  by 
combustion.  The  zinc  was  placed  in  a  large 
crucible,  which  was  put  into  the  furnace,  but  the 
oxide  forms  very  speedily  a  coating  over  the 
zinc,  and  prevents  it  from  undergoing  complete 
oxidation.  Mr.  Redwood  thinks  this  objection 
might  be  entirely  removed  by  submitting  the 
preparation  to  elutriation  ;  every  pharmaceutist 
is  justified  by  the  authority  of  the  Pharma- 
copceias  in  substituting  this  form  of  the  oxide  for 
the  one  hitherto  used. 

Mr.  Scanlan  stated  that  he  tried  the  proposed 
method  fifteen  years  ago,  when  it  decidedly 
failed,  from  the  mass  of  metallic  zinc  which  was 
left.  Perhaps  this  was  owing  to  the  too  rapid 
passage  of  air  through  the  zinc. 

CALAMINE.  BY  JACOB  BELL. 

The  impurity  of  the  calamine  met  with  in 
commerce  has  long  been  notorious.  In  July  last 
Mr.  Moore  procured  six  specimens  of  calamine 
from  the  most  respectable  drug-houses  in  Lon¬ 
don.  Five  of  these  contained  no  zinc  whatever ; 
four  of  them  consisted  of  carbonate  of  lime,  per¬ 
oxide  of  iron,  sulphate  of  baryta,  and  water  ;  the 
fifth  contains  an  addition  of  phosphate  of  iron  ; 
and  the  sixth  contained  ; — 


Silica  .  28,.8 

Oxide  of  zinc . 

Carbonate  of  lime . 2.8 

Phosphate  of  iron .  6.6 

Water .  3.2 


100.0 

Since  then  various  inquiries  have  been  made 
with  a  view  to  trace  the  causes  of  this  adultera¬ 
tion,  in  order  to  ascertain  whether  the  same 
adulteration  prevailed  on  the  Continent.  Mr. 
Bell  thought  it  advisable  to  procure  specimens 
jTom  Paris,  and  six  samples  were  accordingly 


obtained  from  the  most  respectable  establish¬ 
ments  in  that  capital :  they  were  found  to  be 
fair  specimens  of  calamine,  although  differing 
in  colour,  and  not  prepared  as  in  this  coun¬ 
try.  The  compound  sold  in  England  as 
calamine  is  not  to  be  considered  as  a  fabri¬ 
cated  article,  but  as  a  native  mineral,  exist¬ 
ing  in  the  same  locality  with  the  proper  article, 
which  has  been  accepted  by  the  trade  and  the 
public  for  a  long  period,  has  answered  every  re¬ 
quirement,  and  given  general  satisfaction.  The 
specimens  which  are  on  the  table  are  native  car¬ 
bonate  of  zinc  in  its  usual  state ;  secondly, 
larger  in  size  ;  the  third,  crystalline,  with  minute 
particles  of  fiuor  spar ;  the  fourth,  cupreous  cala¬ 
mine  ;  the  fifth,  stalactitic.  Some  others  consist 
of  calcareous  sulphate  of  barytes  and  the  Dutch 
lead  of  commerce  ;  and  the  false  calamine  of  the 
shops,  the  last  of  the  six,  is  contaminated  with  a 
sufficient  quantity  of  iron  to  give  it  the  colour  of 
calamine,  and  is  a  very  frequent  occurrence  in 
the  market.  The  spurious  article  is  of  a  brighter 
and  more  popular  hue  than  the  genuine  drug, 
which  is  a  dirty  brown.  The  true  article  is 
rather  dearer  than  the  false,  but  not  so  much  so  as 
to  induce  and  maintain  a  practice  of  substitution, 
were  a  demand  for  the  genuine  article  general. 
The  specimens  of  English  calamine  examined 
were  obtained  from  Mr.  Adam,  of  Matlock,  who 
furnished  the  information  desired,  and  sent  me 
half  a  ton  of  real  calamine. 

Mr.  Bell  observed  that  it  would  scarcely  be 
Avorth  the  while  of  the  small  consumer  to  occupy 
himself  with  the  preparation  of  calamine,  and 
at  the  same  time  would  be  indiscreet  to  entrust 
the  process  to  the  hands  of  iiarties  accustomed 
to  supply  the  present  articles  to  the  trade;  but 
these  obstacles  to  the  use  of  the  genuine  article 
would  disappear  were  a  sufficient  demand  to 
arise  for  the  same  in  the  trade.  Mr.  Bell  stated, 
in  conclusion,  that  the  half  ton  of  pure  calamine 
was  to  be  disposed  of  to  any  party  who  might 
feel  disposed  to  become  a  purchaser. 

Mr.  Midgeley  observed  that  in  the  calamine 
district  the  distinction  between  the  genuine  and 
spurious  calamine  was  distinctly  recognised; 
that  no  difficulty  Avhatever  was  experienced  in 
procuring  the  latter,  but  that  purity  was  simply 
a  question  of  price.  Mr.  Midgeley  took  occasion 
some  time  since,  having  to  prepare  a  quantity  of 
Turner’s  cerate,  to  submit  the  medicinal  efficacy 
of  the  two  varieties  to  an  experimental  test,  and 
was  struck  by  the  marked  superiority  of  the 
cerate  prepared  with  genuine  calamine. 

Mr.  Fordred  said  that  before  the  inquiries  of 
Mr.  Moore  had  been  made  public  he  had  submitted 
several  s^recimens  produced  from  w'holesale 
houses  to  examination,  and  had  pointed  out  that 
they  consisted  mainly  of  sulphate  of  baryta. 
In  the  specimens  examined  the  quantity  of  iron 
present  was  not.  sufficient  to  give  the  bright 
colour,  which  was  artificially  communicated  by 
bole. 

Mr.  Squire  thought  that  the  use  of  calamine 
in  cerate  might  be  altogether  dispensed  with, 
and  oxide  of  zinc  substituted,  to  which  he  be¬ 
lieved  it  owed  all  the  efficacy  it  was  reputed  to 
possess. 

Mr.  Morson  said  it  struck  him  as  Amry  ques¬ 
tionable  AA'hether  a  Avhite  Turner’s  cerate  could 
ever  be  accepted  by  the  public;  its  identity  Avould 
be  liable  to  constant  challeng^;  this,  he  thought, 
was  an  objection  of  considerable  importance, 
especially  in  the  provinces.  He  anticipated  for  a 
white  Turner’s  cerate  most  complete  repudiation 
from  that  important  class— the  old  women!! 
There  was,  at  present,  in  the  Pharmacopoeia  an 
ointment  of  ox.  zinc  :  it  was  true  this  ointment 
might  be  coloured  to  resemble  the  popular  nos¬ 
trums.  Calamine  Avas  a  drug,  which  to  obtain 
pure  Avas.  a  matter  of  difficulty  to  the  chemist, 
from  the  number  of  extraneous  substances,  to 
separate  which  was  next  to  impossible^ 

Mr.  Redwood  observed  that  the  adulteration  of 
the  article,  or  its  replacement  by  another,  rested 
in  this  case,  not  with  the  -w'holesale  dealer,  but 
with  more  remote  parties.  He  had  been  at  some 
pains  to  make  inquiries,  and  had  found  that  the 
wholesale  houses  all  bought  of  the  same  person. 


a  dealer  in  the  City,  aaEo  tells  him  (Mr.  Red¬ 
wood)  that  he  obtains  it  from  a  house  at  Derby, 
Avhich  has  made  calamine  for  many  years  and 
supplied  the  trade.  It  Avas  Avith  that  party  the 
substitution  really  lay.  The  best  calamine  which 
could  be  made  without  zinc  was  to  be  had  from 
this  man, 

Mr.  Morson  announced  the  presentation  to  the 
society  of  the  portrait  of  the  treasurer,  Mr. 
Pigeon. 

A  note  was  then  read  from  Mr.  Bartlett,  ac¬ 
companied  with  specimens  of  cornudram,  a 
mineral  recently  found  in  India  and  some  parts 
of  China,  which,  from  its  peculiar  hardness, 
may,  it  is  thought,  prove  of  great  service  in  the 
laboratory,  when  made  into  tiles  and  wheels,  for 
cutting  glass  and  other  hard  substances.  It  may 
be  used  for  polishing  gems  and  sharpening  steel 
instruments. 

Mr.  Redw'ood  presented  an  improved  prepara¬ 
tion  of  collodion,  the  invention  of  Mr.  Fordred, 
of  Hackney.  The  expectation  which  had  been 
formed  of  this  adhesive  solution  had  been  dis¬ 
appointed,  as  it  Avas  found  that  the  substance, 
when  dry,  was  not  only  non-elastic  but  also 
non-contractile.  This  had  led  some  surgeons, 
as  Mr.  Acton,  in  England,  and  M.  Chapeteau,  in 
France,  to  resign  themselves  to  the  loss  of  the 
once-promising  accession  to  the  number  of  sur¬ 
gical  appliances,  and  to  substitute  such  com¬ 
pounds  as  the  solution  of  gutta  percha  and 
caoutchouc  in  benzole.  The  author  has  suc¬ 
ceeded  in  preparing  a  solution  which  leaves  upon 
the  skin  a  film  which  obeys  all  the  expansions 
of  the  tissue,  and  answers  all  the  purposes  of  the 
gutta  percha  mixture,  without  the  smell  which 
attends  the  employment  of  that  compound.  Mr. 
Fofdred  deferred  the  communication  of  his  pro¬ 
cess  until  the  completion  of  some  researches  in 
Avhich  he  is  now  engaged. 


CHEMICAL  SOCIETY. 

[Communicated  by  R.  WARINGTON,  Esq.] 

November  6. — The  president  (Wm.  Thomas 
Brande,  Esq.)  in  the  chair.  The  following 
papers  were  read  1.  “  On  Coniine  and  the  Pro¬ 
ducts  of  its  Decomposition,”  by  John  Blyth, 
M.D.,  Royal  Agricultural  College,  Cirencester. 
The  author,  after  reviewing  the  labours  of  pre¬ 
vious  investigators  of  coniine,  proceeds  to  de¬ 
scribe  the  plan  adopted  for  obtaining  this  prin¬ 
ciple  from  the  crude  aqueous  product  of 
distillation.  The  crude  oil,  Avhich  contained  a 
large  quantity  of  water,  is  treated  with  caustic 
potash,  and  allowed  to  stand  for  some  time,  when 
it  is  redistilled  in  an  atmospln  re  of  hydrogen 
gas.  Another  oil  appears  to  accompany  it  in 
the  first  portions  of  the  distillate.  The  boiling 
point  of  coniine  was  found  between  168  and 
171®  C.  (334.4°  F.  and  339.8°)  ;  at  a  tempera¬ 
ture  above  175°  C.  (347°  F.)  decomposition  of 
the  base  commences.  The  properties  of  coniine 
were  then  described  at  considerable  length,  and 
from  these  it  appears  to  be  a  very  much  more 
powerful  base  than  most  metallic  oxides,  preci¬ 
pitating  the  oxides  of  copper,  lead,  zinc,  manga¬ 
nese,  and  aluminium,  from  their  salts,  but  ex¬ 
erting  no  action  on  the  salts  of  the  alkaline 
earths.  Oxide  of  silver  is  precipitated  from  the 
nitrate  by  this  base,  but  is  as  soluble  in  an  excess 
of  the  oil  as  in  ammonia.  The  atomic  Aveight  of 
coniine  is  estimated  by  Dr.  Blyth  as  1664,  and 
its  composition  expressed  by  the  formula  Cj^, 
Hj7,  N,  ‘jf^iich  slightly  differs  from  the  results 
of  foriiier  analysts. 

Coniine  combines  directly  AA’ith  chlorine, 
bromine,  and  iodine,  giving  rise  to  crystalline 
compounds. 

The  salts  of  coniine  are  obtained  with  difficulty 
in  a  crystalline  form,  and,  from  their  tendency  to 
deliquesce,  are  ill  adapted  for  analysis. 

Double  salts  are  formed  with  chloride  of 
platinum  and  mercury. 

Exposed  to  the  action  of  the  air  or  oxygen, 
coniine  is  first  converted  into  a  resinous  body, 
Avhich  appears  to  possess  feeble  basic  properties, 
and  forms  the  connecting  link  between  coniine 
and  its  most  common  product  of  decomposition, 
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viz.,  butyric  acid.  The  double  salt  of  coniine 
and  bichloride  of  platinum,  treated  with  an  ex¬ 
cess  of  bichloride  of  platinum,  appears  to  be  con¬ 
verted  into  butyric  acid,  and  a  combination  of 
protochloride  of  platinum  with  chloride  of  ammo¬ 
nium  is  formed  at  the  same  time,  while  carbonic 
acid  escapes.  Butyric  acid  is  the  general  pro¬ 
duct  of  powerful  oxidizing  agents  upon  coniine. 
One  equivalent  of  coniine  with  eight  of  oxygen 
affording  the  elements  of  two  equivalents  of 
butyiic  acid,  one  equivalent  of  ammonia,  and  one 
of  carbonic  acid. 

2.  “  Observations  on  the  Atomic  Volumes  and 
Boiling  Points  of  Analogous  Organic  Liquids,” 
byW.  A.  Miller,  M.D.,  Professor  of  Chemistry, 
King’s  College,  London.  In  this  country  the 
attention  of  chemists  generally  has  lately  been 
recalled  to  the  above  subject  by  the  appearance 
of  a  valuable  report  by  Otto,  in  the  first  volume 
of  the  Cavendish  Society’s  publications';  and  M. 
Pierre  having  recently  published  a  series  of  most 
elaborate  researches  upon  the  expansion  of  a 
considerable  number  of  liquids,  both  inorganic 
and  organic,  as  also  their  boiling  points  and  sp. 
gr.  0®  C.  (32®  Fahr.),  Dr.  Miller  was  induced 
to  treat  the  generalization  of  Kopp  by  these  new 
data,  and,  with  surprise  and  disappointment,  found 
the  results  very  wide  of  those  required.  The 
author  then  gives  a  detail  of  these  results,  with 
a  tabular  statement,  and  closes  his  communica¬ 
tion  with  these  remarks  : — “  Before  any  general 
law  can  be  deduced,  with  even  tolerable  hopes 
of  success,  a  large  number  of  careful  and  labo¬ 
rious  experiments  are  indispensably  necessary. 
The  industry  of  chemists  is  daily  in  some  degree 
filling  up  this  void,  and  no  one  has  attempted  to 
remove  this  difficulty  with  greater  earnestness 
than  Kopp  himself ;  but,  until  this  want  is  sup¬ 
plied,  the  foundation  on  which  alone  such  spe¬ 
culations  can  be  built,  on  which  the  still  more 
extended  and  elaborate  calculations  of  Liebig 
can  be  based,  is  wanting.  Numerous  remarkable 
numerical  coincidences  in  compounds  of  ana¬ 
logous  compositions  show  that  some  important 
quantitative  connection  betweeTi  chemical  com¬ 
position  and  atomic  volume  exists,  but  the  true 
law  of  that  connection  still  remains  to  be  disco* 
vered.” 

3.  “  Researches  on  the  Amyle  Series,”  by  — 
Medlock,  Esq.  The  author  detailed  his  experi¬ 
ments  on  the  action  of  phosgene  gas  upon  hy¬ 
drated  oxide  of  amyle.  The  gas  is  absorbed  by 
the  oil  with  great  avidity,  and  hydrochloric  acid 
abundantly  evolved,  the  product  of  the  reaction 
being  chlorocarbonate  of  oxide  of  amyle, 
which,  however,  is  a  very  unstable  compound, 
and,  being  necessarily  in  contact  with  water 
in  the  operation,  is  immediately  converted  by 
that  liquid  into  carbonate  of  oxide  of  amyle, 
hydrochloric  and  carbonic  acids.  If  the  crude 
product  from  this  reaction  is  treated  with  an 
alcoholic  solution  of  ammonia,  a  white  substance 
is  obtained  resembling  spermaceiti,  which  the 
author  conceives  to  be  the  urethane  of  the  amyle 
series.  The  author  then  describes  the  prepara¬ 
tion  of  sulphocyanide  of  amyle  from  the  sulpha- 
mylate  of  lime  and  sulphocyanide  of  potassium. 
The  product  is  a  yellow  oil  of  disagreeable 
odour  ;  when  purified  it  boiled  at  a  temperature 
of  197®  C.  (386.6®  F.),  and  analysis  indicated  its 
composition  to  be  Cjj,  Hjj,  Nj,  83.  The  action 
.of  nitric  acid  upon  this  compound  gave  rise  to  the 

production  of  hyposulphamylic  acid,  the  sul¬ 
phur  of  the  sulphocyanogen  being  oxidized,  and 
the  cyanogen  evolved  as  nitrogen  artd^arbonic 
acid,  'ihe  hyposulphamylic  acid  is  analogous 
to  the  hyposulphathylic  and  hyposulphaniethylic 
acids,  lately  described  by  Dr.  Muspratt.  The 
author  has  investigated  the  barytes  and  lead 
salts  of  this  acid,  and  is  engaged  in  pursuing 
further  researches  into  the  compounds  of  the 
amyle  series. 


APPOINTMENT  OF  A  CHEMIST  TO  THE 
HIGHLAND  AND  AGRICULTURAL 
SOClEi'Y  OF  SCOTLAND. 


The  directors  having  been  authorized,  by  the 
general  meeting,  held  on  the  19th  of  July,  to 


take  the  necessary  steps  for  establishing  a  che¬ 
mical  department  in  connection  with  the  society, 
and,  in  particular,  to  select  a  person  of  scientific 
attainments,  qualified  to  undertake  its  super¬ 
intendence,  and  to  discharge  the  duties  of  a 
consulting  and  practical  chemist,  this  appoint¬ 
ment  has  recently,  and  by  the  unanimous  voice 
of  the  board  of  direction,  been  conferred  on  Dr. 
Thomas  Anderson,  of  Edinburgh,  the  author  of 
numerous  scientific  memoirs  published  in  the 
transactions  of  different  learned  societies. 
Though  these  afford  ample  evidence  of  Dr. 
Anderson’s  qualifications,  the  directors  con¬ 
sidered  it  due  to  him,  and  to  the  society,  fully 
to  state  the  reasons  by  which  their  selection  has 
been  influenced.  They  have,  therefore,  issued 
a  circular  of  testimonials  from  some  of  the 
greatest  chemists  of  the  age  in  favour  of  Dr. 
Anderson’s  chemical  acquirements ;  and  well 
would  it  be  tor  the  interests  of  institutions  in 
general  if  vacant  offices  were  always  conferred 
with  motives  so  pure  as  those  which  have  in¬ 
fluenced  the  Highland  and  Agricultural  Society. 
Dr.  Anderson's  chemical  talent  and  assiduity 
are  well  known  to  all  kindred  minds  abroad  no 
less  than  at  home.  We  congratulate  the  society 
on  their  choice. 

And  now  we  will  not  hesitate  to  express  oixr 
dissatisfaction  at  a  sliding  scale  of  laboratory 
prices  for  analyses,  and  even  answers  to  letters, 
which  the  Highland  Society  has  thought  ne¬ 
cessary  to  disseminate — a  scale  which,  we  are 
free  to  own,  reminded  us  very  much  of  a  huxter’s 
circular.  If  onlj'^  in  deference  to  the  name  of  a 
chemist  whom  they  respect,  the  society  should 
not  associate  his  name  with  a  paltry  bill  of  fare 
like  that  which  has  met  our  view. 

The  society  will  not  take  our  remarks  ill, 
seeing  that  we  offer  them  in  a  good  spirit. 


ON  THE  EMPLOYMENT  OF  ARSENIC 
FOR  AGRICULTURAL  PURPOSES. 


Our  pages  having  been  so  frequently  devoted 
to  the  important  consideration  of  the  effects  of 
the  too  prevalent  use  of  arsenic  for  purposes  to 
which  other  and  better  agents  might  be  applied, 
we  beg  leave  to  present  our  readers  with  the 
following  communication  of  Mr.  Henry  William 
Fuller,  lecturer  on  medical  jurisprudence  at  St. 
George’s  Hospital : — 

“  In  these  days  of  alarm  respecting  cholera, 
any  facts  suggesting  an  occasional  and  hitherto 
unsuspected  source  of  ga.stric  irritation  cannot 
fail  to  prove  interesting  to  the  medical  prac¬ 
titioner  ;  and  as  the  circumstances  I  am  about  to 
communicate  have  an  important  bearing,  not 
only  upon  the  sanitary  condition  of  our  popula¬ 
tion,  but  upon  the  whole  question  of  poisoning 
by  arsenic,  I  need  make  no  apology  for  laying 
them  at  once  before  the  profession. 

“  For  some  months  past,  in  certain  parts  of 
Harops’nire,  partridges  have  been  found  dead  in 
the  fields,  presenting  a  very  remarkable  appear¬ 
ance.  Instead  of  lying  prostrate  on  their  side, 
as  is  usually  the  case  with  dead  birds,  they  have 
been  found  sitting,  with  their  heads  erect  and 
their  eyes  open,  presenting  all  the  semblance  of 
life.  This  peculiarity,  which  for  some  time  had 
attracted  considerable  attention  among  sportsmen 
in  the  neighbourhdPbd,  led  to  no  practical  result 
until  about  ten  days  ago,  when  a  covey  of  ten 
birds  having  been  found  nestled  together  in  this 
condition,  two  of  the  birds,  together  with  the 
seeds  taken  from  the  crops  of  the  remaining 
eight,  were  sent  up  to  London  for  examination. 
I  was  requested  to  undertake  the  investigation, 
and  the  result  of  my  experiments  I  will  now 
briefly  detail. 

“  I  first  examined  the  seeds  taken  from  the 
crops  of  the  birds,  and  detected,  as  I  anticipated, 
a  large  quantity  of  arsenic.  I  will  not  take  up 
your  valuable  space  by  detailing  the  various 
steps  of  my  analysis.  Suffice  it  to  say  that,  by 
Reinsch’s  process,  I  speedily  obtained  a  verj"^ 
thick  incrustation  of  metallic  arsenic ;  that  I 
then  applied  the  reduction  test,  and  subsequently 
Marsh’s  test,  and  the  tests  of  the  ammonio- 


nitrate  of  silver  and  the  ammonio-sulphate  of 
copper,  each  of  which  gave  its  characteristic 
result, 

“  Haying  thus  ascertained  the  presence  of 
arsenic  in  the  food  of  the  partridges,  I  proceeded 
to  examine^  the  birds  themselves.  They  were 
plump  and  in  good  condition,  but  the  oesophagus 
was  in  both  cases  highly  inflamed  throughout. 
The  intestines  were  not  inflamed,  and  presented 
no  trace  of  ulceration,  but  they  were  remarkably 
empty  and  clean,  almost  as  if  they  had  been 
washed  with  water.  May  this  not”  have  been 
the  result  of  diarrhoea  ? 

“  I  now,  at  the  suggestion  of  my  friend  Mr, 
Stone,  proceeded  to  ascertain  whether  the  flesh 
of  birds  so  poisoned  might  not  of  itself  prove 
poisonous  when  eaten,  and,  with  this  view,  I 
carefully  cut  the  flesh  off  the  breast  and  legs  of 
one  of  the  birds,  and  gave  it,  together  with  the 
liver,  to  a  fine  healthy  cat.  She  ate  it  with 
avidity ;  but  in  about  half  an  hour  she  began  to 
vomit,  and  vomited  almost  incessantly  for 
nearly  twelve  hours,  during  the  whole  of  which 
time  she  evidently  suffered  excessive  pain.  After 
this  nothing  would  induce  her  to  eat  any  more 
partridge.  I  kept  her  without  food  for  twenty- 
four  hours,  but  in  vain ;  she  resolutely  refused  to 
touch  an  atom  more  of  the  bird.  This  being  the 
case,  I  gave  her  some  beef  and  some  milk,  which 
she  eagerly  swallowed,  jrroving  beyond  doubt 
that  her  instinct,  and  not  her  want  of  appetite, 
induced  her  to  forego  the  dainty  meal  which  had 
just  been  offered  her, 

“  I  now  felt  satisfied,  from  my  observation  of 
the  symptoms  induced  in  the  cat,  borne  out  as 
they  were  by  many  facts  we  are  acquainted  with 
respecting  the  action  of  poisons,  that  the  arsenic 
which  the  partridges  had  swallowed  had  been 
absorbed  in  sufficient  quantity  into  the  system 
to  render  the  flesh  of  the  birds  poisonous,  and  to 
induce  poisonous  effects  in  any  one  partaking  of 
it.  However,  I  was  anxious  to  leave  nothing  to 
hypothesis,  and,  as  the  cat  had  so  soon  rejected 
by  vomiting  the  greater  part  of  the  bird  she  had 
eaten,  and  pertinaciously  refused  to  repeat  the 
experiment  by  again  partaking  of  the  poisoned 
food,  I  was  obliged  to  have  recourse  to  chemical 
analysis,  with  the  view'  of  ascertaining,  with 
certainty,  the  existence  or  non-existence  of 
arsenic  in  the  flesh  itself.  I  therefore  cut  the 
flesh  off  one  side  of  the  breast  of  the  other  par¬ 
tridge,  and,  after  about  an  hour’s  boiling,  I  ob¬ 
tained  by  Reinsch’s  process  a  thin  incrustation 
of  metallic  arsenic,  thus  demonstrating  beyond 
question  what  the  previous  experiments  had  left 
little  room  for  doubting.  I  was  now'  anxious  to 
ascertain  the  source  of  the  poison,  and  a  very 
little  inquiry  served  to  satisfy  me  on  this  point. 
I  will  not  stop  to  go  into  many  details  which, 
though  in  themselves  exceedingly  interesting, 
have  no  direct  bearing  upon  the  question  at 
issue.  I  will  simply  mention  the  leading  facts, 
viz.,  that  in  Hamp.shire,  Lincolnshire,  and  many 
other  parts  of  the  country,  the  farmers  are  now 
in  the  habit  of  steeping  their  wheat  in  a  strong 
solution  of  arsenic  previous  to  sowing  it,  with 
the  view  of  preventing  the  ravages  of  the 
wire-worm  on  the  seed,  and  of  the  smut 
on  the  plant  when  grown ;  that  this  pro¬ 
cess  is  found  to  be  eminently  successful,  and  is 
therefore  daily  becoming  more  and  more  gene¬ 
rally  adopted  ;  that,  even  now',  many  hundreds 
weight  of  arsenic  are  yearly  sold  to  agricul¬ 
turists  for  this  express  purpose  ;  that,  although 
the  seed  is  poisonous  when  sown,  its  fruit  is  in 
no  degree  affected  by  the  poison  ;  that,  where- 
ever  thi§  plan  has  been  extensively  carried  out,* 
pheasants  arid  partridges  have  been  poisoned  by 
eating  the  seed,  and  thepartridges  have  been  almost 


*  “  In  a  review  on  Mr.  Taylor’s  work  on  Poisons  in  the 
last  October  volnine  of  the  ‘  British  and  Pondgn  Medioo- 
Chirurgical  Review,’  the  reviewer  states,  that  ‘  in  the 
spring  of  184G,  a  great  number  of  pheasants  having  been 
found  dead  in  their  preserve,  the  oio))S  were  removed,  and 
sent  to  us  for  analysis,  and  with  them  some  young  wheat, 
about  six  inches  high,  wdiich  had  been  grown  from  poi- 
soiled  C(»rn,  and  on  which  it  ^vsis  suspected  that  the 
birds  I'ad  fed.  The  earth  about  the  roots  ot  the  plants 
yielded  distinct  traces  of  arsenic,  but  the  leaves  were  per¬ 
fectly  free  from  it.’  ” 
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universally  found  sitting  in  the  position  I  have 
already  described  ;  and,  lastly,  that  the  men 
employed  in  solving  the  poisonous  seed  not  un- 
frequently  present  the  earlier  symptoms  which 
occur  in  the  milder  cases  of  poisoning  by  ar¬ 
senic.  This  last  fact  I  give  on  the  authority  of 
Dr.  Heale,  who  up  to  the  last  two  or  three  years 
practised  at  Staines,  and  has  repeatedly  had  men 
under  his  care  suffering  from  symptoms  due  to 
this  cause. 

“  Now,  the  facts  just  enumerated  suggest  se¬ 
veral  most  important  points  for  consideration. 
It  is  notorious  that  many  of  the  dealers  in  game 
are  supplied  through  the  agency  of  poachers 
and  others  who  have  a  direct  pecuniary  interest 
in  supplying  them  with  the  largest  possible 
number  of  birds.  It  is  certain,  moreover,  that 
if  men  of  this  sort  were  to  find  a  covey  of  par¬ 
tridges  in  a  field,  dead,  but  fresh  and  in  a  good 
condition,  they  would  not  hesitate  to  send  them, 
with  the  remainder  of  their  booty,  to  the  poul¬ 
terer,  who  would  as  certainly,  without  suspicion, 
sell  them  to  his  customers.  And,  after  the  ex¬ 
periments  above  detailed,  there  can  be  no  rea¬ 
sonable  grounds  for  doubting  that  these  birds, 
when  eaten,  would  produce  disagreeable  and  in¬ 
jurious — not  to  say  poisonous — effects  on  those 
who  partake  of  them.  It  is  obvious,  therefore, 
that  in  all  cases  of  supposed  cholera,  or  of  sus¬ 
picious  bellyache,  occurring  at  this  season  of  the 
year,  we  shall  do  well  to  make  particular  inquiry 
as  to  whether  our  patient  has  recently  partaken 
of  pheasants  or  partridges  purchased  at  a  poul¬ 
terer’s  ;  and  it  is  further  manifest  that  in  all 
cases  of  poisoning,  or  suspected  poisoning,  by  ar¬ 
senic,  the  fact  of  the  persons  having  lately  eaten 
of  partridges  and  pheasants  must  form  an  im¬ 
portant  element  in  the  inquiry,  and  must  tend  to 
cast  a  suspicion  on  the  evidence  adduced  to  prove 
a  criminal  intent  in  the  administration  of  the 
poison.  So  that,  in  a  medico-legal  point  of 
view,  the  question  is  one  of  the  gravest  import. 

“  Secondly.  If  it  should  prove,  on  further 
inquiry,  that  the  practice  of  steeping  seed  wheat 
in  arsenic  is,  even  indirectly,  productive  of  in¬ 
jurious  effects  on  our  population,  it  may  become, 
in  these  days  of  sanitary  reform,  a  matter  for  the 
anxious  consideration  of  the  Legislature  whether 
they  should  not  adopt  some  measure  to  prevent 
the  continuance  of  such  a  custom. 

“  Thirdly.  As  in  the  event  of  a  practice,  so 
destructive  of  game,  becoming  universal,  phea¬ 
sants  and  partridges,  in  their  wild  state  at  least, 
must,  at  no  distant  day,  become  extinct  in  this 
country,  it  is  a  question  whether  landlords  may 
not  henceforth  be  induced  to  insert  a  clause  in 
their  leases  prohibiting  the  use  of  arsenic  on  their 
farms ;  while,  on  the  other  hand,  it  may  be  a 
question  with  those  who  are  already  weary  of 
the  protracted  debates  on  the  game-laws,  whether 
they  should  not  allow  them  to  die  a  natural 
death  by  the  gradual  but  inevitable  destruction 
of  the  game  it  is  the  object  of  these  laws  to 
preserve.” 


THE  CHEAP  GAS  AND  WATER 
MOVEMENT. 


Within  the  last  few  days  various  public  meet¬ 
ings  have  taken  place  in  different  parts  o  f  the 
metropolis  for  the  purpose  of  securing  a  cheaper 
supply  of  gas  and  water,  for  both  of  which  the 
metropolitan  public  is  greatly  overcharged. 

On  Monday  a  meeting,  attended  by  a  majority 
of  the  parliamentary  committee  to  consider  the 
provisions  of  the  proposed  measure  for  the  regu¬ 
lation  of  the  price  and  supply  of  gas  in  the  City, 
was  held  at  the  Guildhall,  Mr.  Deputy  Peacock, 
the  chairman  of  the  City  Sewers  Commission,  in 
the  chair.  The  remembrancer  having  brought 
up  the  bill,  the  clauses  were  discussed  seriatim, 
and  the  whole  of  them  approved  of  without  alter¬ 
ation,  nothing  being  changed  except  a  few  words 
in  the  preamble.  The  whole  having  been  gone 
through,  the  committee  adjourned,  after  resolving 
that  the  report  should  be  brought  up  and  laid 
before  the  commissioners  of  sewers  on  Tuesday. 
The  determination  was  general  on  the  part  of 
the  committee  to  go  to  Parliament  without  de¬ 


lay.  An  abundance  of  evidence  was  gone  into  to 
show  that  the  necessary  article,  gas,  may  be  fur¬ 
nished  to  the  citizens  for  even  a  less  sum  than 
that  already  named. 

At  a  court  of  the  commission  of  sewers  held 
on  Tuesday  in  the  Guildhall,  Mr.  Deputy  Pea¬ 
cock  in  the  chair,  the  report  upon  the  Gas  Bill 
about  to  be  introduced  into  Parliament  was 
brought  up.  It  recommended  that  the  bill  be 
adopted.  Mr.  Alderman  Lawrence  opposed  the 
project  of  turning  the  corporation  into  large  gas 
manufacturers,  and  insisted  that  monopoly  might 
be  prevented  by  admitting  other  companies. 
Mr.  Kemp  denied  that  that  wouldf  supply  any 
permanent  security  against  imposition.  Mr. 
Stacy  said  the  court  did  not  contemplate  the 
manufacture  of  gas  by  the  corporation,  but, 
armed  with  the  powers  which  the  bill  would  give 
them,  they  would  be  possessed  of  the  means  of 
checking  all  gas  monopolies.  Mr.  Harrison  con¬ 
sidered  that  all  that  was  wanted  was  the  power 
to  purchase  the  pipes  and  mains  ;  he  moved  an 
amendment,  which  Mr.  Dixon  seconded,  ex¬ 
cluding  the  power  to  purchase  gasworks  or  erect 
works.  The  remembrancer,  being  appealed  to, 
expressed  an  opinion  that  Parliament  would  not 
sanction  a  bill  of  so  limited  a  nature,  upon  the 
ground  of  the  injustice  of  thus  dealing  with  a 
company  established  at  a  great  expense.  After 
much  discussion,  in  which  the  example  of  Man¬ 
chester  and  Liverpool  was  cited  in  support  of  the 
application  recommended  by  the  report,  the 
amendment  was  negatived  by  ten  voices  against 
seven,  and  the  report  was  received.  The  bill  will 
be  prepared  and  submitted  to  Parliament  with¬ 
out  being  referred  to  the  Court  of  Common 
Council.  Before  the  commissioners  adjourned, 
Mr.  Simon,  the  City  officer  of  health,  reported 
that  the  epidemic  was  rather  on  the  decline  for 
the  last  week,  and  that  he  had  heard  of  no  case 
of  cholera  in  the  City. 

On  Tuesday  there  was  also  a  meeting  con¬ 
vened  to  at  Anderton’s  Hotel,  for  the  purpose  of 
breaking  down  the  gas  monopoly.  During  the 
course  of  this  meeting  it  transpired  that  although 
one  of  the  gas  companies  had  dropped  the  price 
payable  to  consumers  one  shilling  less,  still  the 
quality  of  the  gas  had  not  been  so  good  as  here¬ 
tofore,  and  hence  so  much  larger  an  amount  was 
necessary  that  the  quarterly  gas-rates  were 
higher  than  ever. 

A  numerously  attended  precinct  meeting  of 
the  inhabitants  of  the  ward  of  Bishopsgate- 
without  was  held  on  Tuesday  at  the  ward  school¬ 
rooms,  for  the  purpose  of  selecting  the  common 
councilmeri  and  ward  officers  for  the  ensuing 
year,  Mr.  Heath,  the  churchwarden,  in  the 
chair.  Mr.  Heeps  observed  that  he  wished  to 
call  the  attention  of  the  members  of  the  common 
council  to  the  subject  of  the  high  rates  of  water. 
A  movement  against  this  monopoly,  he  was 
glad  to  find,  had  been  originated,  in  common 
with  that  connected  with  the  gas  question.  He 
hoped  the  whole  matter  would  be  fully  investi¬ 
gated  by  the  members  of  the  corporation,  as  he 
believed  firmly  that  the  charges  of  the  New 
River  Company  were  most  exorbitant.  He  ob¬ 
served  that  some  time  since  he  was  called  upon 
by  the  collector  of  the  water-rates,  and  he  was 
surprised  to  find  that  he  was  charged  50  per 
cent,  in  addition  to  the  usual  charge,  for  a  ser¬ 
vice  of  16  feet  above  the  level  of  the  street.  This 
he  considered  to  be  an  imposition,  but  at  the 
same  time  he  was  informed  that  it  was  useless 
for  him  to  appeal  to  the  company. — Mr.  Carr 
said  he  hoped  that  both  the  monopoly  in  gas  and 
that  in  water  would  fall  together. — Mr.  Percy 
observed  that  he  was  glad  that  the  subject  had 
been  brought  forward,  and  he  hoped  it  would  be 
fully  taken  up  at  the  various  ward  meetings 
throughout  the  city  on  St.  Thomas’s-day.  He 
was  quite  sure,  from  inquiries  he  had  made,  that 
a  good  supply  of  water  might  be  furnished  at 
10s.  per  annum ;  and  he  rejoiced  that  a  com¬ 
mittee  had  been  formed  at  the  west-end  to  secure 
such  an  object. — Deputy  Peacock  said  that  the 
water  question  had  been  noticed  by  the  corpora¬ 
tion,  and  no  doubt  it  would  be  taken  up  very 
largely,— Messrs.  Deputy  Peacock,  C.  Gilpin, 


R.  Carr,  Pilcher,  Hopgood,  and  Johnson  (the 
present  representatives  of  the  ward),  were  then 
reappointed  for  election  at  the  next  wardmote  ; 
after  which  thanks  were  voted  to  the  warden  for 
his  conduct  in  the  chair,  and  the  meeting  sepa¬ 
rated. 


THE  PRODUCTION  OF  SUGAR  IN  THE 
WEST  INDIES.* 


[To  the  Editor  of  the  Times.] 

Sir, — The  powerful  advocacy  which  the  West 
Indian  interests  has  received  at  your  hands, 
founded  on  the  strict  justice  of  their  claims,  and 
the  important  effects  which  the  well-being  df  her 
colonies  must  produce  on  the  mother  country, 
induces  me  to  think  that  the  following  remarks 
may  not  be  deemed  unwmrthy  of  insertion  in 
your  columns,  as  they  relate  to  a  subject  which 
must  greatly  influence  the  future  prosperity  of 
the  West  Indies.  The  subject  to  which  I  wish 
to  draw  attention  is  the  enormous  loss,  and  con¬ 
sequent  excessive  cost  of  production,  in  the  staple 
manufacture  of  the  West  Indies,  owing  to  the  im¬ 
perfect,  rude,  and  antiquated  mode  in  which 
that  manufacture  is  carried  on  ;  and  though  the 
facts  I  have  to  state  are  well  known  to  scientific 
men,  I  have  recently  learned  that  they  are  most 
imperfectly  comprehended,  in  all  their  startling 
reality,  by  the  great  majority  of  those  w'ho  are 
interested  in  West  Indian  property.  I  think, 
therefore,  that  a  popular  statement  of  the  enor¬ 
mous  loss  which  occurs  by  the  present  processes 
used  in  the  manufacture  of  sugar  may  possibly 
draw  more  attention  to  this  important  subject, 
even  though  it  fail  of  producing  a  remedy. 

The  sugar-cane,  when  ripe,  contains  90  per 
cent,  of  fluid  matter,  which  constitutes  the  cane- 
juice  ;  and  this  juice  has  been  ascertained,  by 
the  most  experienced  chemists,  to  contain  very 
nearly  21  per  cent,  of  crystallizable  sugar,  the  re¬ 
mainder  of  the  fluid  being  water  and  a  small 
quantity  of  extraneous  salts.  But  it  would 
scarcely  be  believed  that  this  proportion,  namely, 
21  per  cent,  of  the  weight  of  the  juice,  or  19  per 
cent,  of  the  weight  of  the  canes,  is  so  reduced 
by  the  imperfect  process  at  present  used,  that 
the  amount  of  sugar  which  actually  reaches  this 
country  (exclusive  of  the  molasses)  is  only  7  per 
cent,  of  the  weight  of  the  juice,  or  Sj  per  cent, 
only  of  the  actual  weight  of  the  canes  which 
pass  through  the  mill.  Nor  does  this  constitute 
the  whole  amount  of  loss  ;  for,  owing  to  the  im¬ 
perfect  and  destructive  process  of  manufacture, 
the  article  produced  is  so  deteriorated  in  quality 
that  the  price  obtained  for  it  is  far  less  than 
would  be  the  case  under  other  circumstances. 
The  whole  art  of  the  sugar-refiner  in  Europe 
consists  in  restoring  the  sugar  to  its  original 
purity ;  and  the  loss  and  expense  of  this  process 
must  be  considered  as  part  of  the  price  paid  by 
the  sugar-producer  for  his  want  of  knowledge  or 
careless  indifference,  in  not  availing  himself  of 
those  improvements  in  manufacture  which  are 
quite  within  his  reach. 

It  will  here  be  perceived,  then,  that  the  average 
actual  amount  of  crystallizable  sugar  produced 
is  less  than  one  fifth  of  what  is  actually  ob¬ 
tainable  from  the  sugar-cane,  and  that,  too,  of  a 
very  inferior  quality.  True  it  is,  that  no  practi¬ 
cable  means,  applicable  on  a  large  scale,  are  at 
present  known  by  which  the  whole  of  this  loss 
can  be  prevented  ;  and  it  is  equally  true  that 
enormous  sums  of  money  have  been  thrown 
away  in  futile  attempts  to  carry  out  the  in¬ 
ventions  of  hosts  of  experimentalists,  tvho  have 
neither  been  few  in  number  nor  lacking  in  in¬ 
dustry  to  extract  the  money  out  of  the  pockets 
of  their  patrons,  even  if  they  have  failed  in  ex¬ 
tracting  sugar  from  their  canes.  But  the  failure 
of  these  plans  by  no  means  proves  the  impossi¬ 
bility  of  obtaining  different  results.  Satisfac¬ 
tory  reasons  can  be  shown  for  their  failure ;  and 
a  very  moderate  share  of  mechanical  and  scien¬ 
tific  knowledge  would  have  sufficed  to  show  the 
impossibility  of  success  from  many  of  these  very 
costly  experiments.  The  difficulty  of  carrying 
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out  new  and  complicated  inventions,  in  a  distant 
part  of  the  world,  deprived  of  all  those  facilities 
which  we  possess  here,  is  not  duly  estimated  by 
the  projectors  of  new  schemes  ;  and  the  difficulty 
of  obtaining  the  requisite  skilled  labour  for  the 
successful  introduction  of  new  processes  is  an 
obstacle  of  no  mean  importance.  But,  without 
waiting  for  the  discovery  of  new  inventions,  or 
trusting  too  much  to  the  soundness  of  the  no¬ 
velties  proposed  by  inventors,  and  their  gene¬ 
rous  devotion  in  carrying  them  out  at  other 
people’s  expense,  it  is  certain  that  we  possess 
the  knowledge  of  established  and  well-known 
processes,  by  which  an  enormous  increase  in  the 
yield  of  sugar  must  be  obtained,  and  which, 
known  and  tried  as  they  are  in  this  and  other 
countries,  only  require  the  energy  and  the  capi¬ 
tal  necessary  to  overcome  the  difficulties  of  in¬ 
troducing  them  into  a  country  devoid  of  all 
facilities,  and  opposed  to  them  by  ignorance  of 
their  value  and  the  prejudices  of  a  century’s 
duration. 

It  would  be  an  invidious  task  to  point  out  the 
futile  schemes  which  have  been  tried  or  proposed 
for  improving  the  staple  manufacture  of  the 
West  Indies.  Everything,  from  a  plough  for  the 
land  or  a  filter  for  the  juice,  down  to  the  expor¬ 
tation  of  concentrated  cane  liquor  and  the  es¬ 
tablishment  of  central  factories,  has  been  advo¬ 
cated,  if  not  attempted.  But  precisely  those 
plans  which  are  the  most  practicable  of  all  appear 
to  have  received  the  smallest  degree  of  attention. 
Experience  shows  that  the  principal  sources  of 
loss  are,  first,  in  the  crushing-mill,  and,  secondly, 
in  the  boiling-pans.  By  the  operation  of  the 
present  mills  only  50  per  cent,  of  juice  instead  of 
90  per  cent,  is  obtained  from  the  canes  ;  and,  by 
the  present  plan  of  boiling,  the  sugar  is  burnt  in 
the  pan,  and  is  both  wasted  in  quantity  and  in¬ 
jured  in  quality.  Plans  to  supersede  the  sugar- 
mill  altogether  have  been  tried,  but  without  the 
slightest  probability  of  success.  It  is  certain, 
however,  that  by  using  the  best  constructed 
mills  of  sufficient  power,  and  by  somewhat  more 
care  in  the  mode  of  working  them,  70  per  cent, 
out  of  the  90  per  cent,  of  juice  which  the  canes 
contain  can  be  extracted,  instead  of  the  50  per 
cent,  now  obtained.  Again,  by  using  the 
vacuum-pan  instead  of  the  common  open  boiler 
heated  by  the  naked  fire,  a  large  increase  in  the 
yield  may  be  obtained,  and  a  still  greater  ad¬ 
vantage  in  the  improved  quality  of  the  sugar. 
The  original  cane-juice  is  colourless,  and  it  is 
the  mere  burning  in  the  pan  which  produces  the 
dark  colour  of  the  sugar,  and  which  colour  has 
to  be  discharged  by  the  refiner  in  this  country  by 
an  expensive  and  operose  manipulation.  There 
is  nothing  whatever  to  prevent  the  sugar  being 
at  once  made  into  refined,  or  lump,  sugar  in  the 
West  India  boiling-houses  ;  or,  without  carrying 
the  process  so  far  as  this,  such  a  colourless  sugar 
could  be  produced  as  would  not  only  procure  a 
much  higher  price,  but  a  large  increase  in  the 
quantity  would  also  be  obtained.  And,  after 
making  the  utmost  allowanee  for  waste  and  the 
necessary  imperfection  of  manufacture  on  a  large 
scale,  it  is  not  too  much  to  say  that  at  least  double 
the  present  produce  could  be  obtained  without 
the  slightest  difficulty. 

The  use  of  the  vacuum-pan,  well  known  and 
valued  as  it  is  in  this  country,  cannot  be  intro¬ 
duced  into  the  West  Indies  with  success,  except 
on  a  large  scale,  and  by  a  combination  of  interests. 
Independent  of  costliness  in  the  first  instance, 
the  great  expense  of  procuring  the  necessary 
skilled  labour  for  its  erection,  and  subsequently 
for  working  it,  is  only  to  be  overcome  by  its  em¬ 
ployment  on  a  sufficient  scale  to  make  those  ex¬ 
penses  bear  more  lightly.  West  India  proprietors 
have  hitherto  done  no  good  in  their  individual 
attempts  to  introduce  new  processes.  One  after 
another  they  are  made  to  suffer  for  the  ignorance 
or  the  cupidity  of  successive  inventors.  They 
are,  of  themselves,  unable  to  decide  upon  the 
probability  of  success  of  the  new  invention  ;  but 
it  might  be  worth  while  to  consider  whether,  by 
uniting  their  efforts  to  investigate  jointlj^,  and 
aided  by  the  practical  knowledge  of  scientific 
and  unprejudiced  men,  the  merits  of  new  inven¬ 


tions,  or  the  practicability  of  introducing  those 
which  have  been  elsewhere  found  to  answer,  a 
benefit  might  not  be  speedily  produced  which 
their  own  isolated  and  separate  exertions  could 
never  accomplish. 

The  facts  here  stated  respecting  the  enormous 
loss  that  at  present  occurs,  and  which  so  seriously 
affect  the  cost  of  producing  sugar,  must  sooner 
or  later  force  themselves,  with  sufficient  vivid¬ 
ness,  on  the  public  mind  to  compel  the  adoption 
of  measures  which  will  place  the  manufacture  of 
sugar  on  a  more  scientific  foundation,  by  which 
alone,  it  appears  to  me,  it  can  become  beneficial 
to  our  colonies,  and  profitable  to  the  individual 
producers. 

I  am,  sir,  your  most  obedient  servant, 

London,  Dec.  9.  C.  H. 


THE  CHOLERA. 


The  following  are  the  fatal  cases  of  cholera  re¬ 
gistered  in  the  week  ending  Saturday,  December 
9  : — Three  were  cases  in  which  inquests  were 
held  ;  the  remainder  are  all  certified  by  medical 
attendants. 

Chelsea  ;  North-west  sub-district. — A  man, 
aged  21  years,  and  a  woman,  aged  36  years, 
died  “  from  the  mortal  effects  of  want  and  des¬ 
titution,”  according  to  the  verdict  of  a  coroner’s 
jury.  Mr.  Lamer,  the  registrar,  states  that 
“  the  deaths  occurred  in  Chelsea  workhouse. 
The  deceased  persons  had  made  application  on 
Saturday  evening  for  a  night’s  lodging,  which 
was  granted.  They  complained  of  illness  on 
Sunday  morning,  when  they  were  immediately 
admitted  into  the  sick  wards,  and  promptly 
attended  by  the  medical  officer  of  the  establish¬ 
ment,  who  found  them  both  labouring  under 
strong  attacks  of  malignant  cholera.  According 
to  his  evidence  at  the  inquest  both  man  and 
woman  belonged  to  the  class  called  tramps.  They 
died — the  former  on  Sunday,  the  latter  on  the 
day  following.” 

St.  Giles;  South. —  M.  23,  “cholera  (24 
hours).” 

Strand  ;  St.  Clement  Danes. — M.  58,  “  epi¬ 
demic  cholera  (2  days).”  St.  Ann,  Soho. — 
M.  1,  “  cholera  Asiatica  (10  hours).” 

St.  Luke  ;  Einsbury. — At  50,  Old-street, 
widow  of  a  porter,  51,  “  bilious  cholera.” 

Shoreditch;  Haggerstone  West.  —  M.  37, 
“  cholera  Asiatica  (13  hours).” 

Bethnal-green  ;  the  Green. — E.  60,  “  cho¬ 
lera  (12  days).” 

Whitechapel;  Spitalfields. — E.  32,  “epi¬ 
demic  cholera  (16  hours).”  Whitechapel 
Church. — In  London  Hospital,  M.  19,  “  Asi¬ 
atic  cholera  (14  hours)”  (p.m.)  ;  in  same  hos¬ 
pital,  E.  20,  “  Asiatic  cholera  (10  hours).” 
Goodman’s  -  fields.  —  At  7,  Gower’s  -  place, 
Gower’s-row,  a  labourer,  55,  “  Asiatic  cholera 
(34  hours).’’ 

St.  George-in-the-East  ;  St.  John. — At  2, 
Lower  Well-alley,  daughter  of  a  biscuit-baker, 
9,  “  natural  death,  sudden,  from  cholera  (26 
hours) .” — Inquest. 

Stepney  ;  Mile-end  Old  Town,  Lower. — E.  8, 
“  Asiatic  cholera  (20  hours).” 

Poplar  ;  Bow. — At  Dye-house-lane,  OldEord, 
Bow,  E.  2,  “  spasmodic  cholera  (5  days).” 
Another  case  of  cholera,  not  yet  registered,  has 
occurred  in  Dyer’s-lane,  Bromley,  during  last 
week,  on  which  an  inquest  has  been  held.  The 
verdict  was  “  Natural  death  from  spasmodic  cho¬ 
lera  (14  hours).” 

St.  Olave  ;  St.  Olave.  —  At  2,  Magdalen- 
court,  on  December  3,  son  of  a  musician,  4, 
“  cholera  (12  hours)  ;  reaction  did  not  take 
place.” 

Bermondsey  ;  Leather-market.  —  M.  11, 
“  cholera  (47  hours),  supposed  to  have  been  in¬ 
duced  by  eating  bad  fruit.” 

Lambeth  ;  Lambeth  Church  (second  part). — 
At  97,  Park-street,  shoemaker,  35,  “  cholera 
(48  hours).”  At  2,  Erancis-street,  son  of  a 
bricklayer,  2,  “  cholera  (3  days),  convulsions.” 

Camberwell  ;  Camberwell. — In  Camberwell 


Workhouse,  M.  61,  formerly  a  leather-seller, 

“  English  cholera  (10  days).” 

Wandsavorth  and  Clapham  ;  Battersea. — At 
Slcaford-street,  wife  of  a  labourer,  50,  “  cho¬ 
lera  (6  days)  ;  consecutive  fever,  terminating  in 
coma.” 

In  addition  to  the  above  may  be  mentioned  a 
death  from  Asiatic  cholera,  after  16  hours’  illness, 
which  occurred  in  the  week  ending  December  2, 
and  is  stated  by  Mr.  Baddeley,  the  registrar  of 
Mile-end  Old  Town  (Upper),  to  be  the  first 
amongst  adults  which  has  occurred  in  his  large 
district.  The  deceased  was  a  gentleman  aged  56 
years,  who  lived  at  No.  6,  Redman’s-row.  The 
street  is  wide  and  airy,  and  may  be  considered 
healthy.  The  case  is  not  yet  officially  returned, 
as  it  became  the  subject  of  inquest,  and  the 
entry  has  not  been  signed  by  the  coroner. 

Also  Mr.  Watts,  the  registrar  of  the  West 
District  of  Islington,  states  that  a  death  from 
malignant  cholera  (not  yet  registered,  for  the 
same  reason  as  above)  occurred  on  the  3d  inst. 
at  Islington  Workhouse  after  an  illness  of  16 
hours.  An  inquest  was  held  on  the  6th.  The 
deceased,  a  woman  aged  23,  was,  while  under 
the  attack,  brought  in  a  cab  from  a  house  of  ill 
repute  in  the  east  district,  and  received  into  the 
workhouse,  where  she  died  soon  afterwards. 
Although  the  workhouse  affords  accommodation 
for  400  persons,  it  is  at  the  present  time  so 
crowded  that  it  is  necessary  to  find  room  in  many 
private  houses  for  fresh  applicants.  It  is,  how¬ 
ever,  free  from  sickness.  Eive  inspectors  of 
nuisances  were  elected  last  week  for  the  whole 
parish  of  Islington,  who  have  already  entered  on 
their  duties. 

The  mean  temperature  of  the  week  was  49  deg., 
being  nearly  9  deg.  higher  than  that  of  the  week 
ending  November  11.  The  thermometer  was  as 
high  as  63  deg.  2  min.  in  the  sun  on  the  9th  of 
December,  and  as  low  as  29  deg.  5  min.  on  the 
grass  on  the  3d  ;  the  mean  temperature  of  the 
8th  was  15  deg.  7  min.  above  the  mean  tem¬ 
perature  on  an  average  of  seven  years. 


RECENT  CHEMICAL  PATENT. 


Alexander  Parkes,  of  Birmingham,  experi¬ 
mental  chemist,  for  improvements  in  the  manu¬ 
facture  of  metals,  and  in  coating  metals.  Patent 
dated  April  27,  1848.  Enrolled  October  27, 
1848. 

This  patent  is  for  the  separation  of  copper  and 
certain  other  metals  from  their  sulphuretted  ores 
into  the  state  known  as  regulus  or  coarse  metal ; 
also  for  the  coating  of  iron  and  steel.  In  order 
to  obtain  a  regulus  of  copper  from  a  sulphu¬ 
retted  ore,  he  first  forms  a  fusible  slag  by  the  due 
admixture  of  the  ores  themselves  with  other 
matters,  which  act  as  fluxes,  according  to  the 
usual  practice.  To  every  ton  of  ore  so  mixed,  when 
containing  about  ten  per  cent,  of  metal,  he  adds, 
either  before  the  melting  thereof,  or  during  the 
melted  state,  from  lOOlbs.  to  150ibs.  of  sulphate 
of  lime,  or  of  soda,  or  of  barytes,  or  of  potash  ; 
and  he  keeps  the  whole  in  a  melted  state  until 
the  regulus  becomes  separated  from  the  earthy 
matters.  The  use  of  the  substances  above 
named  produces  a  regulus  richer  in  metal  than 
that  obtained  by  the  usual  operation ;  at  this 
stage  the  furnace  is  tapped  either  into  sand  or 
water ;  but  sometimes  a  carbonate  or  oxide  ore 
is  previously  added,  by  which  means  a  regulus 
still  richer  in  metal  is  obtained. 

The  product  thus  obtained  is  treated  in  the 
way  usually  practised  by  smelters,  in  order  to 
obtain  the  metal ;  but  what  he  (the  patentee) 
prefers  is,  to  treat  it  in  the  manner  hereafter  di¬ 
rected,  and  he  observes  that,  although  he  has 
only  spoken  of  copper,  a  corresponding  treat¬ 
ment  is  likewise  applicable  to  the  sulphuret  ores 
of  silver  and  of  antimony,  only  witli  this  dif¬ 
ference,  that  when  he  operates  upon  the  sul¬ 
phuret  ores  of  silver  he  adds  from  five  to  ten  per 
cent,  of  scrap  iron ;  he  also  emphatically  states 
that,  although  he  has  mentioned  only  the  sul¬ 
phates  of  lime,  soda,  barytes,  and  potash,  the 
sulphurets  of  these  substances,  as  well  as  other 
sulphates  and  their  sulphurets,  may  nevertheless 
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be  employed  to  produce  the  same  effect,  but  not 
with  the  same  advantage.  In  treating  the  re- 
gulus  or  product  obtainable  by  the  means  already 
described,  with  a  view  to  obtain  the  metal  at 
one  operation  of  smelting,  the  principle  on  which 
the  patentee  acts  is,  to  mix  with  a  regulus  or 
with  a  sulphuret  of  copper  such  a  metallic  com¬ 
pound  that  the  oxygen  therein  contained  shall 
desuliffrurize  the  sulphuret  in  the  act  of  melting, 
and  so  allow  the  metal  to  separate  ;  and  he  pre¬ 
fers  to  employ  for  this  purpose  either  a  carbonate 
or  an  oxide  of  copper,  whereby  he  obtains  copper 
fit  for  refining  by  the  ordinary  process,  or  he 
employs  a  carbonate  or  oxide  of  zinc,  in  which 
case  a  great  part  of  the  zinc  will  be  found  to 
form  an  alloy  with  the  copper.  In  all  cases 
wdien  employing  zinc  to  produce  an  alloy  he 
uses  a  flux,  that  is  hereafter  described.  The 
patentee  prefers  to  use  an  oxidized  compound  of 
copper  when  operating  upon  the  sulphuret  of 
copper,  or  an  oxidized  compound  of  some  metal 
as  the  sulphuret  under  treatment,  but  finds  that 
the  sulphates  of  copper,  of  iron,  and  of  zinc, 
will  also  answer,  requiring  to  be  used,  however, 
in  larger  proportions  than  the  oxide,  and  he 
therefore  does  not  find  them  so  advantageous. 
“When  he  wishes  to  obtain  an  alloy,  as  of  copper, 
for  example,  he  uses,  in  preference  to  an  oxidized 
compound  of  copper,  an  oxide  of  the  other  metal 
to  be  alloyed  with  the  copper,  but  does  not  con¬ 
fine  himself  to  any  particular  oxidized  compound 
of  metal,  so  long  as  the  same  is  capable  of  acting 
in  reducing  a  sulphuret  of  metal  as  explained. 
When  reducing  a  regulus  or  sulphuret  of 
copper,  containing  thirty  per  cent.  or_  there¬ 
abouts  of  eopper,  he  prefers  to  use  either  a 
carbonate  or  an  oxide  of  copper,  containing  about 
the  same  per  centage  of  metal,  in  which  case  he 
takes  equal  proportions,  by  weight,  of  the  two 
matters ;  but,  in  case  the  sulphuret  contains 
more  sulphur  than  is  equivalent  to  the  oxygen 
contained  in  the  oxide,  he  adds  a  larger  propor¬ 
tion  of  the  oxidized  compound.  For  the  purpose 
of  carrying  out  this  process  he  first  introduces 
the  sulphuret  into  the  furnace  and  uses  it,  re¬ 
moving  any  slag  that  may  be  formed  previously 
to  introducing  either  the  oxide  or  carbonate. 
This  the  patentee  does  by  degrees,  the  slag  being 
from  time  to  time  removed.  He  now  gradually 
adds  about  ten  per  cent,  of  a  flux,  composed 
of  carbonaceous  matter,  and  chloride  of  calcium, 
or  chloride  of  barium,  in  equal  proportions,  and 
in  about  three  to  six  hours  the  sulphuret  will  in 
general  be  decomposed,  and  the  metal  become 
separated.  If  an  ore  containing  an  excess  of 
sulphur  be  operated  upon,  as  is  frequently  the 
case  with  poor  ores  of  copper,  the  patentee  pre¬ 
fers  to  obtain  the  copper  in  a  state  of  regulus  by 
the  means  described  ;  then,  in  order  to  ascertain 
the  quantities  of  sulphur  and  of  oxygen,  respec¬ 
tively,  in  the  different  compounds  to  be  em¬ 
ployed,  he  analyzes  them.  In  all  cases  he 
prefers  to  have  the  sulphuret  rather  in  excess, 
and  thus  allow  a  small  portion  of  the  sulphuret 
to  remain  undecomposed  (by  a  small  portion  he 
understands  two  or  three  per  cent.),  and  this 
remaining  sulphuret  he  introduces  into  the  next 
charge.  When  a  sulphuret  of  antimony,  con¬ 
taining  much  earthy  impurities,  is  to  be  acted 
upon,  it  is  to  be  fused  in  the  manner  already 
described  for  obtaining  a  regulus  of  copper,  and 
the  product  then  calcined,  at  a  low  temperature, 
in  order  to  obtain  an  oxide  of  the  metal ;  the  oxide 
thus  obtained  is  mixed  with  about  equal  pro¬ 
portions  of  sulphuret  of  antimony  not  calcined, 
the  two  being  fused,  with  the  addition  of  flux  as 
for  copper,  and  thus  obtains  the  metal.  In  place 
of  employing  oxidized  compounds  of  metal,  as 
the  means  of  decomposing  sulphurets  of  copper 
at  one  operation  by  melting,  the  patentee 
sometimes  emploj-s  the  oxygen  of  the  air ; 
he  acts,  for  this  purpose,  on  a  melted  regulus 
of  copper,  or  he  places  the  sulphuret  in  a  rever¬ 
beratory  furnace,  and,  by  aid  of  suitable  blowing 
apparatus,  causes  a  blast  either  of  hot  or  cold 
air  (but  prefers  a  hot  blast)  to  be  introduced, 
cither  through  holes  in  the  fire,  bridge,  or  else 
in  the  roof,  or  other  suitable  parts  of  the  furnace, 
and  so  to  come  in  contact  with  the  melted  mass, 


removing  the  slag  from  time  to  time  as  produced, 
and  so  proceeds  until  the  sulphuret  is  decom¬ 
posed,  and  the  metal  is  caused  to  separate.  In 
treating  the  sulphuret  of  silver  he  proceeds  much 
in  the  same  way  as  that  employed  for  treating 
the  sulphuret  of  copper,  but  wdth  the  addition 
of  the  five  to  ten  per  cent,  of  scrap  iron,  as  al¬ 
ready  observed,  and  w'hich  scrap  iron  he  prefers 
to  use  along  with  a  carbonate  of  copper  or  a  car¬ 
bonate  of  zinc.  The  improvements  in  coating 
iron  and  steel  consist  in  the  use  of  an  alloy 
composed  of  about  nine  parts  lead  and  three 
parts  antimony,  or  of  about  nine  parts  lead, 
about  one  of  tin,  and  about  one  of  antimony,  and 
he  fuses  these  alloys  in  a  convenient  vessel,  and 
keeps  them  in  a  melted  state  under  a  flux,  com¬ 
posed  of  chloride  of  barium,  or  of  sodium,  or  of 
the  tw'o  combined,  and  he  prefers  to  have  such 
flux  of  considerable  depth  upon  the  melted 
alloy.  In  order  to  coat  therewith  he  first  care¬ 
fully  cleans  the  articles,  and  then  immerses  them 
in  the  melted  metals  until  the  desired  coating  is 
obtained. 


PATENTS  INITIATED  FOR  ENGLAND 

UP  TO  THE  WEEK  ENDING  DECEM¬ 
BER  4,  1848. 

Robert  Nelson  Collins,  of  Oxford-court,  Can¬ 
non-street,  druggist,  for  certain  improved  com¬ 
pounds  to  be  used  for  the  prevention  of  injury  to 
health  under  certain  circumstances.  Patent 
dated  December  2d,  1848  ;  six  months. 

James  Taylor,  of  15,  FurnivaTs-inn,  gentle¬ 
man,  for  improvements  in  propelling  ships  and 
other  vessels.  Patent  dated  December  2d,  1848  ; 
two  months. — (Communication.) 

John  Henderson  Porter,  of  No.  2,  Adelaide- 
place,  London-bridge,  engineer,  for  an  improved 
mode  of  applying  coirugated  iron  in  the  forma¬ 
tion  of  fireproof  floors,  roofs,  and  other  like 
structures.  Patent  dated  December  2d,  1848  ; 
six  months. 

John  Daley,  of  Northampton,  iroirfounder,  for 
certain  improvements  in  the  construction  and 
arrangement  of  stoves  for  cooking  and  other 
purposes.  Patent  dated  December  2d,  1848  ;  six 
months, 

Thomas  Drayton,  of  Regent-street,  practical 
chemist,  for  improvements  in  silvering  glass  and 
other  surfaces.  Patent  dated  December  4th,  1848, 

Frederick  Collier  Bakewell,  of  Hampstead, 
gentleman,  for  improvemeirts  in  making  com¬ 
munications  from  one  place  to  another,  by  elec- 
tricit5\  Patent  dated  December  2d,  1848  ;  six 
months. 

William  Young,  of  the  firm  of  Henry  Banner- 
man  and  Sons,  of  Manchester,  merchant,  for 
certain  improvements  in  machinery  or  apparatus 
for  winding,  balling,  or  spooling,  thread,  yarn, 
or  other  fibrous  materials.  Patent  dated  Decem¬ 
ber  2d,  1848;  six  months. 

Francis  Hastings  Greenstreet,  of  Liverpool, 
engineer,  for  certain  improvements  in  hydraulic 
engines.  Patent  dated  December  2d,  1848  ;  six 
months. 

John  Armstrong,  of  Edinburgh,  brassfounder, 
for  improvements  in  constructing  water-closets. 
Patent  dated  December  2d,  1848  ;  six  months. 

George  Armstrong,  of  Newcastle-upon-Tyne, 
Esq.,  for  certain  improvements  in  steam-engines. 
Patent  dated  December  2d,  1848  ;  six  months. 

Robert  Burn,  of  Edinburgh,  for  an  improved 
roller  gin,  used  in  separating  the  seed  from 
cotton.  Patent  dated  December  2d,  1848  ;  six 
months. 

John  Davies  and  George  Davies,  of  the  Albion 
Iron  Foundry,  Staffordshire,  iroufounders,  for 
improvements  in  steam-engines.  Patent  dated 
December  2d,  1848  ;  six  mouths. 


PATENTS  RECENTLY  EXPIRED. 

W.  Ranger,  of  Westminster,  builder,  for  cer¬ 
tain  improved  modes  of  preparing  and  combining 
various  metals,  whereby  the  moulding  or  form¬ 
ing  blocks,  casts,  walls,  or  other  aggregates  in 
these  said  materials  may  be  considerably  ex¬ 
pedited,  being  improvements  upon  a  patent 
granted  to  him  for  Ranger’s  Artificial  Stone. 


Patent  dated  December  4th,  1834  ;  expired  De¬ 
cember  4th,  1848. 

J.  Hudson,  of  Gale,  calico-printer,  for  certain 
machinery  and  apparatus  applicable  in  block¬ 
printing  on  silk,  woollen,  cotton,  and  other 
fabrics,  and  on  paper.  Patent  dated  December 
4th,  1834;  expired  December  4th,  1848. 

J.  West,  of  Cray  ford,  blacksmith,  for  an  im¬ 
provement  in  forges.  Patent  dated  December 
9th,  1834;  expired  December  4th,  1848. 

E.  Massey,  sen.,  of  Clerkenwell,  watchmaker, 
for  certain  improvements  in  the  apparatus  used 
for  measuring  the  progress  of  vessels  through  the 
water,  and  for  taking  soundings  at  sea.  Patent 
dated  December  9th,  1834  ;  expired  December 
9th,  1848. 

F.  A.  Bernhadt,  of  London,  architect,  for  cer¬ 
tain  improvements  in  warming  and  airing  build¬ 
ings.  Patent  dated  December  4th,  1834 ;  ex¬ 
pired  December  4th,  1848. 

W.  A.  Noble,  of  Bermondsey,  engineer,  for 
certain  improvements  in  applying  the  steam  to 
the  common  and  other  engines.  Patent^ dated 
December  4th,  1834  ;  expired  December  4th, 
1848. 


flllSCELLARSEOUS  CORRESPONDENCE. 

ALKALI  WORKS  «.  VEGETATION. 


[To  the  Editor  of  the  Chemical  Times.] 

Sir, — The  recent  decision  by  arbitration  of  the 
case  of  the  Walton  Soap  and  Alkali  Works, 
where  Sir  William  Pilkington  and  Mr.  W.  Wa- 
terton  were  the  plaintiffs,  and  Mr.  E.  T.  Simpson, 
the  defendant,  has  excited  a  great  interest  in 
Yorkshire,  and  the  chemical  manufacturers  in 
various  parts  of  the  country  may  now  expect  a 
series  of  persecutions,  and  Professor  Lindley, 
who  was  a  witness  of  the  plaintiffs,  and  who 
counsels  all  who  have  timber  or  crops  to  proceed 
against  them,  conceding  nothing,  compromising 
nothing,  but  forcing  them  into  court.  The 
Gardeners  and  Farmers’  Journal  took  up  the 
professor  and  administered  a  castigation  which 
he  is  still  writhing  under  ;  and  in  the  last  number 
urges  alkali-manufacturers  that,  as  the  two 
plaintiffs  combined  to  persecute  and  ruin  the  de¬ 
fendant,  the  alkali-manufacturers  should  do  the 
same,  and  thus  be  able  to  resist  any  harassing 
and  fictitious  demands.  The  following,  as  a  his¬ 
tory  of  the  case  may  be  interesting  to  your 
readers,  is  taken  from  the  journal  above  men¬ 
tioned  :  — 

“  The  w'orking  of  the  salt-cake  furnace  com¬ 
menced  in  the  month  of  March,  1844,  and  in  Oc¬ 
tober,  1846,  Mr.  Waterton  and  Sir  William  Pil¬ 
kington  had  some  fears  as  to  condensed  muriatic 
acid  injuring  the  water.  It  was  immediately 
proposed  to  stop  any  part  of  the  w'orks  which 
any  scientific  person  thought  might  be  injurious 
to  vegetation  or  otherwise ;  in  fact,  this  process 
was  given  up,  but,  to  the  surprise  of  the  owner, 
two  actions  were  commenced  against  him  ;  one 
by  a  tenant  of  Mr.  Waterton’s  and  another  by  a 
tenant  of  Sir  W.  Pilkington’s,  both  of  whom 
admitted,  on  their  evidence,  that  they  did  not 
know  of  the  actions  being  commenced,  or  did 
they  ever  complain  or  ask  for  compensation  or 
damages  for  the  damage  which  these  plaintiffs 
alleged  to  have  sustained.  One  shilling  damages 
w'as  awarded  in  each  action,  which,  unfortunately, 
carry  costs.  These  actions,  as  will  be  remem¬ 
bered,  were  to  be  tried  in  March  Assizes,  1847, 
but  were  then  referred,  taking  in  all  other  matters 
in  difference,  not  only  as  between  the  plaintiffs  in 
the  action,  but  also  as  between  Mr.  Waterton 
and  Sir  William  Pilkington,  and  the  defendant. 

“As  regards  the  salt-cake  furnace,  which  was 
only  working  in  the  whole  about  eighteen  months, 
and  then  not  during  the  night,  in  order  to  pre¬ 
vent  any  escape  of  muriatic  acid  gas  into  the  air, 
it  was  built  on  Gamble’s  patent,  which  is  so  con¬ 
structed  as  to  prevent  any  escape  of  gas,  except 
through  a  flue  which  is  separate  and  distinct  for 
the  fires.  That  flue  conveys  the  gas  through  a 
condenser,  through  which  condenser  there  ran 
per  hour  600  gallons  of  cold  water,  and  during 
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the  night,  when  the  works  were  not  going,  about 
one  half  that  quantity  of  water  ran  through  the 
condenser.  Notwithstanding  this,  however,  the 
plaintiffs  in  the  actions  failed  in  proving  that 
this  had  caused  any  substantial  damage,  and, 
consequently,  they  have  only  got  one  shilling 
for  such  damage  in  each  action.  The  condensed 
muriatic  acid  gas  might  give  the  water  in  the 
beck  a  very  slight  acid  taste,  as  there  were  per 
hour  running  down  the  beck  upwards  of  10,000 
gallons  of  water,  with  which  the  acid  water 
which  ran  from  the  condenser  intermixed.  On 
the  reference  a  new  feature  sprung  up  as  to  the 
injury  to  crops  and  trees,  arising  from  the  escape 
of  smoke  and  vapour  from  the  works  ;  and  it 
will  be  well  here  to  state  that  the  defendant  and 
his  predecessors  have  carried  on  the  trade  of  soap 
and  alkali  manufacturers  for  upwards  of  thirty 
years,  and  the  manufacturers  of  vitriol  for  about 
ten  years,  before  the  commencement  of  the  ac¬ 
tion.  As  regards  the  soap  and  alkali  manu¬ 
facture,  and  also  the  vitriol,  every  possible  cau¬ 
tion  has  been  taken  to  prevent  any  escape  of  gas, 
and  in  trying  the  flues  none  could  be  perceived. 
This  was  ascertained  by  persons  putting  their 
heads  into  the  flues  leading  from  the  vitriol- 
chamber  during  the  time  the  works  were  in  full 
operation,  and  they  could  with  perfect  ease  both 
breathe  and  talk.  Under  such  a  state  of  things, 
it  wouM  be  impossible  for  an  escape  of  injurious 
gas ;  in  fact,  every  one  knows  what  effect  a 
lighted  match  would  have  upon  the  nostrils. 
This  portion  of  the  works  has  also  been  examined 
by  an  eminent  chemist,  and  since  the  conclusion 
of  the  evidence  in  the  arbitration  by  some  of  the 
plantiffs’  witnesses,  and  they  all  positively  as¬ 
serted  that  there  could  possibly  be  no  escape  of 
gases  which  could  injure  vegetation. 

“The  arbitrator  has,  however,  awarded  damages 
to  Sir  William  Pilkington,  for  injury  to  trees, 
£10  7s. ;  to  tenants’  crops,  £23;  for  injury  to 
Mr.  Waterton’s  trees,  £1,002  10s. ;  and  for 
damages  done  to  his  house  by  smoke  and  vapour, 
£100  ;  and  for  injury  to  tenants’  crops,  £5. 

“  From  the  above  it  will  be  perceived  that  the 
defendant  will  have  to  pay  £1,130  19s.  damages, 
and  the  award  also  saddles  him  with  the  whole 
of  his  own  costs,  and  half  the  costs  of  the  plain¬ 
tiff,  to  be  taxed  by  the  master,  and  he  has  also 
to  pay  a  portion  of  £528,  the  arbitrator’s  costs. 

“  Notwithstanding  that  the  defendant  has  to 
pay  these  damages,  it  has  been  affirmed,  after 
every  possible  examination  has  been  made,  by 
two  of  the  highest  authorities  of  the  day  on 
chemical  science,  that  there  never  was,  nor  is 
there  now,  anything  escaping  from  these  works 
injurious  to  vegetation  or  trees,  and  that  there 
never  was  any  escape  from  these  works,  except 
what  might  arise  from  the  coal  consumed  on  the 
premises,  and  every  means  has  been  adopted  to 
burn  the  smoke. 

“  In  justice,  however,  to  the  arbitrator,  it  is 
admitted  that  a  witness  who  was  examined  on 
the  plaintifi” s  behalf  swore  that  the  trees  in  the 
neighbourhood  were  dead  and  dying  from  the 
escape  of  gas,  which  could  only  come  from  the 
works  at  Walton.  He  was  requested  to  point 
out,  and  did  point  out,  many  trees  as  having 
been  so  injured  which  had  been  in  a  decaying 
state  for  upwards  of  twenty  years.  He  also 
stated  that  the  leaves  on  the  fences  had  a 
scorched  appearance  ;  but  it  will  be  recollected 
that  the  salt-cake  furnace  had  not  then  been 
working  for  nearly  twelve  months.  The  in¬ 
vestigation  of  the  same  witness  was  in  September, 
1847,  and  the  furnace  had  not  been  working 
since  October  in  the  year  before.  Another 
witness  swore  more  positively  as  to  the  damage 
done  to  vegetation.  Other  witnesses  partly  sup¬ 
ported  the  same  view. 

“  Professional  and  practical  men  of  the  highest 
authority  and  acknowledged  experience,  from 
Edinburgh,  from  London,  &c.,  were  called  by 
the  defendant,  who  swore  positively  that  a  great 
number  of  the  trees  complained  of  had  been 
decaying  for  upwards  of  ten  and  twenty  years, 
and  as  regards  the  rest  of  the  trees  and  vegeta¬ 
tion  there  was  no  appearance  whatever  of  inj  ury 
from  g,as,  and  that  in  those  trees  which  did  not 


appear  healthy  the  injury  arose  from  natural 
causes  ;  and  that  the  appearance  of  the  vegeta¬ 
tion  and  trees  in  the  neighbourhood  in  general 
was  as  healthy  as  any  other  district  in  the  West 
Riding  of  Yorkshire,  except  the  instance  of  two 
ash-trees  near  the  works  which  had  been  injured 
by  the  acid  water  running  from  the  condenser 
over  the  roots. 

“  The  proprietor  of  the  works  in  question  has 
been  advised  to  authorize  the  publication  of  this 
statement  for  the  express  purpose  of  explaining 
to  the  trade  and  the  public  the  real  facts  of  the 
case  ;  and  should  any  one,  either  connected  with 
the  management  of  similar  works,  or  other  per¬ 
sons,  wish  to  examine  the  construction  and 
arrangements  of  the  works  which  have  been  the 
subject  of  such  expensive  litigation,  they  are 
welcome  to  do  so,  that  they  may  judge  for  them¬ 
selves  as  to  the  possibility  of  these  works  being 
injurious  to  vegetation  ;  and  if  they  are  to  be 
considered  injurious,  or  that  smoke,  which  will 
travel  for  miles,  is  injurious  to  a  gentleman’s 
dwelling-house,  so  as  to  obtain  a  £100  damages, 
it  certainly  is  not  easy  to  see  how  manufactures, 
the  very  foundation  and  stability  of  this  country, 
can  be  carried  on. 

“  In  addition  to  the  above,  though  it  does  not 
bear  directly  on  this  case,  it  is  significant  of  the 
spirit  in  which  the  action  has  been  carried  on  to 
remark  that  the  dwelling-house  in  which  the 
defendant  resided  was  purchased  over  his  head, 
and  himself  and  family  turned  out  in  the  midst 
of  winter ;  that  the  stables  which  he  rented  for 
his  cattle — that  the  small  portion  of  land  which 
he  occupied  as  an  accommodation  for  them — 
that  the  water  which  he  had  from  the  Barnsley 
Canal  Company,  for  the  purpose  of  carrying 
on  his  works — were  taken  from  him  ;  and  the 
greatest  part  of  the  inhabitants  who  were  ex¬ 
pected  to  be  called  as  witnesses  on  his  behalf, 
and  his  workmen,  had  notices  to  quit  their 
dwelling-houses,  and,  consequently,  many  par¬ 
ties  refused  giving  valuable  evidence,  fearing 
they  might  lose  their  farms  or  dwellings.’’ 

It  is  not  necessary  to  say  more  on  the  hardship 
of  the  case. 

Yours  truly.  Scrutator. 


[To  the  Editor  of  tlig  Chemical  Times.] 

Sir, — Innumerable  questions  are  weekly  in¬ 
serted  in  your  journal  requiring  answers  which 
frequently  involve,  or  closely  border  upon,  the 
substance  of  a  patent,  or  on  the  secret  processes 
of  an  establishment,  the  publication  of  whose 
methods  would  immediately  destroy  its  ascen¬ 
dancy  over  its  competitors  engaged  in  the  same 
branch  of  trade.  Such  secrets  are  little  likely  to 
be  elicited  from  mere  practical  men,  who,  as  long 
as  any  particular  method  or  plan  of  manipulation 
remains  a  mystery,  undoubtedly  deserve  to  de¬ 
rive  alone  the  benefit  of  their  industry  or  che¬ 
mical  talent,  and  who  are  seldom  ambitious  to 
prefer  notoriety  to  pecuniary  satisfaction.  Many 
proprietors  of  works  in  any  manner  related  to 
chemical  processes,  it  must  be  remembered  too, 
have  the  wisdom  to  employ  a  chemist  to  conduct 
their  business,  whose  attention  is  ever  alive  to 
introduce  improvements  into  his  methods.  Now, 
definitive  chemistry  professes  to  be,  at  once,  the 
monitor  and  assistant  of  practical  men,  and  we 
are  assured  that  it  is  the  alliance  of  science  and 
art  in  this  peculiar  sense  that  the  Chemical 
Times  is  designed  to  accomplish,  and  not  the 
publication  of  the  processes  of  men  merely  prac¬ 
tical  to  men  merely  practical. 

Let  us  intimate  to  non-chemical  correspondents 
that  a  rational  and  discreet  chemistry,  conducted 
with  a  definite  end  in  view,  is  calculated  to 
answer  the  same  question  a  number  of  different 
yet  accurate  ways,  provided  these  questions  be 
reasonably  presented  and  assisted  by  means 
adequate  to  efl'ect  their  solution.  On  such  oc¬ 
casions  of  difficulty,  unanswerable  by  the  manu¬ 
facturer,  the  chemist  ought  to  be  consulted,  and 
we  are  certain  there  would  be  few  difficulties  re¬ 
main  long  as  insuperable  obstacles  to  the  rapid 
progress  of  chemical  manufactui'es  and  arts. 

“  Chemicus,”  in  your  last,  dssires  an  easy  me¬ 


thod  for  bleaching  his  tallow.  He  mentions  one  of 
the  many  well-known  methods  (sulphuric  acid  and 
bichromate  of  potassa)  for  extricating  an  abun¬ 
dant  supply  of  oxygen  for  the  purpose  ;  but  he  is 
unable  to  separate  the  deposit  resulting  from  the 
reaction,  and  by  consequence  suffers  a  considerable 
loss,  merely  from  inability  to  separate  the  agenj 
from  the  fat.  Well-conducted  experiment  alone 
can  answer  such  questions  as  these.  Experiment 
requires  time,  opportunity,  and  money.  Now, 
these  questions  either  must  remain  unanswered, 
or  answered  by  the  generosity  of  the  solely  prac¬ 
tical,  or  referred  to  their  proper  and  legitimate 
province— the  domain  of  experimental  chemistry. 
Has  the  nature  of  the  sediment  been  examined  ? 
Is  it  oxide,  sulphate,  or  a  soap  ? 

Chemicus  A. 


M  i  S  C  E  L  L  A  E  A. 


Intramural  Interments. — On  Tuesday  the 
commissioners  appointed  under  the  City  Sewers 
Act,  which  comes  into  operation  on  the  1st  of 
January  next,  caused  notices  to  be  served  on 
the  incumbents  and  churchwardens  of  parishes 
within  the  City  precincts,  warning  them,  under 
penalty  of  £20,  not  to  permit  any  interment 
within  their  jurisdiction  wherein  the  space  from 
the  top  of  the  coffin  to  the  surface  of  the  grave  is 
less  than  five  feet ;  nor  to  allow  any  corpse  to 
be  placed  in  their  church  vaults  or  catacombs 
unless  enclosed  in  a  leaden  coffin,  or  a  double 
wooden  one,  having  pitch  half  an  inch  in  thick¬ 
ness  between  the  outer  and  inner  case.  Under¬ 
takers  aiding  interments  contrary  to  the  above 
are  liable  to  the  same  penalty. — Globe. 

Musk. — Musk  is  procured  from  the  musk- 
deer,  Moschus  moschiferus,  a  native  of  the  East, 
and  from  the  musk-rat,  a  native  of  America.  It 
is  imported  in  the  natural  bags,  which  are  taken 
from  behind  the  navel  of  the  deer,  and  are  about 
the  size  of  a  pigeon’s  egg.  Those  from  China 
are  thin,  and  covered  ufith  brownish- yellow  hair  ; 
those  from  Russia  and  Bengal  ai’e  thick,  and 
covered  with  white  hair,  being  probably  taken 
from  old  animals.  Musk  is  imitated  by  drop¬ 
ping  3^  drachms  of  nitric  acid  on  1  drachm  of 
rectified  oil  of  amber.  In  the  course  of  a  day  a 
black  substance  is  produced,  which  smells  like 
musk.  Or,  take  two  parts  of  any  fetid  animal 
oil  procured  by  distillation,  and  one  part  of 
nitric  acid,  digest  for  eight  or  ten  days,  add 
gradually  32  parts  of  rectified  spirit  of  wine,  and 
digest  again  for  four  weeks.  The  substance 
thus  procured  is  very  like  genuine  musk.  Musk 
is  adulterated  very  extensively  with  dried 
blood,  asphaltum,  ammoniacal  salts,  and  a  sort 
of  resin.  In  China  the  musk-bags  are  often 
cut  open  between  the  hair,  part  of  the  con¬ 
tents  abstracted,  and  the  deficiency  made  up 
with  dried  blood,  rolled  up  into  pills,  so  as  to 
imitate  the  true  grains  of  musk.  The  bags 
should  therefore  be  carefully  inspected  before 
selection.  The  presence  of  dried  blood  may  bo 
known  by  its  emitting  a  fetid  vapour,  on  the 
application  of  heat.  When  asphaltum  is  pre¬ 
sent,  it  will  melt  and  run  on  the  knife  point 
before  it  inflames,  w’hilst  genuine  musk  does 
not  melt,  but  is  turned  into  charcoal.  Punc¬ 
tures  difficult  of  detection  are  also  made  in  the 
bags,  and  through  which  sand,  small  stones, 
and  even  pieces  of  lead  and  barytes,  are  intro¬ 
duced  to  increase  the  w'eight.  These  are  easily 
discovered  by  inspection.  Other  musk-dealers, 
less  fraudulent  in  spirit,  leave  the  bags  in  a 
damp  place,  to  increase  their  weight,  and  this 
also  injures  the  musk.  The  musk  from  Hol¬ 
land  is  brought  in  leaden  pots  sewed  up  in 
canvass,  and  is  nothing  more  than  dried  blood 
mixed  with  a  little  oil  and  tincture  of  musk. 
It  is  generally  very  moist,  and  exhales  a  dis¬ 
agreeable  urinous  smell.  The  artificial  bags 
may  be  known  from  the  genuine  by  wanting 
the  internal  membrane  or  skin.  It  is  also  adul¬ 
terated  Avith  spikenard,  chocolate,  aloes,  nut¬ 
meg,  storax,  &c.  According  to  I)r.  John  Davy 
it  is  always  impure  if  it  exhale  an  ammoniacal 
odour  when  mixed  with  quickhme.  According 
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to  the  same  author,  genuine  musk,  from  China, 
is  of  the  colour  of  an  old  brown  nutmeg,  rolled 
up  in  little  round  friable  pills.  Russian  musk, 
even  when  good,  is  not  in  form  of  pills,  but 
loose  in  the  bag,  and  has  a  urinous  odour.  To 
preserve  it  well  it  ought  to  be  kept  perfectly 
dry  ;  but  moistened  w'hen  it  is  to  be  used  as  a 
perfume.  Chemically,  musk  contains  resin, 
combined  with  the  odoriferous  volatile  oil,  to 
which  its  perfume  is  due,  besides  several  ani¬ 
mal  matters.  It  is  soluble  in  sulphuric  ether, 
and  in  boiling  water ;  also  in  alcohol  and  sul¬ 
phuric  acid  with  the  loss  of  its  odour.  Added 
to  other  odoriferous  substances,  such  as  laven¬ 
der-water,  it  increases  their  odour,  as  ammonia 
often  does  from  its  volatility. 

Production  of  Cotton  in  India. — The  report 
of  the  committee  of  the  House  of  Commons  on 
the  growth  of  cotton  in  India,  together  n  ith  the 
minutes  of  evidence,  has  recently  been  issued 
from  the  office  of  the  parliamentary  printers. 
The  report  states  that  of  the  witnesses  examined 
by  the  committee  fifteen  spoke  from  a  personal 
knowledge  of  India,  and  on  the  strength  of  ex¬ 
perience  in  the  service  of  the  East  India  Com¬ 
pany  in  various  departments.  The  committee 
do  not  consider  it  necessary  to  enter  into  a 
minute  historical  account  of  the  extent  to  which 
cotton  has  been  grown  in  India  in  past  times,  or 
to  trace  in  any  exact  detail  the  various  measures 
by  which  the  East  India  Company  has  endea¬ 
voured  to  stimulate  the  production  of  this 
article.  It  appears  that  over  a  great  portion  of 
the  Indian  peninsula  cotton  has  for  ages  been 
produced  in  large  quantities,  chiefly  for  the 
consumption  of  the  native  population.  The  in¬ 
ternal  consumption  has  been  for  ages  past 
enormous,  and  considerable  quantities  have  for 
many  years  been  exported  to  China  and  Eng¬ 
land.  The  committee,  adverting  to  the  ditference 
of  opinion  as  to  the  possibility  of  adding  mate¬ 
rially  to  the  growth  of  cotton  in  India,  and  the 
power  of  selling  it  in  competition  with  the  pro¬ 
duce  of  America,  state  their  belief,  as  the  result 
of  their  very  minute  and  careful  inquiry,  that 
amongst  those  who  during  a  long  residence  in 
India  have  made  this  interesting  question  an  ob¬ 
ject  of  especial  investigation  there  exists  a  strong 
conviction  that  the  cultivation  of  the  plant  may 
be  greatly  extended,  and  its  quality  so  much 
improved  as  to  enable  it  to  stand  a  fair 
competition  with  that  of  the  United  States 
of  America.  The  result  of  the  experiments 
made  for  the  improvement  and  cultivation  of 
indigenous  cotton  has  clearly  established  that 
not  only  does  the  American  plant  grown  in  India 
produce  a  staple  longer,  and  therefore  better 
calculated  for  the  European  manufacturer,  but 
that  it  can  be  grown  on  land  of  a  poorer  de¬ 
scription  than  the  native  cotton,  and  is  therefore 
liable  to  a  lower  rate  of  assessment.  In  the 
Bengal  Presidency,  the  north-west  provinces, 
and  the  great  cotton  district  of  Broach,  in  the 
Presidency  of  Bombay,  no  success  has  hitherto 
been  obtained  in  cultivating  the  American  cotton , 
but  it  has  been  introduced  with  perfect  success 
into  the  southern  Mahratta  country  within  the 
Bombay  Presidency,  and  into  the  provinee  of 
Coimbatore,  with  perfect  success.  While  the 
result  of  these  experiments  has  satisfled  the 
hon.  committee  of  the  power  of  India  to  supply 
England  with  cotton  of  a  very  improved  quality 
and  to  an  indeflnite  extent,  they  feel  bound  to 
state  that  they  do  not  expect  that  by  these  means 
alone  its  cultivation  will  be  greatly  extended  or 
its  quality  improved.  They  opine  that  the  sub¬ 
ject  must  be  taken  up  by  men  of  capital  and 
enterprise,  and  that  it  is  chiefly,  if  not  solely, 
to  British  capital  and  intelligence  that  any  per¬ 
manent  improvement  must  be  looked  for  in  the 
quality  or  the  increase  of  production.  After 
entering  into  some  details,  and  particularly 
dwelling  on  obstacles  presented  to  the  cotton 
trade  in  India  by  the  want  of  suitable  means 
of  internal  communication,  the  committee 
thus  conclude  their  report: — “  In  reviewing 
the  whole  of  the  case  submitted  to  them, 
your  committee  have  much  pleasure  in  ex¬ 
pressing  their  entire  disbelief  in  the  existence 


of  any  insuperable  obstacles  to  improvement  in 
the  character  and  habits  of  the  native  population. 
It  may  be  granted  that  the  natives  are  not  so 
readily  induced  to  change  their  customs,  and  to 
adopt  new  modes  of  cultivation  and  artisanship, 
as  are  the  people  of  some  other  countries  ;  and. 
there  is  evidence  to  show  that  many  of  them  are 
improvident,  and  frequently  encumber  them¬ 
selves  with  debt  by  extravagant  expenditure  at 
their  marriages,  and  on  other  occasions,  or  in  the 
performance  of  ceremonies  connected  with  their 
religion ;  but,  on  the  other  hand,  it  is  established 
by  much  concurrent  testimony  that  where  there 
is  a  fair  promise  of  a  successful  result,  and  where 
security  of  reward  is  offered  to  them,  the  natives 
of  India  will  exert  themselves  even  to  the  aban¬ 
donment  of  customs  to  which  they  are  greatly 
attached.  Some  striking  evidence  has  been  ad- 
dueed  to  show  the  aptness  of  the  native  popula¬ 
tion  to  learn  the  trades  practised  by  Europeans  ; 
and  it  is  hardly  necessary  to  refer  to  the  fact 
that  many  offices  of  responsibility  under  the  Go¬ 
vernment  are  now  filled  by  natives,  and  that,  in 
the  commercial  cities  of  India,  many  mercantile 
firms  are  eomposed  in  part  or  altogether  of  na¬ 
tives  of  the  country.  In  dismissing  this  sub¬ 
ject,  your  committee  have  much  pleasure  in  ex¬ 
pressing  their  opinion  that  under  the  continued 
encouragement  now  afforded  by  the  Government 
of  India,  and  by  taking  full  advantage  of  all  the 
resources  which  are  still  within  reach,  there  may 
eventually  be  opened  to  the  manufacturers  of 
this  country  a  large  and  regular  supply  of  cotton 
of  a  quality  largely  Consumed  by  the  British 
manufacturers,  which  will,  by  giving  them  ad¬ 
ditional  sources  of  supply,  render  them  more  in¬ 
dependent  of  the  failure  of  crops,  and  thus  have 
the  double  effect  of  equalizing  the  price  of  the 
raw  material,  and  of  lessening  those  fluctuations 
in  the  market  whieh  have  occurred  for  some 
years  past,  and  which  have  acted  so  injuriously 
on  the  energies  of  our  manufacturing  popula¬ 
tion.”  The  list  of  witnesses  examined  before 
the  committee  includes  the  names  of  Mr.  E.  W. 
Prideaux,  Dr.  Royle,  Mr.  Bazley,  Mr.  A.  Turner, 
Major  Briggs,  Mr.  R.  W.  Crawford,  Mr.  Mangles, 
M.P.,  Rev.  Dr.  Lang,  Captain  Reynolds,  Mr. 
Sullivan,  Mr.  B.  Blaine,  &c. 

Varnishes.  —  Copal  Varnishes  are  made  in 
various  Avays.  The  best  is  made  cold  by  dis¬ 
solving  pure  copal  in  essence  of  rosemary,  and 
then  adding  a  little  alcohol,  letting  it  stand  to 
settle,  and  pouring  off  the  clear  liquid.  This  does 
for  wood,  pasteboard,  paintings,  and  metal. 
Crystal  Varnish  is  a  solution  of  3  oz.  of  mastich 
in  1  pint  of  rectified  spirit.  Purniture  Varnish: 
Dissolve  3  pounds  of  resin,  2  pounds  of  turpen¬ 
tine,  and  10  pints  of  linseed  oil,  over  a  slow  fire, 
and,  if  too  thick,  soften  it  with  oil  of  turpentine. 
Indian  Varnish  is  composed  of  5  oz.  each  of  shell 
and  seed  lac,  dissolved  in  2  pints  of  rectified 
spirit.  Italian  Varnish  is  Venice  turpentine 
boiled  till  it  become  brittle,  when  it  is  finely 
powdered,  and  dissolved  in  oil  of  turpentine. 
Mastich  Varnish  is  composed  of  2  oz.  of  mastich 
dissolved  in  1  pint  of  oil  of  turpentine. — (See 
Crystal  Varnish.)  Painter’s  Cream  is  prepared 
by  dissolving  |  drachm  of  mastich  in  tears,  pul¬ 
verized  in  3  oz.  of  nut  oil ;  add  this  to  ^  oz.  of 
acetate  of  lead,  in  a  marble  mortar,  and  stir, 
adding  gradually  a  little  water,  till  it  becomes 
ereamy.  Picture  Varnish  is  made  by  dissolving 
12  oz.  of  mastich,  2|  oz.  of  Venice  turpentine, 
30  grains  of  camphor,  and  3|  pints  of  oil  of  tur¬ 
pentine  together,  and  pouring  off  the  clear  liquor 
from  the  dregs.  Or,  1  oz.  of  matich  in  drops, 
^  pint  of  very  clear  oil  of  turpentine,  and  3 
drachms  of  nut  oil  without  colour.  Print  Varnish 
is  made  by  adding  1  pound  of  copal  in  powder  by 
single  ounces  per  day  to  4  pounds  of  balsam  of 
copaiba,  keeping  in  a  warm  place,  and  frequently 
stirring.  When  dissolved,  add  a  portion  of  Chio 
turpentine. — (Le  Blond.)  Red  Varnish  is  made 
with  mastich,  benzoin,  sandarac,  seed-lac,  tur¬ 
pentine,  and  rectified  spirits,  dissolved  in  the 
usual  way.  Spirit  Varnishes  are  all  those  made 
with  rectified  spirit.  Tamao  Varnish :  Dissolve 
gum  copal  by  digestion,  in  a  gentle  heat,  in  lin¬ 
seed  pil  rendered  drying  by  quick  lime. 


TO  OUR  SUDSCRIBEES. 

Subscribers  are  respectfully  informed  that  the  pro¬ 
prietors  of  the  Chemical  Times  will  not  compound  for 
payment  in  advance.  The  great  difference  between  oue 
guinea  for  advanced  payment  and  twenty-six  shillings,  as 
established  by  the  proprietors  of  the  Pharmaceutical 
Times,  naturally  created  the  most  painful  suspicions, 
and  has  exposed  the  proprietors  of  the  Chemical  Times 
to  some  annoyance.  In  abolishing  the  ill-judged  and 
improper  system  we  trust  that  the  subscribers  to  the 
Chemical  Times  will  accept  our  renunciation  as  a 
guarantee  of  the  good  faith  which  we  desire  to  subsist 
between  ourselves  and  them. 


TO  CORRESPONDENTS. 


We  regret  that  press  of  matter  this  week  has  prevenled 
our  answering  a  long  list  of  questions  directed  to  us  by 
correspondents. 

“  Mr.  Warrington”  is  thanked  for  his  communication. 

Mr.  Hall  Maxwell’s  ”  request  has  been  attended  to. 

“Mr.  Crossley”  sends  us  a  letter  and  extracts,  both  of’ 
which  we  have  perused.  Mr.  Crossley  is  assured  that 
the  “  imparling  of  extra  saccharine  matter  to  sugar  is- 
about  the  parallel  of  imparting  extra  saline  matter  to- 
salt.”  If  a  person  were  to  eat  a  teaspoonful  of  salt  and 
to  proclaim  that  it  had  not  much  saline  !  the  expression 
would  not  be  at  all  more  absurd  than  the  expression  so 
commonly  heard  that  such  and  such  sugar  has  not  mucR 
saccharine!  Mr.  Crossley’s  plan  of  boiling  sugar  in- 
open  pans  by  injecting  through  the  boiling  mass  a 
current  of  atmospheric  air  is  ingenious,  and  produces  a 
good  result ;  but  we  fear  the  long  period  required  for 
evaporation  will  be  a  great  obstacle  in  practice.  Mr, 
Crossley  is  very  much  in  error  to  suppose  that  carbonic 
acid  plays  any  part  in  his  operation.  Which  is  purely  phy¬ 
sical,  and  due  entirely  to  the  evaporative  agency  of  atmo¬ 
spheric  air.  Our  correspondent  may  take  it  as  a  proposi¬ 
tion  admitted  beyond  question,'  or  challenge,  that  mere 
improvements  in  sugar-boiling  will  effect  but  little  good- 
80  long  as  the  juice  to  be  operated  on  be  not  thoroughly 
defecated.  All  those  desirous  of  ameliorating  the  sugar 
produce  should  turn  their  attention  in  this  direction. 

“  Justitia.” — No  duty  is  leviable,  but  a  licence  is  required, 

“  A  Subscriber,  Aberdeen.” — Zinc  may  best  be  amal¬ 
gamated  by  first  dipping  it  into  strong  undiluted  sul¬ 
phuric  acid,  and  then  into  a  trough  of  mercury.  This' 
operation,  however,  demands  a  considerable  amount  of 
the  latter  material.  Another  plan  consists  in  rubbing  the- 
zinc  previously  cleaned  with  the  solution  of  the  proto- 
nitrate  of  mercury. 

“  W.  R.  M.” — An  article  on  the  use  of  symbols  shall, 
speedily  appear.  To  make  unfermented  bread  proceed 
as  follows  : — Divide  8  lb.  of  flour  in  two  proportions,  mix; 
up  the  first  with  water  holding  in  solution 2  oz.  of  bicar¬ 
bonate  of  soda,  and  the  second  with  the  other  portion,  to. 
which  1  oz.  of  hydrochloric  acid  has  been  added.  When 
each  mass  of  dough  has  been  separately  well  kneaded  to> 
a  proper  consistence  mix  them  together  as  quickly  as- 
possible  ;  form  the  mass  into  loaves  and  bake  them  at. 
once. 

“A  Constant  Reader.” — The  book  is  a  good  one,  and  may 
be  procured  by  an  order  given  to  any  bookseller.  It  is- 
published  at  Longman’s.  We  are  not  aware  that  anew/ 
edition  is  expected. 

“  Mr.  Peter  Dennison”  is  informed  that  narceine  was  dis¬ 
covered  in  1832,  by  M,  Pelletier,  in  the  ammoniacali 
waters  after  the  precipitation  of  morphia,  by  evaporating, 
these  to  a  thick  syrup,  crystallizing,  treating  the  crystals, 
with  alcohol,  distilling,  and  again  crystallizing,  whem 
both  narceine  and  meconine  are  formed.  The  first  is- 
separated  by  water.  The  crystals  are  white,,  without 
smell,  and  of  a  bitter  metallic  taste.  Itsraedicinal  effects, 
have  not  been  much  investigated. 

“  A  Dispenser.” — Genuine  blue  pill  shouldihava  the  odbur." 
of  roses,  also  a  pleasant  taste,  and,,  whoa  spread  out'- 
thinly^with  a  drop  of  water  on  a  marble  slab  or  piece  of.’ 
paper,”  no  globules  of  mercury  should  be  recognisable. . 
The  mass  is  prepared  at  Apothecaries’-hall  by  a  machine  ■ 
consisting  of  an  iron  mortar  and  four  wooden  pestles,, 
driven  by  a  steam-engine.  This  operation  both  tritu-  • 
rates  and  rolls  the  mass,  and  the  pills  are  said  to  be ; 
stronger  than  those  made  by  the-  hand. 

“  Mr.  Thomas  Ward.” — Oleum  Succini,  L.  E.  D.  P.  OifI 
of  amber.  Put  a  portion  of  amber  into  an  alembic,  soi 
that  from  a  sandbath  gradually  heated  an  acid  liquor,  an . 
oil,  and  a  salt,  impregnated  with  the  oil,  may  distil ;  them 
let  the  oil  be  distilled  a  second  and  a  third  time.  Adul-- 
terated  with  petroleum,  sometimes  to  the  extent  of  two> 
thirds.  When  genuine  it  is  nearly  colourless,  has  ai 
strong,  unpleasant,  bituminous  smell,  and  a  pungent 
taste.  When  old,  or  not  redistilled  as  above  directed,  it  ■ 
is  thick  and  dark  coloured. 

The  Chemical  Times  is  the  only  chemical  journal  1 
which  is  devoted  to  the  consideration  of  the  science  in. 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct  • 
from  the  office,  320,  Strand,  to  regular  subscribers.  AH' 
literary  and  scientific  communications  to  be  addressed ; 
to  the  Editor,  320,  Strand, 


London  ;  Printed  by  Robkut  Palmer,  of  No,  13,  Provi-- 
dence-place.  Upper  Keunington-lane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  I'leet-street,  parish  of  St.  Dunstan- 
in-the-West,  in  the  City  of  London  ;  and  published  by 
the  said  Robert  Palmer,  at  the  Publishing-office,. 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes,, 
and  at  320,  Strand,  in  the  City  of  Westminster.— December  ' 
16,  1818. 
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ON  THE  MANUFACTURE  OF  SUGAR. 

By  J.  SCOFFERN,  M.B.,  Lond.,* 

Late  Lecturer  on  Chemistry  at  the  Alder sgate 
College  of  Medicine,  London. 

[  Continued  from  page  58.] 

At  this  stage  of  our  subject  it  is  necessary  to 
describe  two  grand  agents,  one  physical,  the 
other  chemical,  to  which  much  amelioration 
in  the  sugar  manufacture  is  due.  I  advert  to 
the  vacuum-pan  and  animal  charcoal. 

This  description  I  think  it  necessary  to  make 
at  once,  in  order  that  no  misunderstanding  may 
arise  hereafter,  when  I  shall  have  occasion  to 
reprobate  the  application  of  these  agents  out  of 
their  just  and  legitimate  sphere.  Havdng  lived 
nine  months  in  a  refinery  with  the  object  of 
acquiring  a  practical  as  well  as  a  chemical  know¬ 
ledge  of  sugars, — having  there  witnessed  the  all 
but  magical  effects  of  animal  charcoal  and  the 
vacuum-pan, — the  very  terms  I  employ  in  the 
designation  of  these  agents  are  the  best  guarantee 
I  can  offer  that  I  entertain  no  prejudice  against 
either.  It  will  be  hereafter  my  duty  to  show, 
however,  that  in  the  colonies  both  have  been 
sally  misemployed  ;  forced  into  the  accomplish¬ 
ment  of  ends  totally  beside  their  genius, — abused 
for  imperfections  which  they  were  not  competent 
to  obviate, — praised  for  effecting  results  that  were 
due  to  other  causes. 

But  I  will  describe  the  nature  and  construction 
of  the  vacuum-pan,  after  which  the  intelligent 
mind  will  recognise  the  cases  to  which  it  can,  and 
those  to  which  it  camiot,  with  propriety  be  applied. 
Finst,  as  to  the  principle  of  the  vacuum-pan. 
The  usual  operation  of  boiling,  as  we  are  well 
aware,  is  accomplished  by  the  application  of 
heat ;  hence  such  application  of  heat  is  thought 
in  general  to  be  a  necessary  condition,  and 
all  our  current  ideas  of  boiling  have  reference 
to  this  application  of  heat.  The  idea  is  unsound : 
it  will  not  bear  scrutiny.  Chase  it  from  the 
mind. 

The  proposition  is  this — boiling  is  merely  the 
act  of  generating  steam  with  such  rapidity  that 
the  formation  of  bubbles  is  the  result.  What 
causes  this  evaporation  ?  The  preponderance 
of  the  repulsion  between  particles  over  the 
combined  effects  of  cohesion  and  pressure. 
What  causes  this  repulsion  ?  Heat.  Then,  is 
not  the  application  of  heat  a  necessary  cause  of 
boiling  ?  No.  The  usual  cause  it  certainly  is, 
but  not  the  necessary  or  universal  one,  inasmuch 
as  there  does  not  exist  a  material  body,  Avhether 
solid,  liquid,  or  gaseous,  that  is  totally  without 
heat, — heat  being,  not  a  positive,  but  a  relative 
term.  Chemists,  for  example,  are  acquainted 
with  bodies  so  much  colder  than  ice  that  the 
latter  is  hotter  in  proportion  than  red-hot  iron  is 
to  ice  itself.  Hence  the  rapidity  of  evaporation  of 
liquids  may,  as  a  rule,  be  increased  by  one  of  two 
methods — either  by  adding  so  much  heat  as 
shall  enable  their  particles  to  overcome  the 
combined  uniting  tendencies  of  atmospheric 
pressure  and  cohesion,  or  by  removing  the  at¬ 
mospheric  pressure,  and  thus  enabling  the  fluid’s 
own  natural  heat  to  accomplish  the  same 
result.  Under  these  latter  circumstances  many 
liquids  may  even  be  made  to  evaporate  so  fast 
that  boiling  ensues  ;  and  all  thus  treated  can  be 
made  to  boil  at  a  diminished  temperature. 

Belonging  to  the  first  division,  or  to  the  liquids 
which  boil  in  vacuo — by  their  own  heat — is  ether ; 
belonging  to  the  second  division  are  water,  aqueous 
solutions  of  sugar,  8sc.  The  conditions  here  de¬ 
tailed  as  influencing  and  determining  the  evapo¬ 
ration  of  liquids  can  be  demonstrated  by  some 
curious  and  seemingly  paradoxical  experiments. 
Thus,  under  proper  circumstances,  water  may  be 
made  to  boil  by  the  application  of  coal,  and  to 
cease  boiling  by  the  application  of  heat ;  and 
certain  liquids  may  be  made  to  boil  under  the 
same  conditions  that  cause  others  to  freeze.  For 
example,  if  a  Florence  flask  be  filled  two  thirds 
with  water, — the  water  boiled  by  the  application 

*  Dr.  Muspratt’s  Lecture  next  week. 


of  heat,  and  whilst  boiling  tied  over  with  a  piece 
of  bladder,  so  that  all  egress  of  steam  or  ingress  of 
air  be  prevented, — it  is  evident  that,  on  dipping 
this  flask  into  cold  water,  the  steam  pervading 
its  upper  third  will  be  condensed,  a  partial 
vacuum  will  be  the  result,  and  the  water  being 
as  yet  but  slightly  cooled,  there  will  exist  the 
conditions  necessary  to  its  rapid  evaporation. 
Such  evaporation,  therefore,  takes  place,  and 
with  such  rapidity  that  the  water  boils. 

The  second  result  obtains  when  an  open 
tube  containing  ether  is  inserted  into  another 
containing  water,  in  such  a  maimer  that  a  thin 
film  of  the  latter  liquid  remains  between  the  two 
tubes, — and  the  atmospheric  pressure  is  taken  off 
both  by  means  of  the  air-pump.  Under  these 
circumstances  the  ether  evaporates  so  rapidly 
that  not  only  does  the  vapour  eliminated  carry 
off  a  portion  of  the  natural  heat  of  that  fluid, 
but  also  such  an  amount  of  the  water’s  heat  that 
this  liquid  congeals  into  ice. 

In  the  laboratory,  the  principle  of  promoting 
evaporation  by  means  of  a  vacuum  is  constantly 
applied  by  the  chemist  in  thousands  of  delicate 
operations,  involving  the  removal  of  liquid 
under  circumstances  when  the  application  of 
heat  would  be  injurious.  The  chemist  proceeds 
thus :  — U  nder  the  receiver  of  an  air-pump  he  places 
a  shallow  pan  containing  oil  of  vitriol,  a  liquid 
which  possesses  a  remarkable  tendency  to  com¬ 
bine  with  water,  either  vaporous  or  otherwise. 
Above  this  pan  of  oil  of  vitriol,  but  not  in  contact 
with  it,  is  placed  the  material  to  be  dried,  and 
a  partial  vacuum  is  created.  The  air  being 
pumped  away,  the  receiver  now  becomes  per¬ 
vaded  with  vapour,  with  which  latter  the  oil  of 
vitriol  immediately  combines,  and,  by  so  com¬ 
bining,  renews  the  partial  vacuum  as  before,  and 
a  similar  recombination.  Thus,  without  any 
new  working  of  the  pump,  the  generation  goes 
on  until  the  end,  when  the  evaporative  process 
is  complete.  It  is  very  evident  that  such  an 
operation  cannot  be  conducted  on  the  large 
scale, — hence  that  it  is  totally  unadapted  for  the 
commercial  production  of  sugar. 

The  vacuum-pan,  however,  effects  a  very  good 
practical  compromise.  It  enables  sugar  solu¬ 
tions  to  be  boiled  at  so  low  a  temperature,  about 
135,  that  if  the  juice  be  pure,  especially  if  it  be 
free  from  lime,  the  usual  deteriorating  influence 
of  the  process  of  boiling  is  reduced  to  its  prac¬ 
tical  minimum. 

The  construction  of  the  vacuum-pan  and  its 
mode  of  action  will  now  be  readily  understood. 
It  consists  of  two  spherical  segments  of  copper, 
the  lower  one  buried  in  a  steam-jacket  exter¬ 
nally,  and  supplied  with,  a  spiral  coil  of  metal 
internally,  both  of  which  are  for  the  purpose  of 
applying  the  necessary  degree  of  heat  by  means 
of  steam.  The  low'est  part  of  the  lower  segment 
is  furnished  with  a  valve,  through  which  the 
sugar  may  escape  when  sufficiently  boiled.  The 
upper  segment  is  provided  with  a  man-hole,  an 
interior  tube,  through  which  the  solution  is 
made  to  enter,  and  perforations  for  a  pres¬ 
sure-gauge  (usually  called,  when  thus  applied,  a 
vacuum-gauge')', — two  circular  glass  plates,  termed 
sight-holes  ; — for  a  pipe  of  communication  with 
a  reservoir  of  communication  with  the  air-pump  ; 
and  for  a  very  ingenious  contrivance  called  the 
proof-stick,  by  means  of  which  a  portion  of  the 
solution,  whilst  boiling,  may  be  from  time  to 
time  removed,  to  see  how  the  operation  proceeds 
within,  without  allowing  the  air  to  enter. 

Between  the  vacuum-pan  and  the  condenser 
which  joins  the  air-pump,  destined  to  effect  the 
vacuum,  is  a  reservoir,  called  the  overfloto-vessel, 
intended  to  retain  any  of  the  liquor  which  may 
boil  over,  as  it  sometimes  does.  From  the  upper 
part  of  this  vessel  there  is  a  direct  communica¬ 
tion  with  the  air-pump.  From  the  upper  part  of 
the  overflow-vessel  a  pipe  proceeds  to  the  con¬ 
denser,  which  latter  is  a  contrivance  for  injecting 
streams  of  cold  water  into  the  steam  as  it  is  drawn 
in  by  the  air-pump.  Thus  this  stream  of  cold 
water  corresponds  in  efficacy  to  the  oil  of  vitriol 
used  by  chemists  in  their  vacuum-evaporative 
processes ;  and  the  air-pump,  as  it  is  called, 
serves  to  draw  off  the  water  resulting  from  the 


condensed  steam,  and  that  from  water  of  conden¬ 
sation  ;  also  such  steam  as  may  have  remained 
uncondensed,  and  any  air  which  may  enter  by 
leakage  from  time  to  time.  Thus  a  diminished 
pressure  during  the  whole  operation  is  main¬ 
tained. 

The  vacuum-pan  was  the  invention  of  the 
Hon.  Mr.  Howard,  who,  however,  derived  but 
little  benefits  from  the  discovery,  although 
towards  the  conclusion  of  the  patent  term  the 
royalties  for  licences  to  use  it  amounted  to 
nearly  thirty  thousand  pounds  per  annum  ! 

The  true  method  of  boiling  in  vacuo  is,  like 
most  other  refining  matters,  held  in  great  secrecy. 
The  boilers  are  for  the  most  part  Germans,  and 
so  jealous  are  they  of  their  art  that  they  strive 
by  all  means  in  their  power  to  create  the  idea  of 
their  being  alone  competent  to  conduct  the 
operation.  The  process  of  vacuum-boiling  un¬ 
doubtedly  requires  practice  to  do  it  well,  and, 
inasmuch  as  the  material  to  be  boiled  is  expen¬ 
sive,  a  good  vacuum-boiler  is  invaluable  in  a 
refinery.  The  operation,  liowever,  is  soon  learned 
by  any  intelligent  person,  even  if  he  be  ignorant 
of  the  theory  of  its  agency. 

The  plan  pursued  is  this  A  certain  portion 
or  charge  of  liquor  being  conveyed  into  the  pan, 
the  vacuum  is  made  and  the  steam  turned  on. 
Ebullition  soon  takes  place,  and  the  boiler  from 
time  to  time  takes  a  proof,  as  it  is  technically 
called,  of  his  work. 

By  means  of  the  proof-stick  he  withdraws 
from  time  to  time  a  portion  of  the  sugar  solu¬ 
tion,  places  it  between  his  finger  and  thumb, 
separates  the  two,  and  observes  the  appearances 
which  the  boiled  liquor  presents.  If  it  break 
short,  that  is  to  say,  if  on  separating  from  the 
finger  and  thumb  it  do  not  form  long  strings, — if 
the  crystals  or  grains  speedily  form,  and  the 
colour  be  but  little  heightened, — the  operation 
proceeds  well,  and  the  liquor  was  good.  If, 
however,  the  strings  be  long,  the  sensation  of 
the  boiled  mass  clammy  (or  smeary,  as  the  re¬ 
finers  call  it),  the  grains  small,  all  these  are  bad 
indications. 

In  order  that  these  appearances  may  be  seen 
to  the  greatest  advantage,  the  boiler  has  beside 
him  a  lamp  or  candle,  by  the  transmitted  light  of 
which  he  views  his  proofs.  When  the  crystal 
has  once  formed,  fresh  charges  are  added,  little 
by  little,  until  the  pan  is  sufficiently  full.  In 
adding  these  successive  charges  care  is  taken 
never  to  dissolve  the  grain  when  once  formed. 
In  this  care,  in  fact,  resides  the  greatest  art  of 
vacuum-pan  boiling.  When  the  operation  has 
been  continued  sufficiently  long  the  sugar  is  dis¬ 
charged  by  opening  the  valve  in  the  lower  seg¬ 
ment  of  the  pan  into  a  vessel  called  the  heater, 
where,  by  means  of  steam  heat,  it  is  raised  to 
the  temperature  of  about  175  to  177°  Fahrenheit, 
being  stirred  about  during  this  period  by  a 
wooden  oar.  The  use  of  this  heating  operation 
consists  in  affording  time  for  the  crystals  of  sugar 
formed  up  to  a  certain  size  in  the  vacuum-pan, 
to  accrete  into  still  larger  dimensions.  Having 
remained  in  the  heater  sufficiently  long,  the 
crystallizing  mass  is  conveyed  by  means  of 
copper  vessels,  something  like  coalscuttles,  to  the 
moulds  ;  which,  having  been  previously  stopped 
at  the  apices  with  pledgets  of  brown  paper,  are 
standing  ready  in  rows  to  be  filled. 

[  To  be  continued, '\ 


To  Distinguish  Good  from  Bad  Scammony. — 
Genuine  scammony  is  black  or  dark  grey  exter¬ 
nally,  becoming  yellowish- white  when  moistened 
with  the  finger,  and  when  broken  appearing 
shining  and  of  a  grey  or  greenish-brown  tint.  It 
has  a  smell  of  cheese,  and  may  be  easily  pow¬ 
dered.  When  very  soft,  smell  disagreeable,  or 
none,  and  when  it  does  not  become  easily  milky 
by  trituration  with  water  it  is  bad.  The  best  is 
from  Aleppo,  and  is  imported  in  drums  of  100 
pounds  weight.  The  worst  is  from  Smyrna  in 
form  of  cakes.  Scammony  is  frequently  imitated 
by  mixing  together  extract  of  jalap,  senna, 
manna,  gamboge,  guaiac,  sago,  syrup  of  buck¬ 
thorn,  and  colouring  the  mass  with  ivory -black. 


86 


THE  CHEMICAL  TIMES 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOIIBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XXXVII. 

(lecture  LXV.) 
EXTRACTIVE.  . 

The  term  “  extractive,”  or  “  extractive  mat¬ 
ter,”  is  applied  to  a  certain  substance  exten¬ 
sively  diffused  through  the  vegetable  kingdom, 
and  which  is  characterized  by  its  dark  colour, 
amorphous  state,  solubility  in  water  and  weak 
alcohol,  and  insolubility  in  ether  and  concen¬ 
trated  alcohol. 

It  is  to  this  matter  that  the  medicinal  pro¬ 
perties  of  most  plants  have  hitherto  generally 
been  attributed.  But  experience  shows  every 
day  more  and  more  clearly  that,  so  far  from 
being  a  simple  principle,  extractive  is,  on 
the  contrary,  invariably  a  mixture  of  several 
different  matters ;  and  that,  so  far  from  consti¬ 
tuting  the  active  part  of  a  plant,  it  simply  en¬ 
velopes  that  part,  and  impedes  its  extraction. 

This  much  is  certain,  however,  that  plants 
commonly  contain  a  matter  presenting  the 
general  characteristics  attributed  to  extractive, 
singularly  alterable,  and  which,  when  extracted 
from  a  plant,  carries  away  with  it  almost  inva¬ 
riably  the  active  principle. 

This  matter  is  frequently  found  colourless  in 
the  vegetable  juices,  but  it  acquires  colour  more 
or  less  rapidly  when  placed  in  contact  with 
water;  it  forms  before  our  eyes  by  the  alteration 
of  tannin,  by  the  decomposition  of  the  gallates, 
and,  undoubtedly,  also  in  many  other  circum¬ 
stances  that  are  still  ignored.  In  the  state  of 
doubt  and  uncertainty  that  hangs  still  over  the 
subject,  we  cannot  well  avoid  attaching  great 
importance  to  the  study  of  extractive,  and  we 
are  obliged  to  examine  and  describe  under  a 
common  head  the  substances  that  are  most 
commonly  used  under  that  name;  the  more  so 
as  we  find  the  solubility  proper  of  the  true 
active  principles  frequently  modified,  and  even 
altogether  changed,  by  the  presence  and  influence 
of  this  matter. 

Extractive  is  evidently  colourless  in  some 
plants ;  it  is,  however,  usually  found  of  a  more 
or  less  dark  brown  colour ;  its  taste  varies  ex¬ 
ceedingly.  It  dissolves  in  water  in  all  propor¬ 
tions  ;  it  is  insoluble  in  absolute  alcohol ;  its 
solubility  in  dilute  alcohol  increases  with  the 
degree  of  dilution :  hence  the  necessity  to  use 
weak  alcohol  for  the  preparation  of  a  great  many 
tinctures.  It  is  insoluble  in  ether,  and  in  the 
fixed  and  volatile  oils. 

When  exposed  to  the  air  extractive  suffers 
alteration  more  or  less  speedily.  At  the  common 
temperature  the  alteration  proceeds  usually  very 
slowly ;  from  this  rule  there  are,  however,  some 
remarkable  exceptions.  Thus,  for  instance,  the 
extractive  of  Rhus  radicans  gets  speedily  black 
and  insoluble  upon  exposure  to  the  air  ;  the  ex¬ 
tractive  of  nuts  also  promptly  loses  its  original 
solubility.  The  alteration  proceeds  with  parti¬ 
cular  rapidity  if  the  solution  of  the  extractive  is 
exposed  to  the  action  of  both  air  and  heat ;  it  is 
in  such  cases  the  more  speedily  that  we  ap¬ 
proach  the  ebullition  point  of  the  fluid  ;  oxygen 
is  absorbed  from  the  air  and  combines  with  a 
portion  of  the  hydrogen  of  the  extractive  matter 
to  water  ;  in  consequence  of  the  molecular  de¬ 
rangement  resulting  from  this  process,  part  of 
the  oxygen  and  carbon  of  the  extractive  combine 
to  carbonic  acid ;  the  proportion  of  this,  how¬ 
ever,  is  comparatively  small ;  the  substance 
which  remains  is  richer  in  carbon  than  was  the 
original  extractive  ;  it  acquires  a  deeper  and 
deeper  tint,  and  forms  at  last  insoluble  pel¬ 
licles,  which  constitute  the  oxygenated  extrac¬ 
tive  of  the  ancient  chemists,  the  apothema  of 
Berzelius. 

This  apothema  is  brown  and  pulverulent ;  it 
is  slightly  soluble  in  boiling  water,  but  separates 
again  from  the  solution  upon  cooling  (at  least 


partially,  as  is  clearly  indicated  by  the  turbid 
appearance  of  the  water).  It  dissolves  in  the 
alkalis.  The  acids  precipitate  it  from  its  alka¬ 
line  solutions;  the  precipitates  are  compounds  of 
the  precipitating  acid  and  the  apothema.  From 
these  properties  may  be  drawn  the  two  following 
important  conclusions  or  rules  :  — 

1.  Liquids  charged  with  extractive  matter 
ought  to  be  evaporated  as  promptly  as  possible, 
and  at  the  lowest  temperature. 

2.  In  its  separation  from  the  liquid,  the  apothe¬ 
ma  carries  down  with  it  in  close  combination 
other  neutral,  acid,  or  alkaline  principles. 

It  must  not  be  thought,  however,  that  the 
deposits  which  form  during  the  preparation  of 
extracts  are  all  of  them  of  analogous  composi¬ 
tion;  opium,  for  instance,  yields  an  apothema 
composed  of  resin,  oil,  and  narcotin.  The  apo¬ 
thema  of  the  cinchona  bark  contains  starch  com¬ 
bined  with  tannin,  and  a  compound  of  the  red 
principle  of  cinchona  with  cinchonin  and  quinin. 

Concentrated  acids  determine  frequently  pre¬ 
cipitation  of  the  extractive  matter  ;  alkalis,  on 
the  other  hand,  facilitate  its  solution.  The  alter¬ 
ation  which  extractive  suffers  in  contact  with 
the  air  is  singularly  hastened  by  the  presence  of 
alkalis.  The  metallic  oxides  form  with  extractive 
matter  insoluble  brown  varnishes  or  paint.  The 
lignin  of  the  plant  may  combine  with  the  extrac¬ 
tive  ;  this  combination  is  often  accomplished  in 
the  plant  itself  ;  it  takes  place  invariably  when 
plants  are  treated  with  water,  and  more  particu¬ 
larly  upon  ebullition ;  in  such  cases  actual  tinc¬ 
ture  of  the  vegetable  fibre  is  formed. 

The  plants,  or  parts  of  plants,  which  (according 
to  the  generally  received  notion)  may  be  said  to 
owe  their  medicinal  properties  to  the  extractive 
are  very  numerous.  As  regards  the  pharma¬ 
ceutical  preparations  of  extractive,  it  must  be 
borne  in  mind  that  this  matter  is  insoluble  in 
strong  alcohol,  in  ether,  and  in  the  oils,  and 
cannot,  therefore,  form  a  part  of  any  solution  in 
either  of  these  vehicles,  nor  can  it  form  part  of 
any  distilled  water  or  alcoholate,  on  account  of 
its  non-volatility.  The  preparation  of  the 
species,  simple  and  compound  powders,  pulps, 
&c.,  from  matters  charged  with  extractive  prin¬ 
ciples  presents  no  peculiarity.  It  is  a  very  dif¬ 
ferent  thing  with  the  solutions  of  extractive,  and 
the  evaporation  of  the  solutions  ;  these  present 
a  high  degree  of  interest,  and  claim  our  especial 
attention. 

In  some  cases  we  find  the  solution  ready 
formed  in  the  tissue  of  the  plant  (extractive 
juices) ;  in  other  cases  we  have  to  produce  it  by 
the  action  of  water  or  some  other  vehicle  upon 
the  fresh  or  dried  plants,  or  parts  of  plants. 
These  processes  of  solution  are  by  no  means  so 
simple  as  they  would  appear  at  first  sight, 
various  modifications  being  required  in  most 
eases  to  ensure  the  presence,  or  to  effect  the 
elimination,  of  the  divers  principles  which  ac¬ 
company  the  extractive. 

The  solution  of  extractive  matter  may  be 
evaporated  to  obtain  the  extract  in  the  dry  state. 
They  may  also  become  ingredients  of  compound 
preparations,  such  as  syrups,  mellites,  electua¬ 
ries,  &c. 

EXTRACTIVE  JUICES. 

These  juices  are  furnished  principally  by  the 
herbaceous  parts  of  plants  ;  nearly  all  of  them 
are  extracted  from  the  leaves  and  the  herbaceous 
stems. 

All  extractive  juices  contain : — 

Vegetable  albumen. 

Extractive  matter, 

Chlorophyle. 

The  extractive  matter  exists  in  the  juices  in 
two  different  states  :  jiart  of  it  is  found  in  solution, 
another  part  in  the  insoluble  state  (Liebig’s 
vegetable  fibrin,  Proust’s  gluten). 

Chloropbyle  is  the  green  colouring  matter  of 
the  leaves,  stems,  and  calices  of  plants.  Its 
properties  are  greatly  analogous  to  those  of  the 
resins.  Its  colour  is  dark  green.  It  is  insipid 
and  inodorous.  It  is  softened  by  heat.  It  is 
combustible,  but  does  not  burn  quite  so  vividly 
as  the  resins.  It  is  insoluble  in  water,  but  dis¬ 
solves  in  alcohol,  ether,  and  the  fixed  and  essen¬ 


tial  oils  ;  it  is  also  soluble  in  sulphuric  acid  and 
in  acetic  acid,  and  in  the  alkalis. 

Green  lackers  of  various  shades  may  be  ob¬ 
tained  by  adding  to  an  alcoholic  solution  of 
chlorophyle  a  metallic  salt,  and  subsequently  an 
alkali. 

The  process  of  preparing  chlorophyle  is  very 
simple : — Bruise  tlie  green  leaves,  &c.,  into  a 
pulp,  press  out  all  the  liquid,  wash  the  pulp 
with  water,  and  treat  subsequently  with  alcohol. 
Evaporate  the  alcoholic  solution,  and  wash  the 
extract  with  a  little  water. 

The  extraction  of  the  juice  from  plants  is 
effected  in  the  following  manner  :  — 

Remove,  in  the  first  place,  any  part  or  portion 
of  the  plant  that  exhibits  signs  of  commencing 
alteration  ;  take  the  sound  parts,  and  wash  off 
all  dust  or  earth  that  may  happen  to  adhere  to 
them.  Shake  the  washed  plants  vigorously  in  a 
cloth  in  order  to  remove  the  water  (at  all  events, 
the  greater  part  of  it).  Put  the  plants  now  in  a 
marlble  mortar,  and  crush  them  into  a  pulp  with 
a  wooden  pestle.  Plants  containing  acid  juices 
must  be  bruised  in  a  wooden  mortar.  (In  ope¬ 
rations  on  a  large  scale  the  plants  are  usually 
crushed  under  millstones.  This  is  done,  for 
instance,  in  Switzerland  to  effect  the  extraction 
of  the  sorrel  juice ;  in  Languedoc  olives  are 
crushed  in  this  way.) 

If  the  plant  happens  to  be  rather  deficient  in 
juice,  a  little  water  must  be  added  to  the  pulp,  in 
order  to  dilute  the  juice  sufficiently  to  enable  it 
to  run  off.  The  addition  of  a  little  water  to  the 
pulp  is  quite  indispensable,  for  instance,  to  effect 
the  extraction  of  the  juice  of  saponaria,  and  of 
most  of  the  labiated  plants. 

The  addition  of  a  small  portion  of  water  (one 
sixteenth)  is  required  also  in  the  case  of  thick 
and  viscous  juices,  such  as  those  of  borrage, 
bugloss,  &c.  In  cases  where  the  juices  of  such 
plants  are  expressed  in  conjunction  with  those  of 
more  succulent  plants,  the  addition  of  water 
may  be  dispensed  with. 

Subject  the  pulp  now  to  the  action  of  the 
press.  The  juice  which  runs  off  is  green  and 
very  turbid.  In  this  state  it  is  a  compound  of 
a  solution  of  albumen  and  extractive  and  saline 
matters,  holding  in  suspension  coagulated  albu¬ 
men,  a  little  gluten,  chlorophyle,  and  the  finest 
parts  of  the  vegetable  tissue  which  have  been 
carried  off  mechanically  by  the  juice. 

Juices  are  seldom  used  in  this  state,  as  their 
turbid  and  slimy  appearance  would  be  sure  to 
disgust  the  patient.  They  require  accordingly 
clarification.  Of  this  operation  we  shall  speak 
in  our  next  lecture. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 

ON  SUPERPHOSPHATE  OF  LIME. 
By  THORNTON  J.  HERAPATH,  Esq., 
of  Bristol. 


Amongst  those  substances  of  animal  origin 
which  are  employed  by  agriculturists  as  ferti¬ 
lizing  agents  the  bones  of  man  and  the  mammi- 
ferous  animals  have  been  long  recognised  as 
holding  a  prominent  and  highly  important  posi¬ 
tion.  As  generally  used,  the  fat  and  part  of  the 
gelatine  is  extracted  from  them  by  boiling  in 
water ;  and  they  are  afterwards  reduced  to 
powder,  more  or  less  coarse,  in  a  crushing-mill 
of  a  peculiar  construction.  Even  in  this  state, 
however,  which  is  the  best  they  can  possibly  be 
obtained  in  by  mere  mechanical  means,  the 
bones  have  been  found  by  farmers  to  be  only 
partially  decomposed  in  the  soil,  even  after  many 
years’  exposure  :  this  is  particularly  the  case  in 
strong  clayey  soils,  the  impermeable  nature  of 
which  prevents  a  free  access  of  air  and  moisture, 
which  are  the  principal  agents  in  effecting  their 
disintegration. 

To  overcome  this  insolubility  of  bones,  and 
thus  to  render  their  constituents  more  readily 
assimilable  by  plants,  the  agriculturists  of  this 
country  have  been  lately  in  the  habit  of  acting 
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upon  them  with  the  diluted  mineral  acids,  gene¬ 
rally  sulphuric  acid,  by  which  means  the  in¬ 
soluble  basic  phosphate  of  lime,  which  forms  the 
basis  of  the  bony  structure,  is  converted  into  a 
highly  soluble  acid  phosphate.  At  the  same 
time  the  sulphuric  acid,  by  combining  with  the 
liberated  lime  of  the  carbonate  and  part  of  the 
phosphate  of  lime,  forms  with  it  sulphate  of 
lime  or  gypsum,  a  substance  not  only  in  itself 
highly  beneficial  as  a  manure  to  most  crops,  but 
also,  from  a  peculiar  property  which  it  possesses 
of  absorbing  the  free  ammonia  of  the  atmo¬ 
sphere,  capable  of  furnishing  a  constant  supply 
of  nutriment  to  the  young  and  growing  plant. 

It  was  principally  for  the  manufacture  of  this 
substance,  which  goes  under  the  names  of  sub- 
phated  bones  or  superphosphate  of  lime,  that 
Mr.  Lawes,  of  Rothamstead,  Hertfordshire,  took 
out  a  patent  in  1842.  Another  patent  was  also 
obtained  by  Sir  James  Murray,  about  the  same 
time,  for  the  preparation  of  a  somewhat  similar 
article. 

The  easiest  and  most  economical  mode  of 
preparing  this  manure  is  to  pour  over  the  finely- 
powdered  bones  about  half  their  weight  of  strong 
sulphuric  acid  (oil  of  vitriol  of  commerce), 
sp.  gr.  1.845,  which  has  been  previously  diluted 
with  from  three  to  four  times  its  weight  of 
water.*  The  whole  is  then  allowed  to  remain 
undisturbed  for  a  few  days,  being  occasionally 
stirred,  however,  with  a  piece  of  slick  or  an  iron 
rod,  to  produce  an  intimate  mixture,  until  all 
effervescence  has  ceased  and  the  bones  are  re¬ 
duced  to  a  pulpy  mass.  In  order  to  obtain  this 
in  a  portable  state,  it  is  either  dried  by  evapora¬ 
tion,  or,  if  for  home  consumption,  by  adding  a 
sufficiency  of  some  dry  substance,  such  as  char¬ 
coal-powder,  burnt  peat,  ashes,  &c.,  capable  of 
absorbing  the  redundant  liquid. 

Thus  prepared  it  occurs  as  a  light  grey,  some¬ 
what  coherent  mass,  which  may  be  easily  reduced 
to  powder  and  drilled  in  with  the  seed.  It  is  in 
this  state  that  it  is  usually  met  with  in  com¬ 
merce. 

According  to  Mr.  Lawes,  good  commercial 
superphosphate  of  lime  ought  to  contain  in  100 


parts  : — 

Water . 20 

Organic  matter .  20 

Phosphate  and  biphosphate  of  lime  35  to  40 
Sulphate  of  lime .  20  to  25 


100. 

In  order  to  satisfy  myself  that  this  statement 
was  correct,  I  prepared  some  superphosphate  by 
acting  on  the  shankbone  of  an  ox  in  fine  powder 
w'ith  dilute  sulphuric  acid,  as  in  the  above- 
described  process,  and  analyzed  the  product. 
The  following  are  the  results  of  my  analyses  of 
the  superphosphate  and  the  original  bone  from 
which  it  was  produced  : — 

Bones. 

Fat . . 

Gelatine,  tissues,  &c . 

Phosphate  of  lime  (tribasic)  . . 

Phosphate  of  magnesia  wdth  1 
some  fluoride  of  calcium. .  j 

Carbonate  of  lime  . 

Carbonate  of  magnesia  . 

Carbonate  of  soda  with  some  1 
chloride  of  sodium  and  > 

phosphate  of  soda  . ) 

Water  and  loss . 


100.000 

Superphosphate  of  Liine.+ 


Organic  matters  .  18.761 

Soluble  superphosphate  of  lime  .  18.061 

Phosphate  of  lime  .  9.961 

Sulphate  of  lime .  31.361 

Perphosphate  of  iron  . minute  traces 

Sulphate  of  magnesia .  4.102 

Sulphate  of  soda .  1,048 

Water  and  loss .  16.706 


_  _ _  100.000 

•  Every  bushel  of  bones  requires  about  22  lbs.  of  sul¬ 
phuric  acid  and  70  or  80 lbs.  of  water. 

+  100  grains  of  bones,  with  50  grains  of  sulphuric  acid, 


0.250  1  Q,  . 
30.954)  3^-204 

56.752 

3.256 

5.321 

0.121 

2.011 

1.335 


The  superiority  of  sulphated  bones  as  a  manure 
over  bones  in  their  normal  state  is  now  so  gene¬ 
rally  admitted,  even  by  the  highest  authorities, 
that  it  may  be  considered  almost  superfluous  to 
give  any  of  the  experiments  of  practical  men  on 
the  subject.  However,  as  I  thought  it  might  be 
interesting  to  some  of  my  readers,  I  have  annexed 
a  table  of  a  few  of  their  results  tvhich  are  to  be 
met  with  in  the  various  agricultural  journals  and 
newspapers  of  the  day 

Bushels  of  State  Weight  of  Produce 

Bones  of  per  Acre, 

per  Acre.  Bones.  Tons.Cwts.  Sts.  lbs. 


16 

Crushed. 

10 

3 

4 

8) 

2 

Dissolved. 

9 

12 

0 

0 

2 

Ditto. 

11 

15 

0 

0 

iOf  bulbs. 

4 

Ditto. 

12 

11 

6 

4 

Swedes.* 

8 

Ditto. 

16 

1 

3 

6 

8 

Ditto. 

13 

15 

7 

0. 

20 

Crushed. 

12 

4 

0 

3^ 

of  bulbs. 

21 

Dissolved. 

15 

9 

1 

mangold- 

wurzel. 

From  these  experiments  it  appears  that  two 
bushels  of  bones  per  acre,  dissolved  in  acid,  would 
produce  as  beneficial  effects  as  sixteen  bushels 
of  bones  in  their  ordinary  state ;  that  the  pro¬ 
duce  from  eight  bushels  of  dissolved  bones 
would  greatly  exceed  that  from  sixteen  bushels 
of  bones  employed  in  any  other  wa}’’  ;  and, 
lastly,  that  the  greater  and  proportionate  increase 
is  obtained  by  the  application  of  four  bushels  of 
dissolved  bones  per  acre. 

Results  still  more  striking  than  the  above  were 
obtained  when  the  superphosphate  of  lime  was 
diluted  with  water  and  applied  to  the  drills  in  a 
liquid  state  by  means  of  a  w'ater-cart,  as  will  be 
seen  by  the  following  table  : — 


Manure 
per  Acre. 

8  bushels  of\ 
bones ;  83  f 

lbs.  of  sul- 1 
phuric  acid  ) 
2  bushels  of\ 
bones ;  83  / 

lbs.  of  sul-  j 
phuric  acid  ] 


state. 

Dry. 

Liquid. 


Produce 
per  Acre. 


11  tons  ofbidbs 

> 

12 1-5  “ 

] 


■73 


a> 

ft 


9^  bushels  of\ 
bones ;  28  ( 

lbs.  of  sul- 1 
phuric  acid  j 
If  bushel  of\ 
bones  ;  46  ( 

lbs.  of  sul-  1 
phuric  acid  ) 
16  bushels  of\ 
bones ;  46 / 

lbs.  of  sul-  i 
phuric  acid  ) 
3,5  bushels  ofi 
bones  ;  92  / 

lbs.  of  sul- 1 
phuric  acid  / 


Dry. 

17 

Liquid. 

17^ 

Dry. 

13| 

Liquid. 

16 

o 

n:3 

D 

C/2 


o 

)  'i? ' 


It  will  be  observed  that  the  above  experi¬ 
ments  were  made  on  the  different  varieties  of 
turnips  and  mangold- wurzel,  to  which  descrip¬ 
tion  of  vegetables  it  has  been  found  to  be  more 
particularly  applicable,  as,  from  its  highly  stimu¬ 
lating  and  fertilizing  properties,  it  not  only  pro¬ 
duces  more  abundant  crops  than  other  manures, 
but  it  also  causes  the  young  plant  to  vegetate  so 
rapidly  as  in  a  very  short  time  to  remove  it  out 
of  all  danger  from  the  fly,  a  great  desideratum  in 
agriculture. 

From  the  great  demand  which  has  arisen  for 
this  manure,  and  the  high  price  of  the  materials 
employed  in  its  manufacture,  numerous  attempts 
have  been  made  by  unprincipled  persons  to  adul¬ 
terate  it  with  various  other  less  costly  articles. 
Amongst  those  generally  employed  for  this  pur¬ 
pose  may  be  enumerated  sawdust,  sand,  sul¬ 
phate  of  lime  or  gypsum,  and  carbonate  of  lime 
or  common  chalk.  The  last  of  these  is  particu¬ 
larly  pernicious,  as,  by  combining  with  the  free 
phosphoric  acid  of  the  superphosphate,  it  recon- 


&c..  when  dried,  gave  139.77  grains  of  superphosphate 
of  the  above  composition. 

*  These  are  principally  extracted  from  Mr.  Hannane’s 
prize  essay,  for  an  abstract  of  which  vide  Agricultural 
tra«e«e,  April  19,  1845. 


verts  it  into  insoluble  basic  phosphate  of  lime  or 
bone  earth. 

Some  samples  of  such  adulterated  superphos¬ 
phate  were  recently  sent  to  our  laboratory  for 
analysis  by  a  gentleman  in  the  west  of  England, 
who  had  obtained  them  from  certain  provincial 
agents,  whose  names  I  am  sorry  I  am  not  at 
liberty  to  mention.  They  were  found  to  possess 
the  following  composition  : — 


AVater . 

I. 

28.98 

II. 

. .  23.98 

Organic  matter  . 

15.05 

..  14.97 

Soluble  superphosphate  of 
lime . 

6.80 

..  7.31 

Phosphate  oflime . 

9.97 

..  12.89 

Sulphates  of  soda  and  mag¬ 
nesia  . 

1.00 

1,09 

Sulphate  of  lime  . 

34.64 

..  35.86 

Oxide  of  iron . 

. .  some 

Alumina . 

.  .  some 

Silica  and  sand . 

3.56 

3.90 

100.00 

100.00 

No.  1  was  marked  “  Lawes’,”  No.  2  “  Mil¬ 
ler’s,”  as  being  the  names  of  the  original  manu¬ 
facturers. 


When  such  names  as  these  are  appended  by 
unscrupulous  men  to  their  adulterated  com¬ 
pounds,  it  behoves  every  person  to  be  careful  to 
satisfy  himself  of  the  genuineness  of  an  article 
previous  to  purchasing  it,  by  sending  an  average 
sample  to  some  chemist  of  established  reputation, 
who,  for  a  moderate  fee,  will  easily  ascertain  by 
an  analysis  its  composition  and  freedom  from  im¬ 
purities. 

Another  specimen  which  was  placed  in  our 
hands  for  examination  by  a  different  person  to 
the  above,  but  to  which  no  name  was  attached, 


was  found  to  contain:  — 

Water  .  47.200 

Organic  matter  .  3.590 

Soluble  superphosphate  of 

lime  .  7.010 

Phosphate  oflime .  10.607 

Phosphate  of  alumina  ....  5.000 

Perphosphate  of  iron .  traces 

Sulphate  of  lime .  25.093 

Silica .  4.500 


100.000 

The  organic  matter  was  in  this  case  found  to 
consist  almost  entirely  of  sawdust,  with  some 
other  vegetable  matter.  It  contained  no  gelatine, 
showing  that  it  could  not  have  been  produced 
by  the  decomposition  of  boires. 

Amongst  the  few  substances  which  are  occa¬ 
sionally  resorted  to  as  substitutes  for  bones  in 
the  preparation  of  this  manure,  native  phosphorite 
or  apatite  is,  perhaps,  the  best  and  most  easily 
obtainable.  Within  the  last  few  years  a  pecu¬ 
liar  phosphalic  earth  has  been  also  discovered  in 
the  greensand  formations  of  the  south  of  Eng¬ 
land,  which,  if  it  could  be  supplied  in  sufficient 
quantity,  would  bid  fair  to  entirely  supersede 
the  use  of  bones.  A  specimen  of  this,  which 
was  recently  sent  to  us  for  analysis,  was  of  a 
light  yellowish-brown  colour,  and  slightly  hy- 
grometric.  Upon  a  qualitative  examination  it 
was  found  to  contain  carbonic,  phosphoric,  sul¬ 
phuric,  and  silicic  acids,  combined  with  lime, 
magnesia,  alumina,  and  oxide  of  iron,  with  traces 
of  organic  matter,  alkaline  salts,  oxide  of  man¬ 
ganese,  and  fluoride  of  calcium.  When  analyzed 
by  the  usual  method  (the  phosphoric  acid  being 
estimated  by  Berthier’s  process  as  perphosphate 
of  iron)  it  was  found  to  contain  as  follows  : — 

Per  cent. 


Water .  3.400 

Organic  matters .  traces 

Silica  and  sand,  with  some  \ 
silicate  of  alumina  and)  13.240 

silicate  of  iron . ) 

Alkaline  salt .  traces 

Carbonate  of  lime .  28,400 

Carbonate  of  magnesia  ....  traces 

Sulphate  of  lime .  0.736 

Phosphate  of  lime .  21.880 

Phosphate  of  magnesia  ....  traces 
Perphosphate  of  iron .  24.760 
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Phosphate  of  alumina .  7.032 


Fluoride  of  calcium .  traces 

Loss .  0.552 


100.000 

Mansion-house,  Old-park,  Bristol, 
December  12,  1848. 


A  CORRESPONDENT  ON  THE  ADUL¬ 
TERATION  OF  OATMEAL. 

In  my  former  communication  to  your  valuable 
journal,  on  the  manufacture  of  potato  starch,  I 
mentioned  that  the  fibre  of  the  potato  was  se¬ 
parated  from  the  starch  by  washing  on  a  sieve. 
This  fibre  is  afterwards  pressed  under  a  hydraulic 
press,  kiln-dried,  and  subsequently  ground  under 
small  stones,  and  converted  into  potato  meal.  This 
article  so  closely  resembles  oatmeal  in  appear¬ 
ance  that  it  is  difficult  to  distinguish  the  two, 
and  I  regret  to  inform  you  that  I  have  of  my 
own  knowledge  known  it  bought  to  a  very  great 
extent  by  houses  in  the  meal  trade,  for  the  pur¬ 
pose  of  adulterating  that  article.  Of  course  it 
has  no  nutritious  value,*  and  I  wish  to  draw  at¬ 
tention  to  this  subject,  as  I  believe  it  to  be  one 
not  generally  known  by  scientific  chemists,  and 
one  not  easily  detected.  I  will,  at  as  early  a 
period  as  I  can,  obtain  the  article,  and  forward 
you  a  sample.  As  before,  I  wish  to  preserve 
my  incognito,  leaving  you  to  use  these  remarks 
or  not  as  you  may  deem  desirable. 


FARADAY  ON  THE  CONNECTION 
BETWEEN  MAGNETISM  AND  CRYS¬ 
TALLINE  FORM. 


At  a  meeting  of  the  Royal  Society,  December  8, 
Dr.  Faraday  delivered  the  Bakerian  lecture,  “  On 
the  Crystalline  Polarity  of  Bismuth  and  other 
Bodies,  and  on  its  Relation  to  the  Magnetic  Form 
of  Force.”  The  author,  having  prepared  small 
cylinders  of  bismuth  by  casting  them  in  glass 
tubes,  had  so  often  been  embarrassed  by  the 
anomalous  magnetic  results  which  they  gave, 
that,  having  determined  to  investigate  the  matter 
closely,  it  ended  in  a  reference  of  the  effects  to 
the  crystalline  condition  of  the  bismuth,  to  cer¬ 
tain  general  laws  which  may  be  announced  as 
follow  : — If  bismuth  be  crystallized  in  the  ordi¬ 
nary  way,  and  then  crystal,  or  a  group  of  sym¬ 
metric  crystals,  be  selected  and  suspended  in  the 
magnetic  field  between  horizontal  poles,  it  im¬ 
mediately  either  points  in  a  given  direction  or 
vibrates  about  that  position,  as  a  small  magnetic 
needle  would  do,  and,  if  disturbed  from  this  posi¬ 
tion,  after  some  time  returns.  On  resuspending 
the  crystal  so  that  the  horizontal  line  which  is 
transverse  to  the  magnetic  axis  shall  become  the 
vertical  line,  the  crystal  then  points  with  its 
maximum  degree  of  force.  If  it  be  again  re¬ 
suspended  so  that  the  line  parallel  to  the  mag¬ 
netic  axis  be  rendered  vertical,  the  crystal  loses 
all  directive  force.  This  line  of  direction,  there¬ 
fore,  which  tends  to  place  itself  parallel  to  the 
magnetic  axis,  the  author  calls  the  magne- 
crystallic  axis  of  the  crystal.  It  is  perpendicular, 
or  nearly  so,  to  the  brightest  and  most  perfect 
of  the  four  cleavage  planes  of  the  crystal.  It 
is  the  same  for  all  crystals  of  bismuth.  Whether 
this  magne-crystallic  axis  is  parallel  or  trans¬ 
verse  to  the  magnetic  axis,  the  bismuth  is  in 
both  cases  repelled  from  a  single  or  the  stronger 
pole ;  its  diamagnetic  relations  being  in  no 
way  affected.  If  the  crystal  be  broken  up,  or  if 
it  be  fused  and  resolidified,  and  the  metal  then 
subjected  to  the  action  of  the  magnet,  the  dia¬ 
magnetic  phenomena  remain,  but  the  magne- 
crystallic  results  disappear,  because  of  the  con¬ 
fused  and  opposing  crystalline  condition  of  the 
various  parts.  If  an  ingot  of  bismuth  be  broken 
up  and  fragmentary  plates  selected  which  are 
crystallized  uniformly  throughout,  these  also 
point ;  the  magne-crystallic  axis  being,  as  before, 
perpendicular  to  the  chief  plane  of  cleavage,  and 
the  external  form,  in  this  respect,  of  no  conse¬ 
quence.  The  effect  takes  place  when  the  crystal 

*  Our  correspondent  is  in  error  here. 


is  surrounded  by  masses  of  bismuth,  or  when  it 
is  immersed  in  water  or  solution  of  sulphate  of 
iron,  and  with  as  much  force  apparently  as  if 
nothing  intervened.  The  position  of  the  crystal 
in  the  magnetic  field  is  affected  by  the  approxi¬ 
mation  of  extra  magnets  or  of  soft  iron  ;  but  the 
author  does  not  believe  that  this  results  from  any 
attractive  or  repulsive  force  exerted  on  the  bis¬ 
muth,  but  only  from  the  disturbance  of  the  lines 
of  force  or  resultants  of  magnetic  action,  by 
which  they  acquire  as  it  were  new  forms  ;  and, 
as  the  law  of  action  which  he  gives  is,  that  the 
line  or  axis  of  magne-crystallic  force  tends  to 
place  itself  parallel,  or  as  a  tangent,  to  the  mag¬ 
netic  curve  or  line  of  magnetic  force,  passing 
through  the  place  where  the  crystal  is  situated, 
so  the  crystal  changes  its  position  with  any 
change  of  direction  in  these  lines.  After  noticing 
the  magne-crystallic  condition  of  various  bodies, 
the  lecturer  proceeded  to  consider  the  nature  of 
the  magne-crystallic  force.  In  the  first  place  he 
examined  closely  whether  a  crystal  of  bismuth 
has  exactly  the  same  amount  of  repulsion, 
diamagnetic  or  otherwise,  when  presenting  its 
magne-crystallic  axis  parallel  or  transverse  to  the 
lines  of  magnetic  force  acting  on  it.  For  this 
purpose  the  crystal  is  suspended  either  from  a 
torsion  balance,  or  as  a  pendulum  thirty  feet  in 
length,  but,  whatever  the  position  of  the  magne- 
crystallic  axis,  the  amount  of  repulsion  is  the  same. 
In  other  experiments  a  vertical  axis  was  con¬ 
structed  of  cocoon  sQk,  and  the  body  to  be  ex¬ 
amined  was  attached  at  right  angles  to  it  as  radius ; 
a  prismatic  crystal  of  sulphate  of  iron,  for  instance, 
whose  length  was  four  times  its  breadth,  was 
fixed  on  the  axis  with  its  length  as  radius  and  its 
magne-crystallic  axis  horizontal,  and,  therefore, 
as  tangent ;  then,  when  this  crystal  was  at  rest 
under  the  torsion  force  of  the  axis,  an  electro¬ 
magnetic  pole  with  a  conical  termination  was  so 
placed  that  the  axial  line  of  magnetic  force 
should  be,  when  exerted,  oblique  to  both  the 
length  and  the  magne-crystallic  axis  of  the 
crystal ;  and  the  consequence  was  that,  when 
the  electric  current  circulated  round  the  magnet, 
the  crystal  actually'  receded  from  the  magnet, 
under  the  influence  of  the  force,  which  tended  to 
place  the  magne-crystallic  axis  and  the  magnetic 
axis  parallel.  Employing  a  crystal  or  plate  of 
bismuth,  that  body  could  be  made  to  approach 
the  magnetic  pole  under  the  influence  of  the 
magne-crystallic  force ;  and  this  force  is  so 
strong  as  to  counteract  either  the  tendency  of 
the  magnetic  body  to  approach  or  of  the  dia¬ 
magnetic  body  to  retreat,  when  it  is  exerted  in 
the  contrary  direction.  Hence  the  author  con¬ 
cludes  that  it  is  neither  attraction  nor  repulsion 
which  causes  the  set  or  determines  the  final 
position  of  a  magne-crystallic  body.  He  next 
considers  it  as  a  force  dependent  upon  the  crys¬ 
talline  condition  of  the  body,  and,  therefore,  as¬ 
sociated  with  the  original  molecular  forces  of  the 
matter.  He  shows  experimentally  that,  as  the 
magnet  can  move  a  crystal,  so  also  a  crystal  can 
move  a  magnet.  Also,  that  heat  takes  away  this 
power  just  before  the  crystal  fuses,  and  that 
cooling  restores  it  in  its  original  direction.  He 
next  considers  whether  the  effects  are  due  to  a 
force  altogether  original  and  inherent  in  the 
crystal,  or  whether  that  which  appears  in  it  is 
not  partly  induced  by  the  magnetic  and  electric 
forces ;  and  he  concludes  that  the  force  mani¬ 
fested  in  the  magnetic  field,  which  appears  by 
external  actions  and  causes  the  motion  of  the 
mass,  is  chiefly,  and  almost  entirely,  induced,  in 
a  manner  subject,  indeed,  to  the  crystalline  force 
and  additive  to  it ;  but  at  the  same  time  exalting 
the  force  and  the  effects  to  a  degree  which  they 
could  not  have  approached  without  the  induc¬ 
tion.  To  this  part  of  the  force  he  applies  the 
word  magneto-crystallic,  in  contradistinction  to 
magne-crystallic,  which  is  employed  to  ex¬ 
press  the  condition,  or  quality,  or  power  which 
belongs  essentially  to  the  crystal.  The  author 
then  remarks  upon  the  extraordinary  charac¬ 
ter  of  the  power,  which  he  cannot  refer  to  po¬ 
larity,  and  gives  expression  to  certain  consider¬ 
ations  and  views  which  will  be  best  learned 
from  the  paper  itself.  After  this,  he  resumes 


the  consideration  of  Plucker’s  results  “  upon 
the  repulsion  of  the  optic  axes  of  crystals”  al¬ 
ready  referred  to,  and  arrives  at  the  conclu¬ 
sion  that  his  results  and  those  now  described 
have  one  common  origin  and  cause.  He  then 
considered  Plucker’s  results  in  relation  to  those 
which  he  formerly  obtained  with  heavy  optical 
glass  and  many  other  bodies.  In  conclusion, 
the  lecturer  expatiated  upon  the  rapidity  with 
which  the  knowledge  of  molecular  forces  grows 
upon  us,  and  how  strikingly  every  investigation 
tends  to  develop  more  and  more  their  import¬ 
ance  and  their  extreme  attraction  as  an  object 
of  study.  A  few  years  ago  magnetism  was  an 
occult  power  affecting  only  a  few  bodies  ;  now 
it  is  found  to  influence  and  to  possess  the 
most  intimate  relations  with  electricity,  heat, 
chemical  action,  light,  crystallization,  and, 
through  the  latter,  with  the  forces  concerned 
in  cohesion.  Well  may  we,  he  remarked,  in 
the  present  state  of  things,  feel  urged  to  con¬ 
tinue  in  our  labours,  encouraged  by  the  hope 
of  bringing  the  study  of  molecular  forces  into  a 
bond  of  union  with  gravity  itself. 


FOREIGN  SCIENTIFIC  INTELLIGENCE. 


BERLIN  ACADEMY  OF  SCIENCES. 


ON  THE  EMPLOYMENT  OF  SAL  AMMONIAC  IN 
CHEMISTRY.  BY  PROFESSOR  ROSE. 

[^Continued  from  page  74.] 

Compounds  of  Lead, — The  oxide  of  lead,  heated 
with  sal  ammoniac,  changes  into  a  chloride  of 
that  metal,  which,  by  the  presence  of  air,  and 
successive  additions  of  sal  ammoniac,  is  sus¬ 
ceptible  of  volatilization.  The  sulphate  of  lead, 
heated  with  chloride  of  ammonium,  leaves  a 
melted  mass  of  a  brownish-black  colour,  which 
is  a  combination  of  chloride  and  sulphate  of 
lead,  which  disengages,  when  calcined  with  ac¬ 
cess  of  air,  abundant  vapours  of  chloride  of  lead, 
and  which  is,  after  repeated  additions  of  sal  am¬ 
moniac,  susceptible  of  volatilization. 

Oxide  of  Zinc  volatilizes  completely  when 
mixed  with  sal  ammoniac  under  the  form  of 
chloride  of  zinc,  but  always  with  much  diffi¬ 
culty  if  out  of  access  of  air.  The  anhydrous 
sulphate  of  zinc  rises  in  froth  when  heated  with 
chloride  of  ammonium  ;  the  residue  may  be 
completely  volatilized  by  renewing  the  treat¬ 
ment  with  sal  ammoniac. 

Oxide  of  Chrome  and  Chromates, —  The  salts  of 
the  protoxide  of  chrome  suffer  no  change  when 
heated  with  sal  ammoniac ;  the  alkaline  chro¬ 
mates  on  their  part  have  a  certain  quantity  of 
oxide  of  chrome  and  of  alkaline  chloride  of  the 
metal  which  is  dissolved  when  heated  with  water, 
whilst  the  oxide  of  chrome  remains  insoluble. 
By  thus  treating  the  alkaline  chromates  their 
analysis  may  be  readily  effected.  The  well- 
known  double  salt  of  sulphate  of  potass  and  sul¬ 
phate  of  the  oxide  of  chrome  is  changed  after 
dehydration  and  heating  with  sal  ammoniac 
with  a  mixture  of  oxide  of  chrome  and  chloride 
of  potassium. 

Silica. — Silicic  acid  gently  heated  loses  by 
treatment  with  sal  ammoniac  a  little  of  its 
weight ;  but  when  the  heat  is  prolonged  it  ac¬ 
quires  such  a  dense  state  as  to  be  able  to  resist 
the  action  of  chloride  of  ammonium.  The  crys¬ 
tallized  and  dehydrated  silicate  of  soda  is  de¬ 
composed  to  one  half  of  its  quantity  when 
heated  with  sal  ammoniac. 

Phosphates.— phosphate  of  soda,  heated 
with  sal  ammoniac,  increases  in  weight ;  but  the 
weight  of  the  residue  diminishes  by  new 
treatments  with  this  salt :  nevertheless,  it  is 
always  greater  than  that  of  the  phosphate  em¬ 
ployed.  A  partial  decomposition  takes  place,  a 
chloride  of  sodium  is  formed,  and  a  small  quan¬ 
tity  of  phosphoric  acid  driven  off  in  the  form  of 
chloride.  If  the  heat  be  prolonged  after  the  sal 
ammoniac  is  volatilized,  there  is,  by  the  influence 
of  the  phosphoric  acid  and  the  influence  and 
humidity  of  the  air,  a  portion  of  chlorine  driven 
off  in  the  form  of  hydrochloric  acid,  without  any 
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apparent  alteration,  augmentation,  or  diminution 
of  weight.  The  phosphate  of  lime  is  not  de¬ 
composed  when  acted  upon  by  sal  ammoniac. 

Combinations  of  Antimony. — Professor  Rose 
had  already  shown  that  sal  ammoniac  expels 
the  antimony  from  the  alkaline  antimoniates, 
and  that  the  antimony  can  be  exactly  deter¬ 
mined  as  a  metallic  chloride.  By  treatment 
with  sal  ammoniac  we  can  readily  analyze  the 
combinations  of  the  sulphurets  of  the  alkaline 
metals  with  sulphuret  of  antimony,  as,  for  in¬ 
stance,  the  salt  of  Schlippe,  composed  of  sul¬ 
phurets  of  sodium  and  antimony.  This  salt, 
after  its  treatment  by  sal  ammoniac,  becomes  a 
pure  chloride  of  sodium,  completely  deprived  of 
all  traces  of  sulphur  and  antimony. 

Arseniates. — The  alkaline  arseniates  are  very 
readily  transformed  by  sal  ammoniac  into  alka¬ 
line  chlorides  of  the  metals,  as  M.  Rose  has 
already  shown.  The  arseniate  of  lime  thus 
leaves,  after  having  been  heated,  a  chloride  of 
sodium  ;  but  it  is  not  so  with  arseniate  of  mag¬ 
nesia,  which  undergoes  no  change  from  the  sal 
ammoniac.  It  appears  that  it  may  be  completely 
decomposed  by  means  of  sulphate  of  ammonia, 
but  this  ammoniacal  salt  is  not  convenient  for 
quantitative  analysis,  because  it  melts  when 
exposed  to  heat,  and  froths  up  in  such  a  manner 
as  to  render  it  difficult  to  prevent  a  portion  of 
the  mass  rising  over  the  crucible. 

Borates, — Borax  undergoes  no  change  when 
heated  with  sal  ammoniac,  which  is  volatilized 
by  the  heat  before  the  borax  begins  to  melt. 

Metallic  Fluorides, — The  fluoride  of  sodium  is 
decomposed,  but  with  difficulty,  when  heated 
with  sal  ammoniac.  The  fused  chloride  of 
sodium  preserves  the  fluoride  which  is  not  yet 
decomposed  from  the  action  of  the  sal  ammo¬ 
niac.  The  fluoride  of  calcium  is  still  more  diffi¬ 
cult  of  decomposition. 

Metallic  Bromides, — The  bromide  of  sodium  is 
not  totally  decomposed  when  heated  with  chlo¬ 
ride  of  ammonium.  The  residue  obtained,  after 
several  successive  treatments,  consists  in  the 
most  part  of  chloride  of  sodium,  but  it  always 
contains  considerable  quantities  of  bromide. 

Metallic  Iodides. — The  iodide  of  potassium  is 
not  completely  changed  by  the  action  of  sal 
ammoniac  into  chloride  of  potassium,  even  after 
a  repetition  of  the  treatment. 

Nitrates. — The  nitrate  of  potash  is  easily  and 
completely  decomposed  by  chloride  of  ammo¬ 
nium,  and  gives  a  quantity  of  chloride  of  potas¬ 
sium  corresponding  with  the  salt  employed. 


THE  SALE  OF  POISONOUS  DRUGS  IN 
FRANCE. 


The  French  Legislature  had  at  all  times  sub¬ 
jected  the  commerce  of  what  is  called  poisonous 
substances  to  certain  restrictive  measures, 
adopted  for  the  interest  and  safety  of  the  public 
health.  An  ordinance  of  October  29,  1846, 
modifying  the  previous  state,  gave  rise  to  lively 
reclamations  on  the  part  of  chemists  and  others  ; 
so  that  M.  Flocon,  when  Minister  of  State, 
thought  proper  to  consult  the  Academy  of 
Medicine  before  taking  any  decisive  step.  He  at 
the  same  lime  enjoined  their  making  the  inquiry 
as  secret  as  possible,  so  as  not  to  divulge  any 
dangerous  notions  to  the  public  at  large.  The 
School  of  Pharmacy  of  Paris,  together  with  a 
consulting  committee,  presented  to  the  Minister 
a  new  list,  containing  only  a  very  small  number 
of  the  poisonous  substances  comprised  in  the 
table  which  was  annexed  to  the  ordinance  of 
October  29,  1846. 

In  order  to  appreciate  the  motives  of  this 
ordinance,  and  the  value  of  the  modifications 
proposed  to  be  added,  it  is  necessary  to  observe 
that  prior  to  this  ordinance  the  whole  legislation 
on  poisons  was  contained  in  the  articles  34  and  35 
of  the  law  of  21  Germinal.  By  the  first  it  was 
enjoined  “  that  poisonous  substances— particu¬ 
larly  arsenic,  realgar,  and  corrosive  sublimate — 
shall  be  kept  by  chemists  and  druggists  in  safe 
and  separated  places,  of  which  they  should  have 
the  key,  so  as  to  enable  no  other  individual  to 


dispose  of  the  drugs.”  These  substances  could 
only  be  sold  to  persons  well  known  and  domi¬ 
ciled,  and  who  might  want  them  in  the  pursuit 
of  their  profession,  or  for  some  known  object. 
The  transgressor  was  visited  with  a  fine  of  3,000 
francs. 

By  Article  35,  the  apothecaries  and  druggists 
were  enjoined  to  keep  a  register,  numbered  and 
paragraphed  by  the  mayor  or  the  commissary  of 
police,  wherein  those  who  should  buy  poisonous 
substances  of  them  were  at  once  to  inscribe,  with¬ 
out  leaving  any  blank,  their  name,  qualification, 
and  residence  ;  the  nature  and  quantity  of  the 
drugs  delivered  to  them,  and  the  use  which  they 
intended  to  make  of  them ;  together  with  the  date 
of  the  purchase.  Whoever  acted  against  it  was 
likewise  visited  with  a  fine  of  3,000  francs. 
Where  the  individuals  buying  poisonous  drugs 
were  unable  to  write,  but  known  to  be  persons 
in  want  of  them,  the  apothecaries  and  druggists 
were  bound  to  make  the  entry  themselves. 

However,  in  spite  of  all  these  rigorous  mea¬ 
sures,  numerous  cases,  within  the  last  twenty 
years,  of  poisoning  occurred,  proving  thereby 
that  society  was  not  sufficiently  protected  by  the 
existing  laws  against  the  sale  of  poisons  for  un¬ 
lawful  purposes.  The  Legislature,  on  the  pro¬ 
position  of  the  Minister  of  Agriculture  and 
Manufacture  on  the  19th  of  July,  1845,  passed, 
therefore,  a  law,  according  to  which  those  who 
act  contrary  to  the  royal  ordinance  referring  to 
the  public  administration,  sale,  purchase,  and 
use  of  poisonous  substances,  had  to  pay  a  fine  of 
from  100  to  3,000  francs,  and  were  to  be  im¬ 
prisoned  for  six  days  to  two  months.  The  goods 
seized  could  be  confiscated.  The  Articles  34 
and  35  of  the  law  of  21  Germinal  were  repealed. 

As  may  be  seen ,  the  law  of  July  19  graduated 
the  penalty  settled  by  Art.  35,  and  thus  far  ad¬ 
vantageously  modified  the  law  of  21  Germinal  ; 
but  as  regards  the  rest  it  referred  to  the  ordi¬ 
nance  which  was  further  to  regulate  the  sale  of 
poisonous  drugs. 

The  first  observation  to  be  made  on  this  ordi¬ 
nance,  and  to  which  the  attention  of  the  Academy 
was  principally  called,  was,  that  in  the  adopted 
system  all  poisonous  substances  were  classed  in 
two  sorts — the  one  comprising  a  part  of  the 
table  annexed  to  the  ordinance  ;  the  other  con¬ 
taining  substances  the  sale  of  which  was  free  to 
all  the  world.  Among  the  latter,  which  were 
subject  to  no  restriction  whatever,  were  found 
sulphuric  acid,  muriatic  acid,  nitric  acid,  acetate 
of  copper,  acetate  of  lead,  ammonia,  white  lead, 
caustic  potassa,  &c.  &c.  It  was  by  no  means  by 
any  oversight  that  these  latter  substances  had 
not  been  referred  to  in  the  table  of  poisonous 
drugs,  but  they  were  on  purpose  separated  from 
them  on  account  of  their  daily  application  in 
art  and  industry,  and  from  the  impossibility 
which  existed  of  executing  the  prescribed  mea¬ 
sures  of  precaution. 

As  for  those  substances  reported  by  the  law  to 
be  poisons,  the  ordinance  has  established  two 
facts : — 

1.  The  whole  sale  of  poisonous  drugs  for  any 
purposes  other  than  medicinal  would  be  carried 
on  by  any  person  under  certain  conditions, 
which  latter  principally  consisted  in  a  declara¬ 
tion  made  to  the  authority,  and  in  the  obligation 
of  making  a  full  entry  in  the  register. 

2.  The  sale  of  the  same  drugs  for  medical  pur¬ 
poses  (by  pharmaciens)  could  only  take  place  on 
the  production  of  an  order  from  a  medical  man,  in 
whichorder  the  dose,  and  the  mode  of  administra¬ 
tion,  were  to  be  distinctly  indicated.  The  ordinance 
compelled  the  apothecary  to  copy  the  formula  in 
a  register  kept  particularly  for  the  purpose  of 
enabling  him  to  meet  any  inquiry  on  the  part  of 
the  authority,  within  a  period  of  twenty  years  ; 
also  to  keep  these  drugs  at  a  safe  and  sepa¬ 
rated  place  under  lock  and  key.  The  substances 
to  which  these  measures  were  applicable  consti¬ 
tuted  the  table  annexed  to  the  ordinance  of 
October  27.  This  table  included  seventy-six 
drugs,  which,  with  their  immediate  compositions, 
formed  a  total  of  at  least  two  hundred  substances, 
and  among  them  many  which  are  most  frequently 
used,  as  opium,  laudanum,  tartar  emetic,  the 
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salts  of  mercury,  kermes,  iodide  of  potassium, 
&c. 

In  comparing  the  poisonous  substances  com¬ 
prised  in  this  table,  with  those  which  do  not 
make  part  of  it,  the  question  arose  whether  it  be 
really  necessary  to  subject  the  sale  of  so  great  a 
number  of  substances,  many  of  which  are  little 
or  not  at  all  poisonous,  to  such  rigorous  restric¬ 
tions  ;  whilst,  on  the  other  side,  it  must  be  ad¬ 
mitted  that  the  most  dangerous  poison  must  es¬ 
cape  all  surveillance.  The  water  of  Rabel 
(sulphuric  alcohol)  and  that  of  Codex  (a  mix¬ 
ture  of  alcohol  and  sulphuric  acid)  were  classed 
among  the  poisonous  substances,  whilst  sul¬ 
phuric  acid  itself  was  excluded  from  them.  Car¬ 
bonate  of  copper  and  ammonia  were  included, 
although  they  are  little  in  use,  and  almost  un¬ 
known  to  the  public,  whilst  verdigris,  sulphate 
of  copper,  and  sulphate  of  zinc  were  allowed  to 
be  freely  sold.  Others,  as  kermes,  iodide  of 
potassium,  of  sulphuret,  of  gold,  of  antimony,  &c. 
&c.,  enumerated  in  the  table,  have  hardly  ever 
been  used  for  the  purpose  of  poisoning. 

The  question,  therefore,  arose  whether  the 
precautions  had  in  view  by  the  ordinance  Avere 
really  obtained, — and  whether  the  impediments 
thrown  in  the  way  of  the  free  action  of  pharma¬ 
ciens  did  afibrd  a  sufficient  recompensation  to 
society  at  large. 

It  was  evident  that  the  obligation  of  keeping 
about  200  medicines  at  a  place  separated,  and 
locked,  compelled  the  pharmaceutist  to  have  a 
second  shop  ;  and  as  the  latter  included  medicines 
like  laudanum,  emetics,  &c.,  it  would  be  neither 
less  visited  nor  contain  a  less  number  of  drugs  than 
the  one  which  contained  no  poisonous  matter. 
The  dispenser  cannot  possibly  be  expected  to  de¬ 
liver  all  the  medicines  personally,  and  would  be 
obliged  to  entrust  the  key  to  those  under  him. 
The  inconveniences  resulting  from  this  arrange¬ 
ment  were  almost  equal  to  those  which  were 
intended  to  be  avoided ;  and  it  was,  therefore, 
considered  preferable  to  adhere  to  the  arrange¬ 
ment  enjoined  by  Art.  34  of  the  law  of  21 
Germinal.  The  measures,  it  is  true,  are  rigorous, 
but  they  are  effectual,  and  offer  to  society  a  real 
guarantee  against  the  sale  of  poisons  either  from 
ignorance  or  for  criminal  purposes.  They  are 
also  very  practicable,  because  they  include  only 
a  small  number  of  drugs,  and  these  little  in  use. 
Arsenic,  corrosive  sublimate,  realgar,  do  not 
belong  to  those  medicines  which  are  used  as  such 
in  a  druggist’s  shop,  nor  is  their  immediate  action 
of  such  a  nature  as  not  to  allow  some  delay  in  their 
delivery  if  the  chemist  should  be  absent  at  the 
moment.  But,  if  the  question  comes  to  apply 
this  rule  to  all  substances  included  in  the  table 
of  29th  of  October,  it  becomes  almost  equal  to  a 
prohibition  of  pharmaceutical  business.  It  ap¬ 
peared,  therefore,  indispensable  to  reduce  the 
number  of  drugs  included,  and  the  only  question 
was  which  drugs  were  to  be  omitted. 

The  Society  of  Pharmacy  of  Paris,  in  a  memoir 
to  the  Minister  of  Agriculture  and  Commerce, 
made  a  distinction  between  poisonous  substances 
with  the  view  to  a  preventive  measure.  Arsenic 
and  sulphuric  acid  are,  in  a  physiological  and 
medical  point  of  view,  two  poisons  equally 
violent  and  equally  dangerous ;  their  crimi¬ 
nal  application  constitutes  the  crime  of  poi¬ 
soning  as  defined  by  the  penal  code,  and 
visited  by  the  same  punishment.  But  if  we 
consider  their  criminal  administration  Avith  a 
vieAV  to  prosecution,  and  also  the  difficulties 
which  the  law  meets  in  the  endeavour  of  bring¬ 
ing  the  act  of  poisoning  home  to  its  real  author, 
we  shall  find  that  both  poisons  differ  immensely. 
Arsenic  is  a  substance  which,  from  its  colour 
and  its  form  as  powder,  may  be  mixed  with  a 
multitude  of  substances  used  as  food  or  spice ; 
it  may  cause  death  by  a  very  small  dose  ;  it  may 
be  furtively  introduced,  and  in  fatal  doses,  in  all 
kinds  of  food,  without  its  victim  becoming  aAvare 
of  it,  and  without  the  least  manifestation  of  its 
presence  either  by  taste  or  any  other  character¬ 
istic  sign.  Moreover,  accidents  of  a  lighter  kind 
produced  by  arsenic  are  extremely  similar  to 
symptoms  produced  by  indisposition  ;  and,  even 
in  a  case  where  its  application  is  followed  by 
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death,  the  symptoms  of  poisoning,  whatever 
their  intensity  may  be,  never  have  any  absolute 
value,  and  do  never  allow  us  to  conclude  that 
there  has  been  a  real  case  of  poisoning. 

Instead  of  laying  hold  of  the  culprit,  it  is  bet¬ 
ter  to  arm  the  hand  of  justice  with  all  means  of 
opposing  the  perpetration  of  a  crime  which  it 
finds  itself  incapable  of  discovering  after  its  con¬ 
summation. 

It  is  not  so  with  sulphuric  acid  ;  this  is  a  sub¬ 
stance  of  excessive  taste,  and  causes  atrocious 
and  intolerable  pain,  even  by  doses  much  in¬ 
ferior  to  those  which  are  followed  by  death.  It, 
therefore,  cannot  be  administered  in  a  poisonous 
dose  without  the  individual  who  takes  it  obtain¬ 
ing  knowledge  of  it ;  his  attention  being 
awakened,  he  is  roused  to  resistance  and  despe¬ 
rate  struggle.  Finally,  this  acid  leaves  in  the 
body,  in  the  mouth,  on  the  whole  body,  and  on  the 
articles  of  dress,  such  deep  traces,  and  of  such  a 
nature,  as  could  only  have  been  imitated  by'cut- 
ting  instruments  or  firearms. 

The  law  will  then  have  no  difficulty  in  proving 
the  criminal  act ;  the  difficulty  is  also  greatly 
obviated  by  public  clamour  ;  even  those  who 
are  strangers  to  the  medical  art,  and  the  most 
ignorant  persons,  will  not  approach  such  a  victim 
without  at  once  recognising  the  traces  of  the 
caustic  substance.  There  need,  therefore,  be  no 
apprehension  in'  this  case,  as  there  is  in  that  of 
arsenical  poisoning,  that  the  silence  of  the  tomb 
may  protect  the  culpable  person  against  the 
severity  of  the  law  ;  and  society  will  not  be  ex¬ 
posed,  as  is  only  too  often  seen,  to  await  from 
fortuitous  circumstances  the  discovery  of  a  crime 
committed  unperceived. 

What  has  been  said  of  sulphuric  acid  is  alike 
applicable,  only  in  a  different  degree,  to  nitric 
acid,  to  potassa, — in  one  word,  to  all  substances 
of  a  caustic  nature,  or  which  are  of  an  acrid, 
repugnant  taste,  when  taken  even  in  small  doses. 

From  this  difference  between  arsenic  and  sul¬ 
phuric  acid  it  is  evident  that  the  measures  of 
safety  indispensable  for  the  first  are  not  neces¬ 
sary  in  the  same  degree  for  the  latter;  and  it 
is  also  clear  that  the  modifications  of  the  Le¬ 
gislature  have  almost  an  exclusive  bearing  upon 
arsenic  only. 

We  all  have  still  in  recollectiou  those  melan¬ 
choly  cases  of  poisoning  which  threw  terror 
into  society,  and  recalled  minute  details  on  the 
properties  and  the  effects  of  arsenic.  Science 
has  been  at  war  with  itself  ;  it  left  the  public 
to  appreciate  the  value  of  the  means  of  tracing 
the  poison  ;  it  discussed  before  the  tribunals,  in 
the  journals,  and  in  separate  pamphlets,  all  the 
chances  which  by  these  means  were  left  to  the 
criminal  to  withdraw  himself  from  the  verdict  of 
guilt.  It  is  consequently  not  to  be  wondered  at 
that  lawyers,  magistrates,  and  the  whole  com¬ 
munity  should  have  been  roused  and  should  by 
an  unanimous  voice  have  asked  for  preventive 
measures,  in  order  to  protect  society  more  effec¬ 
tually  against  the  effects  of  a  substance  as  dan¬ 
gerous,  and  often  employed,  as  it  is  difficult  to 
trace. 

It  was  on  the  force  of  these  circumstances,  and, 
as  already  said,  with  reference  to  arsenic  alone, 
that  a  modification  of  the  law  of  poisons  ■was  con¬ 
sidered  necessary.  The  practice  of  pharmacy  had 
been  uselessly  fettered,  whilst,  on  the  other  hand, 
all  precaution  was  abandoned  with  regard  to 
other  substances,  otherwise  dangerous,  but  the 
daily  use  of  which  repelled  the  execution  of 
those  minute  restrictions  to  which  arsenic  alone 
should  have  been  subjected.  The  inconsistency 
was  the  more  felt  as  all  the  minute  precautions 
referred  only  to  chemists,  whose  known  watch¬ 
fulness  already  sufficiently  protects  society, 
whilst  druggists,  merchants  in  colours,  grocers, 
&c.  &c.,  were  disengaged  from  all  responsibility, 
although  they  were  known  to  heap  together  the 
most  different  articles,  and  to  sell  simultaneously 
poisons  and  articles  of  food :  starch  and  white  lead, 
potash,  soda  with  seasalt,  oxalic  acid  and  sugar- 
candy,  salt  of  lead  and  the  green  o  Sweinfurt, 
baryta,  sugar,  starch,  and  vermicelli,  could 
there  be  seen  together  on  the  same  counter. 

The  mere  reduction,  of  the  number  of  poisonous 


articles  in  the  table  of  the  ordinance  would  not 
sufficiently  protect  society,  and  the  Academy, 
therefore,  in  addition,  recommended  the  continu¬ 
ation  of  the  visits  prescribed  by  Article  29  of  the 
law  of  21  Germinal  and  the  Article  42  of  25 
Thermidor. 

These  visits  made  by  the  schools  of  pharmacy 
and  medical  juries  have  for  their  principal  object 
the  inquiry  of  remedial  drugs,  spices,  alimentary 
and  all  other  substances  the  adulteration  of 
which  might  exercise  an  injurious  influence  upon 
the  public  health.  The  same  visits  were  to  be 
extended  to  those  poisonous  substances  which 
were  not  included  in  the  table.  This  measure  at 
once  reconciled  the  freedom  of  commerce  with 
the  guarantees  claimed  by  society ;  it  is  more 
especially  preventive ;  and  the  persons  charged 
with  the  execution  of  it  have  it  in  their  power  to 
impart  most  useful  instruction  to  small  traders,  to 
remind  them  of  their  duties  and  the  responsibility 
and  the  danger  they  incur  in  selling  poisonous 
articles  indiscriminately.  Order  and  care,  so 
essential  in  preventing  accidents,  are  strictly 
maintained  by  these  inspections,  and  a  great 
many  misfortunes  and  crimes  thus  prevented 
without  any  noise  or  show. 

From  statistical  statements  made  to  the  Minis¬ 
ter  of  Justice  it  appears  that  in  the  department 
of  the  Seine,  which  comprises  a  population 
double  or  triple  to  that  of  most  other  depart¬ 
ments,  and  in  which  nineteen  twentieth  parts  of 
the  arsenic  existing  in  France  are  found,  the 
number  of  cases  of  poison  is  below  that  observed 
in  the  greatest  number  of  departments.  Of  335 
crimes  committed  by  poison  during  a  period  of 
six  years,  4  only  belonged  to  the  department  of 
the  Seine,  whilst  8  were  proved  to  have  occurred 
in  the  department  le  Puy  de  Dome,  9  in  the 
Haute  Garonne,  10  in  Maine  and  Loire,  12  in 
the  Gers,  13  in  the  Isere.  So  striking  a  dif¬ 
ference  observed  in  the  capital,  in  the  presence 
of  so  many  elements  favourable  to  crime,  and 
with  such  facilities  to  commit  them,  can  only  be 
ascribed  to  the  daily  surveillance,  incessant  and 
well-understood,  and  to  the  fear  which  is  im¬ 
parted  by  it,  and  not  less  to  the  instruction  and 
light  given  it  on  this  important  part  of  commerce 
to  all  classes  of  society  interested  in  it.  Many 
cases  of  poisoning  have  thus  been  prevented  at 
grocers  and  confectioners’  shops,  and  many 
adulterations  of  food  withheld  from  the  poor. 


TABLE  OF  POISONOUS  SUBSTANCES  PROPOSED  BT 
THE  SCHOOL  OF  PHARMACY  AS  A  SUBSTITUTE  OF 
THAT  ANNEXED  TO  THE  ORDINANCE  OF  29tH  OF 
OCTOBER. 

Hydrocyanic  acid. 

Poisonous  alkaloids  and  their  salts. 

Arsenic  and  its  compositions. 

Belladonna  extract  and  tincture. 

Cantharides  (entire). 

Conium — extract  and  tincture. 

Cyanide  of  mercury. 

Cj^anide  of  potassium. 

Digitalis — extract  and  tincture. 

Emetic  tartar. 

Hyoscyamus — extract  and  tincture. 

Nicotiana. 

Opium  and  its  extract. 

Phosphorus. 

Secale  cornutum. 

Stramonium — extract  and  tincture. 

Corrosive  sublimate. 

Chloroform. 

— Journal  de  Pharmacie  et  de  Chimie,  par  M, 
Charles  Gerhardt. 


Ginger  Wine. — Take  7  gallons  of  water,  add 
to  it  8  pounds  of  lump  sugar,  2  ounces  of  good 
Jamaica  ginger,  pare  and  cut  one  dozen  lemons, 
and  the  whites  of  four  eggs,  boil  a  full  hour 
and  skim,  and,  when  the  syrup  has  boiled 
enough,  let  the  whole  stand  still  till  about 
milk- warm  or  less  ;  then  squeeze  them  out, 
strain,  and  put  into  a  tub  with  a  little  yeast  ; 
work  three  days,  put  into  a  cask,  with  a  little 
isinglass  to  fine  it,  and  let  it  stand  three  months, 
when  it  will  be  fit  for  use.  In  a  fortnight  it 
■will  be  ready  for  bottling. 
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BOWMAN’S  PRACTICAL  CHEMISTRY. 

^Continued  from  page  76.] 

The  author,  well  keeping  in  view  the  idea  of  a 
practical  book,  omits  all  mention  of  imponder¬ 
able  chemistry,  and  the  discussion  of  those  gene¬ 
ral  laws  which  he  assumes  to  have  already 
learned  from  previous  lectures  or  systematic 
treatises  on  the  science. 

All  systematic  division  of  chemical  agents  into 
their  inorganized  classes  the  author  discards,  but 
introduces  them  one  by  one  on  the  stage  in  the 
manner  most  likely  to  develop  the  resources  of 
the  young  chemical  aspirant.  The  introductory 
chapter  is  devoted  to  the  exposition  of  the  prin¬ 
ciples  of  the  gas-holder,  the  preparation  of  hy¬ 
drogen,  of  carbonic  acid,  binoxide  of  nitrogen, 
olefiant  gas,  carbonic  oxide,  and  oxygen.  With 
reference  to  the  preparation  of  the  latter  gas 
Mr.  Bowman  mentions  a  process  to  the  benefit 
of  which,  in  yielding  a  pure  and  abundant  stream 
of  oxygen  gas,  we  can  testify,  commonly  employ¬ 
ing  it  ourselves.  Although  so  valuable,  strangely 
enough  it  is  not  very  generally  mentioned  by 
authors  on  chemistry.  It  consists  in  the  distil¬ 
lation  of  a  mixture  of  black  oxide  of  manganese 
with  chlorate  of  potash,  20  grains  to  100  grains, 
in  a  Florence  fiask. 

The  preparation  of  oxygen  gas  from  pure 
chlorate  of  potash  requires  a  very  high  tempe¬ 
rature  for  glass  vessels  to  stand ;  and  the  oxide 
of  manganese  to  yield  oxygen  by  mere  distilla¬ 
tion  requires  a  cumbrous  iron  apparatus.  As  to 
the  production  of  oxygen  from  a  mixture  of  oil 
of  vitriol  and  oxide  of  manganese  mixed,  the 
process  is  all  but  worthless.  There  is  none,  in 
fact,  so  convenient  for  general  use  as  the  plan 
described  by  the  author.  By  easy  stages  the 
learner  is  carried  to  progress  through  a  scheme 
of  well- devised  laboratory  instruction  up  to  the 
highest  walk  of  chemical  science,  the  ever-fertile 
field  of  analysis,  which  he  thus  introduces  : — 

“  PRELIMINARY  EXAMINATION,  &C. 

‘‘522.  When  a  substance  is  presented  for  exami¬ 
nation,  with  a  view  to  ascertaining  its  chemical 
composition,  it  is  obvious  that  it  would  be  ex¬ 
tremely  tedious  if  we  were  to  begin  by  apply¬ 
ing  indiscriminately  the  tests  for  the  various 
metals  and  acids,  until  we  happened  to  meet  with 
one  which  gave  a  characteristic  reaction  ;  and  al¬ 
though  such  a  method  might  occasionally  suc¬ 
ceed  in  the  examination  of  substances  consisting 
merely  of  one  base  and  acid,  it  would  certainly 
be  found  wholly  inefficient  under  less  favour¬ 
able  circumstances,  as  when  two  or  more 
bases  and  acids  are  mixed  together,  which 
would  mask  or  neutralize  each  other’s  behaviour 
with  the  different  reagents  employed.  Hence 
the  necessity  of  a  well-devised  plan  of  pro¬ 
ceeding,  in  which,  by  means  of  a  few  simple 
experiments,  we  are  enabled  to  obtain  some 
considerable  insight  into  the  nature  of  the  sub¬ 
stance  under  examination. 

“  523.  Before  beginning  what  may  be  called  the 
real  analysis  of  a  substance  it  is  generally  advisable 
to  make  a  few  preliminary  experiments  upon  it, 
in  order  to  ascertain  the  class  of  compounds  to 
which  it  belongs,  and  whether  the  usual  mode  of 
analysis  will  be  likely  to  succeed  with  it ;  this 
may  be  called  the  preliminary  examination. 

“  We  will  first  suppose  that  a  solid  substance 
has  been  given  to  the  student  for  examina¬ 
tion.  If  it  is  a  liquid  he  may  pass  on  to 
(533). 

“  SECTION  I. 

“  Preliminary  Examination  of  Solids. 

“524.  Observe  whether  the  substance  is  crys¬ 
talline  or  amorphous  :  whether  it  is  homogeneous 
throughout,  or  composed  of  different  ingredients, 
such  as  can  be  distinguished  either  with  the 
naked  eye  or  with  the  assistance  of  a  lens. 

“Note  any  peculiarity  of  form  or  colour; 
and  observe  whether  or  not  it  possesses  metallic 
lustre. 

“  525.  Take  its  specific  gravity  (145).  A 
knowledge  of  this  is  frequently  of  great  service, 
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especially  in  the  case  of  minerals,  when,  by  a 
reference  to  a  table  of  specific  gravities,  we  are 
able  at  once  to  guess  what  it  is,  and  to  strike  out 
of  the  list  of  possibilities  a  large  number  of  sub¬ 
stances  which  it  might  more  or  less  resemble  in 
external  appearance. 

“  526.  Place  a  fragment  of  the  substance  in 
a  small  tube  of  hard  German  glass,  closed  at 
one  end  ;  heat  it  first  over  a  lamp,  and  after¬ 
wards  in  the  flame  of  the  blowpipe.  Observe 
(a)  whether  it  appears  to  undergo  any  change  : 
if  it  does  not,  we  infer  that  the  substance  con¬ 
tains  no  water  or  organic  matter  ;  that  it  is  not 
readily  fusible  ;  and  that  no  volatile  substances 
are  present. 

(5)  Does  it  fuse  ?  and  if  so,  does  it  continue 
fluid  as  long  as  the  heat  is  applied,  or  does  it, 
after  a  short  time,  solidify  while  still  in  a 
heated  state  ?  If  it  solidifies  while  hot,  it  had 
probably  undergone  what  is  called  the  watery 
fusion,  or  melted  in  its  water  of  crystallization, 
which  is  gradually  expelled,  condensing  in  the 
upper  part  of  the  tube.  If  the  substance  fuses 
without  any  other  apparent  change,  it  probably 
contains  either  an  alkali  or  an  alkaline  earth. 

“  (c)  Does  it  wholly  volatilize?  If  it  does,  of 
course  no  fixed  matter  is  present,  and  we  are 
thus  enabled  to  lessen  the  circle  of  our  inquiry 
very  considerably. 

“  (d)  Perhaps  a  portion  volatilizes,  leaving  a 
fixed  residue  :  hence  we  infer  that  the  substance 
under  examination  is  probably  a  mixture  of  two 
or  more  substances. 

“  (e)  When  the  substance  is  volatile  (either 
wholly  or  in  part),  observe  whether  the  vapour 
condenses  in  the  cool  part  of  the  tube  ;  and  if  so, 
whether  the  matter  deposited  is  solid  (crystalline 
or  amorphous)  or  liquid:  if  the  latter,  is  it  neu¬ 
tral  or  otherwise  to  test  paper  ?  Is  the  vapour 
combustible?  Has  it  any  characteristic  smell, 
as  of  ammonia,  or  of  burning  sulphur,  or  of 
arsenic  (301)  ? 

“  (/)  Does  the  substance  under  examination 
blacken  when  heated  ?  If  it  does,  we  may  infer 
that  some  organic  matter  is  present ;  and  if,  by 
continuing  the  heat  with  access  of  air  on  a  piece 
of  platinum  foil,  the  blackness  disappears,  we 
may  pronounce  with  certainty  that  such  is  the 
case.  If  the  burnt  mass  when  cold  effervesces 
on  being  moistened  with  dilute  hydrochloric 
acid  {HCl),  while  the  substance  in  its  original 
state  does  not,  we  may  infer  that  an  organic  acid 
was  present,  which  when  heated  is  converted 
into  carbonic  acid,  forming  a  carbonate  (462, 
471).  In  this  case,  too,  it  is  highly  probable 
that  the  base  with  which  the  organic  acid  was 
in  combination  is  either  an  alkali  (potash  or 
soda)  or  an  alkaline  earth  (lime,  magnesia, 
baryta,  or  strontia),  as  otherwise  the  newly- 
formed  carbonate  would  probably  have  been 
decomposed,  leaving  either  a  metallic  oxide  or 
reduced  metal  (423). 

“  (y)  In  case  of  carbonization,  observe 
whether  any  characteristic  smell  is  given  off 
during  the  decomposition  (470,  480),  and  also 
whether  the  vapour  which  is  formed  is  neutral, 
acid,  or  alkaline  to  test  paper :  if  alkaline,  it  is 
probable  either  that  ammonia  was  present,  or 
that  nitrogen  was  contained  in  the  organic 
matter. 

“  It  is  not  to  be  considered  certain  that,  be¬ 
cause  a  substance  does  not  char  when  heated,  no 
organic  matter  is  present,  since  many  organic 
substances  volatilize  without  decomposition. 

“  527.  Heat  a  fragment  of  the  substance  on 
charcoal  in  the  inner  flame  of  the  blowpipe.  In 
this  experiment  some  of  the  appearances  already 
obtained  by  heating  in  a  tube  will  probably  be 
repeated,  such  as  charring,  volatilization,  &c. 
Observe, 

“  (a)  Whether  the  substance  fuses,  either 
easily  or  only  after  prolonged  application  of  the 
flame.  If  fusion  takes  place  speedily,  and  espe¬ 
cially  if  the  fused  mass  is  absorbed  by  the  char¬ 
coal,  it  is  probable  that  potash  or  soda  is  pre¬ 
sent  :  if  the  former,  the  flame  may  be  tinged 
with  a  violet  colour  (187). 

“  (6)  If  the  substance  fuses  and  boils,  and 
after  a  short  time  solidifies  while  still  under  the 


influence  of  the  heat,  the  fusion  was  probably 
owing  to  the  presence  of  water  of  crystallization 
(526  b). 

“  (c)  If  the  substance  is  infusible  (either 
without,  or  subsequent  to,  the  watery  fusion), 
and  remains  on  the  charcoal  in  the  form  of  a 
colourless  infusible  mass,  the  substance  is  pro¬ 
bably  an  alkaline  earth,  silica,  oxide  of  zinc,  or 
alumina.  If  an  alkaline  earth,  it  will  probably 
radiate  an  intense  white  light  while  ignited. 
The  white  infusible  mass  may  then  be  moistened 
with  a  solution  of  nitrate  of  cobalt  and  again 
heated,  when,  if  it  becomes  blue,  alumina  may 
be  suspected  (245)  ;  if  green,  oxide  of  zinc 
(261)  ;  and  if  pale  pink,  magnesia  (209).  If  it 
is  silica,  it  will  fuse  into  a  clear  colourless  bead 
with  carbonate  of  soda,  efi’ervescing  at  the  same 
time  (427). 

“  (d)  In  case  a  bead  of  reduced  metal,  or  a 
coloured  infusible  residue,  is  formed  on  the 
charcoal,  it  should  be  mixed  with  carbonate  of 
soda  (NaO,  CO2),  and  again  heated  as  before  on 
charcoal  in  the  deoxidizing  flame.  If  tin,  cop¬ 
per,  silver,  or  gold  are  present,  a  bead  of  the 
metal  will  be  formed  without  any  incrustation 
on  the  charcoal.  If  iron,  cobalt,  or  nickel  are 
present,  they  will  be  reduced  to  the  metallic 
state,  but  instead  of  fusing  into  a  bead  will  be 
mixed  up  with  the  carbonate  of  soda  (being  in¬ 
fusible  except  at  a  high  temperature),  giving 
the  bead  a  grey  opaque  appearance. 

.  “  (e)  If  a  white  deposit  is  formed  on  the  char¬ 

coal  round  the  bead  of  metal  (or,  indeed,  without 
any  metallic  bead),  it  is  probably  owing  to  the 
presence  of  zinc  or  antimony.  If  zinc,  the 
oxide  while  hot  is  yellowish,  becoming  white  on 
cooling  (260). 

“  (/)  If  a  yellow  or  brown  deposit  is  formed, 
either  lead,  bismuth,  or  cadmium  may  be  sup¬ 
posed  to  be  present. 

“  528.  Warm  a  fragment  of  the  substance 
in  a  tube  with  strong  sulphuric  acid  (HO,  SO^), 

“  (a)  If  effervescence  occurs,  it  is  probably 
owing  to  the  escape  of  some  volatile  acid  which 
is  displaced  by  the  sulphuric  acid.  If  the  gas 
thus  liberated  has  no  smell,  carbonic  acid  may  be 
suspected  (419).  If  it  smells  of  hydrosulphuric 
acid,  the  substance  was  probably  a  sulphide 
(438),  in  which  case  sulphurous  acid  (SO^) 
would  at  the  same  time  be  formed.  If  the  smell 
resembles  that  of  nitric  or  nitrous  acids,  the  pre¬ 
sence  of  a  nitrate  may  be  inferred,  especially  if 
orange- coloured  fumes  are  evolved  on  the  addi¬ 
tion  of  clean  copper  filings  (448).  If  the  disen¬ 
gaged  gas  is  greenish-yellow,  with  a  smell  some¬ 
what  resembling  chlorine,  it  is  probably  owing  to 
the  presence  of  a  chlorate  (457). 

“  (b)  If  organic  matter  is  present  (which  will 
have  been  already  ascertained  (526  f)  ),  the 
escape  of  gas  may  be  due  to  the  carbonic  acid  or 
other  gas  formed  by  the  action  of  the  sulphuric 
acid  upon  it ;  and  consequently  the  presence  of  a 
volatile  acid  is  not  proved  by  this  experiment 
when  organic  matter  is  present. 

“  (e)  If  the  substance  undergoes  no  apparent 
change  by  the  action  of  sulphuric  acid,  the  ab¬ 
sence  of  all  these  compounds  may  be  inferred. 

“  529.  The  next  point  to  be  ascertained  in  the 
preliminary  examination  is  as  to  the  solubility 
of  the  substance  in  water  and  other  solvents. 
Place  five  or  ten  grains  of  the  pounded  substance 
in  a  test-tube,  and  trea(  it  with  a  little  distilled 
water  (at  first  cold,  and  afterwards  boiled  if  the 
substance  does  not  dissolve),  and  observe  whether 
it  is  wholly  or  partially  soluble,  or  whether  it  is 
absolutely  insoluble.  This  is  known  by  evapo¬ 
rating  a  drop  of  the  clear  liquid  (filtered  if  neces¬ 
sary)  on  platinum  foil,  when,  if  anything  is  dis¬ 
solved,  it  will  be  left  as  a  residue;  which,  if 
abundant,  indicates  that  the  substance  is  co¬ 
piously  soluble  ;  and  if  slight,  that  it  is  only 
sparingly  so. 

“  (a)  If  nothing  is  dissolved  by  the  water,  we 
thus  prove  the  absence  of  all  soluble  compounds. 

“  (6)  If  it  wholly  dissolves,  we  prove  the  ab¬ 
sence  of  all  insoluble  compounds. 

“  (c)  If  it  partially  dissolves,  it  is  either  a 
sparingly  soluble  substance,  or  a  mixture  of 
soluble  and  insoluble  matters ;  the  addition  of 


more  water  will  show  which  of  these  is  the  case. 
If  it  is  a  mixture,  the  insoluble  portion  may  be 
separated  by  filtration  from  the  solution,  for 
further  examination  (530). 

“  530.  If  the  substance,  or  any  portion  of  it,  is 
found  to  be  insoluble,  or  but  very  sparingly 
soluble  in  water,  it  must  be  treated  with  dilute 
hydrochloric  acid  (HCl)  (except  it  be  a  metal, 
see  531),  and  if  necessary  boiled.  Whether  or 
not  anything  dissolves  may  be  ascertained  by 
evaporating  a  drop  of  the  clear  liquid  on  platinum 
foil  (529).  If  effervescence  occurs,  it  is  probably 
owing  to  the  escape  of  a  gaseous  acid,  which  may 
sometimes  be  identified  by  the  smell  or  colour 
(528  a).  If  the  smell  of  chlorine  be  given  off,  it 
may  be  owing  to  the  presence  of  a  peroxide,  as 
of  manganese  (Mn02). 

MnOj  +  2HCl  =  MnCl  +  211 0  +  ci. 

“  In  case  the  whole,  or  any  portion,  of  the  sub¬ 
stance  prove  insoluble  in  hydrochloric  acid,  it 
must  be  separated  by  filtration,  and  retained  for 
further  examination  (532). 

“  531.  If  the  substance  is  a  metal  (known  by 
its  metallic  lustre,  &c.),  it  must  be  treated  with 
strong  nitric  acid,  and,  if  necessary,  boiled. 

“  (a)  If  no  apparent  action  takes  place,  the 
metal  is  probably  gold  or  platinum  ;  and,  if  it 
be  found  that  nothing  has  dissolved,  the  absence 
of  all  the  common,  easily-oxidizable  metals  may 
be  inferred. 

“  (b)  If  the  metal  is  acted  upon,  and  a  white 
precipitate  is  at  the  same  time  formed,  which  is 
found  to  be  insoluble  in  water,  it  is  probable 
that  antimony  or  tin  is  present  (391);  and  if, 
besides  the  formation  of  the  white  precipitate, 
some  of  the  metal  is  dissolved  (known  by  eva¬ 
porating  a  drop  of  the  clear  liquid  on  platinum 
foil),  the  presence  of  some  other  metal,  soluble 
in  nitric  acid,  may  be  relied  on. 

“  (c)  If  the  metal  dissolves  entirely,  the 
absence  of  gold,  antimony,  and  tin  may  be  in¬ 
ferred. 

“532.  The  matter  (if  any)  which  proved  in¬ 
soluble  in  hydrochloric  acid  (530)  is  now  treated, 
first  with  strong  nitric  acid,  and  then,  if  it 
resists  solution,  with  nitrohydrochloric  acid 
(727),  and  if  necessary  boiled.  If  insoluble  in 
this,  it  is  probably  one  of  the  insoluble  silicates, 
sulphates,  or  chlorides,  and  will  have  to  be 
afterwards  examined  (578,  623). 

“  SECTION  II. 

“  Preliminary  Examination  of  Liquids. 

“533.  When  the  substance  given  for  examina¬ 
tion  is  liquid,  a  drop  or  two  should  be  evapo¬ 
rated  on  platinum  foil  to  ascertain  whether  or 
not  it  contains  any  fixed  matter  in  solution.  If 
such  is  the  case,  a  small  quantity  of  the  liquid 
is  to  be  evaporated  to  dryness  in  a  basin,  and 
the  residue  examined  according  to  the  directions 
given  above  for  solid  substances  (524,  526  et 
seq.).  Towards  the  end  of  the  evaporation, 
when  the  residue  is  nearly  dry,  and  a  pellicle  of 
solid  matter  is  formed  on  the  surface,  it  is  very 
liable  to  spurt,  and  project  small  portions  of  the 
substance  out  of  the  basin  (644)  ;  this  is  best 
avoided  by  moderating  the  heat,  and  by  con¬ 
stantly  stirring  with  a  glass  rod,  so  as  to  prevent 
the  formation  of  the  pellicle. 

“  While  the  evaporation  is  going  on,  the 
following  experiments  may  be  commenced  with 
the  solution. 

“  534.  Take  its  specific  gravity  (148). 

“  535.  Test  the  solution  with  litmus  and  tur¬ 
meric  paper,  to  ascertain  whether  it  is  neutral  or 
otherwise. 

“  (a)  If  neutral,  the  absence  of  free  acids  and 
alkalis,  and  of  acid  salts,  may  of  course  be  con¬ 
sidered  certain.  It  ii  probable,  also,  that  the 
only  salts  present  are  those  of  the  alkalis  or 
alkaline  earths,  as  the  solutions  of  most  other 
salts  have  a  feebly  acid  reaction. 

“  (b)  If  it  has  an  acid  reaction  (known  by  its 
reddening  blue  litmus  paper)  it  is  owing  to  the 
presence  of  either  an  uncombined  acid,  an  acid 
salt,  or  a  soluble  salt  of  one  of  the  heavy  metals, 
many  of  which  have  a  feebly  acid  reaction.  To 
ascertain  which  of  these  is  present,  pour  a  little 
of  the  solution  into  a  test-tube,  and  stir  it  with 


92 


THE  CHEMICAL  TIMES 


a  glass  rod,  the  end  of  which  is  moistened  with 
a  solution  of  carbonate  of  potash  (iiCOjCOj-j- 
2Aq)  ;  if  this  causes  a  precipitate,  the  acid  reac¬ 
tion  is  probably  owing  to  the  presence  of  a  me¬ 
tallic  salt ;  while,  if  the  solution  remains  clear, 
a  free  acid  or  an  acid  salt  is  probably  the  cause. 

“  (c)  If  the  solution  has  an  alkaline  reaction 
(known  by  its  turning  turmeric  paper  brown),  it 
is  probably  owing  to  the  presence  of  a  free  alkali 
or  alkaline  earth,  one  of  the  alkaline  carbonates, 
or  an  alkaline  sulphide.  In  this  case  we  are  en¬ 
abled  to  exclude  at  once  all  oxides  which  are 
insoluble  in  alkaline  solutions  ;  and,  if  alkaline 
carbonates  are  present,  none  of  the  alkaline 
earths  can  exist  in  solution,  since  they  would  be 
thrown  down  as  insoluble  carbonates. 

”  535.  If  the  solvent  liquid  is  supposed,  from 
its  taste  or  smell,  to  be  other  than  water,  it  may 
be  necessary  to  insulate  it  from  the  solid  mat¬ 
ter  it  contains,  for  examination.  This  is  best 
done,  if  the  liquid  is  volatile,  by  distillation  in 
a  small  retort  (61),  or,  if  the  quantity  of  liquid 
is  minute,  the  distillation  may  be  effected  in 
two  small  tubes.  The  distilled  liquid  may  then 
be  examined  as  to  its  taste,  smell,  specific  gravity, 
boiling  point,  &c. 

“  537.  When  the  substance  to  be  examined  is 
liquid,  containing  solid  matter  in  suspension, 
the  latter  is  to  be  separated  by  filtration,  and 
the  solid  and  liquid  portions  examined  sepa¬ 
rately,  according  to  the  directions  given  (524  et 
seq.  and  533  et  seq.)” 
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No.  IV. 

ON  CHEMICAL  MANIPULATION. 

Glass-cutting, 

A  VERY  large  proportion  of  the  glass  apparatus 
employed  by  chemists  should  be  home  made, 
and  often  extemporaneously.  The  facilities, 
therefore,  which  are  conferred  by  a  ready  means 
of  cutting,  bending,  and  blowing  glass  are  great 
indeed. 

Glass  tubes,  from  which  the  chemist  fashions 
his  apparatus,  are,  as  we  have  already  remarked, 
of  various  kinds,  both  as  to  size  and  quality. 
In  this  place,  as  regards  the  means  of  working 
them  into  shape,  we  may  divide  tubes  under  the 
two  heads  of  hard  and  soft.  To  the  former 
belong  the  Bohemian  potash  glass  without  lead, 
the  English  window  and  black  bottle  glasses. 
To  the  second  head  belong  English  flint  glass 
tubes,  which  derive  their  softness  from  contain¬ 
ing  lead.  Tubing,  both  hard  and  soft,  should 
be  kept  on  stock  in  the  laboratory,  each  pre¬ 
senting  its  own  peculiar  advantages  and  dis¬ 
advantages,  which  will  be  subjects  of  comment 
hereafter.  The  beginner  in  glass-working 
manipulation  should  commence  bis  labours  on 
the  latter  kind,  as  being,  all  things  considered, 
most  easy  of  management. 

The  first  thing  to  be  learned  is  the  art  of 
cutting  tubing  into  determinate  lengths,  an 
operation  for  which  a  file  is  the  instrument  best 
adapted.  For  the  purpose  of  trying  the  first 
experiment  the  operator  should  select  a  piece  of 
tube  of  moderate  thickness,  and  somewhat 
larger  than  the  stem  of  a  clay  tobacco-pipe. 
The  files  to  be  employed  are  of  the  kind  known 
as  the  hest  Lancashire,  as  being  considerably 
harder  than  any  other.  Their  shape  should  be 
triangular,  and  their  length  about  four  inches. 


A  file  of  this  kind  will  be  found  to  scratch 
soft  glass  tubes  readily  ;  and,  if  new  and  sharp, 
hard  white  Bohemian  or  green  English  tubing 
without  much  difficulty. 

The  tube  to  be  cut  should  be  laid  flat  on  the 
table,  or  but  slightly  raised  from  the  latter,  and 
caused  to  revolve  against  one  corner  of  the  file 
held  in  the  right  hand.  By  this  treatment  a 
scratch  will  be  made  around  the  tube,  ending 
where  it  set  out,  and  thus  forming  an  even  ring. 
Some  little  practice  is  necessary  to  impart  a 
knowledge  of  the  degree  of  force  with  which  the 
tube  is  to  be  pressed  against  the  file.  The 
amount  of  force  it  is  difficult  to  explain  by  mere 
language.  Perhaps  the  term  tenderly,  as  used 
by  artists  to  indicate  a  peculiarity  of  touch,  is 
the  word  best  adapted  to  convey  the  desired 
impression.  As  a  general  rule  it  may  be 
affirmed  that  the  learner  will  commence  by 
applying  more  than  proper  force.  He  will 
commence  the  operation  under  the  influence  of 
an  idea  derived  from  the  filing  of  metal,  and 
will  only  learn  by  practice  how  materially  the 
tw'o  cases  differ. 

The  act  of  cutting  a  metal  bar  or  tube  in 
tw’o  pieces  by  filing  is  an  act  of  bodily  removal 
of  particles,  and  the  time  occupied  in  cutting 
will  be  proportioned  to  the  amount  of  pressure 
and  velocity  imparted  to  the  filing  operation. 
Not  so  the  cutting  of  glass  by  a  file,  in  which 
case  the  object  is  to  set  up  a  series  of  vibrative 
shocks  occasioned  by  the  successive  blows  of  the 
teeth  of  a  file,  such  a  molecular  disturbance  be¬ 
tween  the  particles  of  glass  in  a  certain  direc¬ 
tion,  that  either  a  crack  appears  visible  to  the 
eye,  or  else  without  the  appearance  of  such  a 
crack  the  tube  may  be  broken  like  a  notched 
stick. 

Having  succeeded  in  effecting  a  slight  scratch 
round  the  tube  operated  upon,  the  file  should  no 
longer  be  held  motionless,  but  should  be  moved 
forwards  and  back  across  one  side  of  the  tube 
with  great'velocity,  little  power  being  exerted. 
By  this  means  the  glass  will  be  thrown  into 
such  a  state  of  vibration  that  frequently  a  crack 
is  immediately  formed.  Whether  this  latter 
occur  or  not,  matters  little  in  the  case  of  a  tube 
of  the  size  which  we  are  supposing  the  learner 
to  operate  upon.  He  may  simply  push  the 
tube  over  the  table’s  edge  until  the  latter  corre¬ 
sponds  with  the  scratched  ring,  the  portion  not 
filed  being  uppermost, — and  employ  force  as  if  he 
were  breaking  a  stick,  when  the  two  pieces  will 
readily  separate. 

With  smaller  tubes  the  easiest  touch  of  a 
good  file  is  sufficient  to  effect  the  necessary  de¬ 
gree  of  cohesive  disruption.  With  larger  ones 
the  case  is  more  difficult,  and  involves  a  greater 
amount  of  care.  Indeed,  if  the  tube  exceed  the 
diameter  of  half  an  inch,  it  is  usually  desirable 
not  to  trust  to  the  file  alone  for  cutting  it,  but 
(having  produced  a  scratch  ring,  and  subse¬ 
quently  a  crack,  by  means  of  the  file)  to  lead 
this  crack  completely  round  the  tube  by  means 
of  a  red-hot  wire.  For  this  purpose  an  iron 
knitting-needle,  protected  by  paper  or  rag  at 
the  handle  extremity,  is  very  good.  Being 
made  red  hot  in  the  fire,  and  passed  in  succes¬ 
sion  along  every  portion  of  the  scratched  ring, 
commencing  at  the  end  of  the  crack,  the  latter, 
if  the  operation  be  dextrously  performed,  will 


be  sure  to  follow,  without  any  appreciable  de¬ 
flection.  In  this  manner  not  only  may  tubes  be 
cut,  but  curved  pieces  of  glass  in  general,  such 
as  jars,  flasks,  &c. 

So  useful  are  the  numerous  pieces  of  appa¬ 
ratus  which  this  ready  means  of  cutting  enables 
the  chemist  to  make,  that  it  is  hard  to  say  when 
a  glass  vessel  of  capacity  is  sufficiently  broken 
to  be  of  no  further  value.  The  frequent  and  in¬ 
genious  manipulator  will  cut  and  recut  it  again 
and  again,  making  out  of  its  debris  the  most 
useful  and  various  pieces  of  apparatus. 

Generally  this  glass-cutting  operation  will  be 
called  into  requisition  on  broken  flasks  and  re¬ 
torts,  both  of  which  may  be  transformed  into 
evaporating  capsules  of  great  utility  ;  and  the 
necks  of  retorts,  being  melted  at  the  larger 
end,  and  slightly  expanded,  make  very  excellent 
little  matrasesfor  effecting  digestion,  or,  if  bent, 
they  become  retorts  again. 

The  best  kind  of  glass  vessel,  perhaps,  on 
which  to  acquire  a  facility  of  cutting  by  the 
combined  agency  of  the  file  and  heat  is  a 
Florence  flask,  which  may  be  procured  at  so 
cheap  a  rate  that  the  operation  of  cutting  may 
be  performed  without  any  compunction.  And 
here,  in  connection  w  ith  the  very  thin  glass  ware, 
we  will  point  out  to  the  inexperienced  operator 
a  very  successful  way  of  testing  the  file,  which 
consists,  not  in  using  it  as  a  file  at  all,  but  more 
as  a  pen.  If  the  extremity  of  a  good  file  be 
broken  off,  a  small  surface  is  thrown  open, 
bounded  by  three  sharply  cutting  points:  of 
these,  one  generally  may  be  found  capable  of 
scratching  glass  so  readily  that  it  is  not  difficult 
to  write  on  this  material  in  characters  clear, 
flowing,  and  well-defined ;  whilst  the  degree  of 
pressure  necessary  to  be  exercised  is  very  small 
indeed.  This  latter  is  a  great  advantage  in  some 
glass-cutting  operations.  In  the  cutting  of  a  thin 
glass  bulb,  for  example,  such  as  that  of  a 
Florence  flask,  on  which  the  amount  of  pres¬ 
sure  necessary  to  make  a  file  scratch  in  the 
ordinary  manner,  would  often  rupture  the 
vessel  by  forcing  in  its  wall. 

The  young  operator,  after  he  has  become  ex¬ 
pert  in  the  cutting  of  glass  tubes,  may  exercise 
his  ingenuity  in  the  same  direction  by  cutting 
Florence  flasks  into  evaporating  dishes  of  various 
curves.  Not  only  may  the  flask  be  cut  across 
the  middle,  thus  converting  the  upper  section 
into  a  funnel,  and  the  lower  one  into  an  eva¬ 
porating  capsule,  but  by  the  exercise  of  a  little 
greater  amount  of  address  the  section  may  be 
effected  in  such  a  manner  that  the  expanding 
portion  of  the  neck  of  the  flask,  where  it  merges 
into  the  bulb,  may  be  fashioned  into  a  very 
convenient  lip.  In  this  case  it  is  evident  the 
evaporating  capsule  will  be  shallow  and  oval, 
instead  of  deep  and  round.  When  a  thick  |  'ece 
of  the  latter  has  been  cut,  it  is  sometimes  ncces- 
sary  to  grind  each  end  smooth.  This  is  accom¬ 
plished  by  means  of  rubbing  each  end  made 
wet  with  a  file,  and  here  we  have  a  true  filing 
operation,  similar  to  the  filing  of  a  jnetal  bar 
or  tube. 

Larger  glass  vessels  of  cylindiictil  form,  such 
as  bottles  and  jars,  do  not  admit  in  general  of 
having  their  cut  and  rough  edges  made  smooth 
and  even  by  the  file;  a  better  plan  consists  in 
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grinding  the  ends  on  a  flat  surface  with  a  little 
silver  sand  or  emery  and  water. 


THE  LATE  MYSTERIOUS  SUICIDE  OF  A 
DRUGGIST’S  ASSISTANT. 

It  is  surely  a  most  unusual  contingency,  that 
at  this  time,  and  in  this  metropolis,  the  task 
should  devolve  upon  us,  alone,  of  commenting 
upon,  nay,  of  even  announcing  to  the  publieear, 
the  occurrence  of  a  case  of  self-poisoning  under 
circumstances  which  render  the  secrecy  in  which 
it  has  been  held  a  matter  of  no  little  suspicion. 

Notwithstanding  the  prevalence  of  the  crime 
of  poisoning  in  England  for  several  years — the 
public  has  not  yet  been  so  aecustomed  to  these 
matters  that  a  case  of  self-murder,  occurring  in 
the  west  of  London,  should,  under  the  ordinary 
working  of  circumstances,  furnish  no  matter  for 
comment  in  the  daily  journals  of  the  metropolitan 
press.  Yet  such  a  case  has  occurred,  and  the 
journals  have  been  silent,for  which  silence  rumour 
is  not  slow  to  find  a  cause. 

The  circumstances  of  the  case,  we  under¬ 
stand,  are  these: — The  principal  assistant  in  the 
firm  of  one  of  the  fashionable  dispensing  drug¬ 
gists  of  this  metropolis  had  been  guilty  of 
irregular  entries  into  the  day-book  of  his  prin¬ 
cipal  : — Entries  which  led  to  the  suspicion  that  a 
misappropriation  of  money  had,  from  lime  to 
time,  been  effected.  With  the  view  of  deter¬ 
mining  this  question,  the  assistant  was  called 
to  account:  his  answers  not  being  satisfactory, 
the  son  of  the  principal  immediately  proceeded 
to  the  young  man’s  securities,  to  bring  the  case 
before  them.  To  this  mission  the  principal 
himself  was  averse,  but  the  sou  persisted.  On 
his  return  the  assistant  was  dead:  he  had  taken 
nearly  an  ounce  of  hydrocyanic  acid ! 

Thus  far  we  do  not  challenge  any  one  por¬ 
tion  of  the  demeanour  of  the  principal.  He 
had  strong  grounds  for  entertaining  a  suspicion, 
and  the  sad  result  leaves  its  own  inference.  Our 
challenge  is  in  another  direction, — involving  the 
question  why  the  whole  matter  was  veiled  in 
such  imperturbable  secrecy?  In  the  absence  of 
the  open  intelligence  to  which  the  public  has  a 
right  in  all  cases  of  serious  import  like  the  one 
before  us,  we  are  under  the  necessity  of  publish¬ 
ing  a  rumour,  one  which  seems, however,  to  come 
before  us  in  a  most  consistent  shape. 

It  is  asserted  that  the  unfortunate  suicide  in 
question — a  married  man,  and  a  father  of  many 
children — had  been,  up  to  a  certain  period,  in 
the  receipt  of  a  salary  usual  to  gentlemen  filling 
the  responsible  position  of  first  dispenser  in  a 
large  metropolitan  establishment — a  salary  of 
£250  per  annum.  At  this  period,  in  an  evil 
hour,  some  difference  occurred  between  the  prin¬ 
cipal  and  himself,  which  led  to  his  receiving 
notice  to  leave.  To  the  assistant,  a  man  with 
wife  and  family,  this  prospect  of  leaving 
shadowed  forth  such  scenes  of  penury  and  dis¬ 
tress  that  he  determined  to  make  a  most  abject 
apology  rather  than  subject  himself  to  this  fate. 
The  apology  was  made — (so  goes  the  tale)  and 
accepted,  but  with  the  cruel  stipulation  that  the 
future  salary  should  be  cut  down  to  £60  ! 

We  trust,  for  the  sake  of  humanity,  this 
statement  is  not  true, — that  the  publicity  which 
we  have  given  to  it  will  lead  to  such  a  disclaimer 
from  a  responsible  source,  as  shall  silence  the 


injurious  rumour  at  once.  Whatever  be  the 
true  explanation  of  the  mystery  in  which  the 
case  has  been  veiled,  the  principal  of  the  firm  in 
question  will,  if  the  true  spirit  of  our  remarks 
be  properly  appreciated,  owe  us  a  meed  of 
thanks  for  thus  enabling  him  to  correct  a  state¬ 
ment  which,  far  from  passing  current  in  a  few 
obseure  cliques  of  his  own  circle,  was  the  theme 
of  speculation— nay,  of  adverse  comment,  at  the 
metropolitan  head-quarters  of  pharmacy — the 
Pharmaceutical  Society,  at  their  last  reunion. 

True  or  false,  the  rumour  prompts  us  to  com¬ 
ment  on  a  subject  of  painful  notoriety,  in¬ 
volving  the  misery,  we  may  say  the  destitution, 
of  thousands  of  deserving  young  men — nay, 
young  is  a  designation  far  too  limited  to  em¬ 
brace  the  painful  fact.  Men  of  all  ages,  gentle¬ 
men  always  by  education,  oftener  by  other 
claims, — from  the  youth  of  sixteen,  brimful  of 
hope,  of  energy,  of  enthusiasm,  to  whom  the 
future  is  an  El  Dorado,  a  bright  Atlantis  teem- 
with  unreal  things — to  the  quondam  principal 
of  an  establishment  in  earlier  days  : — gentlemen 
from  boyhood  almost  to  the  verge  of  old  age, 
we  are  sorry  to  say,  may  be  found  occupying 
the  position  of  druggists  or  surgeons’  assistant  ; 
and  what  is  their  pay?.  Will  the  general  public 
credit  the  monstrous-looking  assertion,  that  such 
gentlemen, — men  whose  duties  involve  not  Ic'S 
a  responsibility  than  the  guardianship  of  human 
life, — whose  position  requires  the  maintenance 
of  a  gentlemanly  exterior, — whose  avocations 
render  this  a  matter  of  greater  than  ordinary  ex¬ 
pense,  receive,  in  many  cases,  a  paltry  stipend  of 
£15  a  year?  Yet  such  is  the  fact,  as  thousands  of 
gentlemen  could  at  this  moment  testify.  Surely 
a  state  of  bondage  like  this  is  too  crying  an  in¬ 
justice  to  be  much  longer  borne  without  uni¬ 
versal  and  public  remonstrance.  This  remon¬ 
strance,  however,  should  emanate  from  the 
assistants  themselves;  who,  instead  of  frittering 
away  their  indignation  by  solitary  plaints  or 
useless  individual  wailings,  should  unite  in  a 
body  for  the  purpose  of  representing  to  the  me¬ 
dical  and  pharmaceutical  professions  the  sys¬ 
tematic  and  dangerous  injustice  to  which,  as  a 
body,  the  assistants  have  too  long  been  exposed. 
“  Aide  toi  et  Dieu  t’aidera”  should  be  their  motto. 
From  their  own  remonstrance  alone, — powerful, 
though  temperate,  decisive,  though  not  fac¬ 
tious, — will  any  amelioration  be  achieved. 

BOTANICAL  SOCIETY  OF  LONDON. 


Wednesday,  Nov.  29,  1848. — Twelfth  An¬ 
niversary  Meeting.  — John  Edward  Gray,  Esq., 
F.R.S.,  &c.,  President,  in  the  chair. 

Donations  of  British  plants  were  announced 
from  Dr.  Wood,  Rev.  W.  W.  Newbould,  Mr. 
F.  Brent,  Mrs.  Atkins,  Mrs.  Bodenham,  Mr. 
J.  D.  Salmon,  Mr.  J.  Tatham,  jun.,  Mr.  T. 
Sansom,  and  Miss  M.  Beevor. 

The  Secretary  read  the  annual  report  of  the 
council,  from  which  it  appeared  that  twenty- 
three  new  members  had  been  elected  since  the 
last  anniversary.  The  distribution  of  specimens 
to  the  members  had  given  the  greatest  satisfac¬ 
tion,  and  many  valuable  specimens  had  been  re¬ 
ceived  from  members  and  other  botanists  for 
distribution  during  the  ensuing,  season. 

The  report  was  unanimously  adopted,  after 
which  a  ballot  took  place  for  the  comrcil  for 
the  ensuing  year,  when  the  chairman  was  re¬ 
elected  president,  and  he  nominated  J.  Miers, 
Esq.,  F.B.S.,  and  E.  Doubleday,  Esq.,  F.L.S., 
vice-presidents. 


Dr.  Cooke  and  J.  W.  Rogers,  Esq.,  were 
elected  new  members  of  the  council,  in  the 
room  of  J.  Coppin,  Esq.,  M.A.,  and  Dr.  Parkin, 
who  retire  in  rotation. 

Mr.  J.  Reynolds  and  Mr.  G.  E.  Dennes, 
F.L.S.,  were  respectively  re-elected  treasurer 
and  secretary. 

Mr.  T.  Moore  was  elected  librarian. 


LIVERPOOL  COLLEGE  OF  CHEMISTRY. 


We  publish  in  another  part  of  our  journal  an 
extract  from  a  Liverpool  paper,  in  which  it  is 
stated  that  Dr.  Muspratt  anticipates  the  consent 
of  the  London  College  of  Surgeons  for  con¬ 
ferring  on  the  Liverpool  College  the  right  of 
giving  chemical  certificates  recognised  by  the 
London  surgical  board. 

«rhat  the  London  College  will  fully  recognise 
it  at  once  we  have  no  doubt  whatever.  Dr. 
Muspratt’s  testimonials  and  well-known  che¬ 
mical  acquirements  will  carry  their  due  w’eight. 
Whilst  making  this  remark  we  beg  leave  to  say 
that  the  London  College  of  Surgeons  displays, 
on  most  occasions,  a  liberal,  enlightened,  gentle¬ 
manly  spirit,  which  might  well  be  emulated  by 
many  other  kindred  boards. 

The  Liverpool  College  of  Chemistry  is  con¬ 
ducted  on  the  plan  of  the  London  establishment, 
and  recognises  the  imparting  of  laboratory 
knowledge  as  its  primary  aim.  According  to  the 
old  routine,  as  is  well  known,  lectures  were  con¬ 
sidered  to  be  of  first  importance ;  indeed,  prac¬ 
tical  chemistry  remained  a  thing  unknown  until 
introduced  as  a  necessary  part  of  medical  educa¬ 
tion  by  the  London  Apothecaries’  Company, 
who  deserve  great  praise  for  their  exertions  in 
this  direction. 

In  the  Liverpool  College  of  Chemistry  a 
working  place  is  appropriated  to  each  student, 
who  provides  himself  with  the  smaller  appa¬ 
ratus,  and  filtering  paper.  The  larger  imple¬ 
ments,  tests  or  reagents,  gas,  fuel,  and  other 
materials,  are  supplied  by  the  professor,  who  is 
present  from  ten  till  five  o’clock  every  day 
during  the  session.  Each  student  proceeds  by 
himself  in  a  series  of  experiments,  which  make 
him  acquainted  with  the  reactions — id  esi,  the 
chemical  properties  of  all  the  more  commonly 
occurring  bodies.  When  perfectly  familiar  with 
these  phenomena,  he  is  taught,  by  a  systematic 
course  of  experiments,  all  necessary  manipula¬ 
tions  and  processes,  by  making  analysis  of  a 
variety  of  substances,  so  prepared  by  the  pro¬ 
fessor  as  to  lead  from  the  simple  to  the  more 
complex  cases.  When  expert  in  qualitative  he 
enters  upon  a  course  of  quantitative  analysis. 
More  advanced  students  engage  in  original 
research. 

Such  a  school — a  school  similar  to  Liebig’s  at 
Giessen,  or  to  the  Ro}^!  College  of  Chemistry  in 
London — has  never  yet  been  established  in  Liver¬ 
pool.  The  students  at  Giessen  devote  their  whole 
attention  to  obtaining  purely  scientific  principles. 
They  endeavour  to  solve  purely  scientific 
problems  ;  and  thus  acquire  the  power  of  eluci¬ 
dating  all  questions  relating  to  the  arts,  when  a 
reference  to  chemistry  becomes  desirable.  This 
process,  although  much  scouted  by  those  who 
affect  to  call  themselves  purely  practical  men,  is 
the  one  after  all  which  is  most  within  the  legiti¬ 
mate  scope  of  the  chemist,  and  which  best 
enables  him  to  be  of  real  use  in  developing  the 
arts  and  manufactures.  Once  conversant  with 
chemical  science  as  a  whole,  he  can  master  any 
portion  in  detail ;  and  an  explanation  of  the  fol¬ 
lowing  remark  of  the  illustrious  Liebig  is  readily 
found ; — “  I  am  acquainted,”  says  he,  “  with 
many  of  my  former  pupils,  who  are  now  at  the 
head  of  every  variety  of  chemical  manufactures, 
without  having  practised  them  in  the  laboratory. 
On  being  introduced  to  a  manufactory,  they  very 
soon  became  perfectly  familiar  with  the  processes 
employed  by  the  manufacturer,  and  speedily 
produced  a  number  of  well-advised  improve¬ 
ments.” 

In  this  country  very  little  attention  has 
hitherto  been  paid  to  the  study  of  chemistry ; 
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but  the  time  is  not  far  distant  when  every  great 
town  must  possess  a  school  for  analytical  instruc¬ 
tion.  Popular  lectures  on  chemistry  are  very 
useful,  in  their  way,  but  they  serve  only  to  give 
a  taste  for  science ;  they  never  teach  it.  It  can 
only  be  taught  in  schools  w'here  the  student  has 
to  w'ork  w'ith  head  and  hands,  under  the  eye  of  a 
professor.  We  daily  witness  in  every  town,  dis¬ 
trict,  and  village,  the  need  of  skilful  scientific 
chemists,  capable  of  aiding  the  physician,  the 
agriculturist,  the  manufacturer,  and  the  miner  ; 
and  of  discovering  in  the  arts  new  uses  for  sub¬ 
stances  which  a  benevolent  Providence  has  dis¬ 
tributed  everywhere  for  the  benefit  of  mankind — 
nothing  being  created  in  vain.  Nowhere  is  the 
estimation  in  which  the  acquirement  of  chemical 
knowledge  ought  to  be  held  by  men  of  every 
class  more  fully  exhibited  than  in  the  Poyal 
College  of  Chemistry,  where  maybe  seen  gentle¬ 
men  of  all  classes,  all  professions,  working  side 
by  side. 

In  appealing  to  the  influential  gentlemen  con¬ 
nected  with  a  town  which  so  largely  contributes 
its  assistance  to  the  advancement  of  the  arts  as 
Liverpool,  Dr.  Muspratt  feels  assured  that  they 
will  second  with  their  valuable  influence  his 
attempt  to  establish  there  a  chemical  school, 
the  more  particularly  as  he  has  studied  his  pro¬ 
fession  with  the  most  distinguished  chemists  in 
Europe,  and,  subsequently,  acted  as  honorary 
assistant  professor  in  the  Royal  College  in  Lon¬ 
don.  We  wish  Dr.  Muspratt  all  the  success  he 
deserves. 


THE  CHOLERA. 


Cases  Reported  up  to  Dec.  20. 
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Fresh  Cases  reported  on 

Dec.  19,  1848  :  — 

In  London  and  vicinity, 

■viz. 

Whitechapel . 

7 

Bromley'  St.  Leonard’s .. 

1 

Islington . 

1 

1 

Wandsworth . 

.  , 

1 

In  the  country,  viz. : — 

Liverpool  . 

7 

6 

In  Scotland,  viz. : — 

Edinburgh . 

17 

11 

9 

Glasgow . 

79 

26 

4 

Maxwelltown . 

18 

8 

11 

Clossburn . 

1 

Total  new  cases . 

131 

53 

24 

— 

In  London  and  vicinity. . . 

487 

254 

100 

133 

In  the  country . 

241 

125 

32 

84 

In  Scotland  . 

1820 

821 

314 

685 

Total  . 

2548 

1200 

446 

902 

BILLS  OP  MORTALITY. 

According  to  the  Registrar-General’s  return 
the  total  number  of  deaths  registered  in  London 
during  the  w’eek  ending  Saturday,  December  16, 
from  all  causes,  was  1,130,  being  24  below  the 
weekly  average  for  the  five  years  ending  1847. 
Of  the  1,130  persons  whose  deaths  are  registered 
in  London,  579  were  males  and  551  females  ;  500 
were  under  15  years  of  age,  351  between  15  and 
60,  and  188  were  60  years  or  upwards  (the  age  of 
one  person  whose  death  is  ascribed  to  atrophy 
not  being  stated)  ;  24  persons  died  from  the 
smallpox,  20  from  the  measles,  113  from  the 
scarlatina  (of  whom  111  were  under  15  years  of 
age),  45  from  hooping-cough  (all  under  15 
years),  24  from  diarrhoea,  29  from  the  cholera 
(13  being  under  25  years,  15  between  1.3  and  60 
years,  and  one  60  years  or  upwards),  68  from 


typhus,  23  from  dropsy,  20  from  cancer,  87  from 
consumption  (79  being  between  15  and  60 
years),  34  from  hydrocephalus  (32  being  under 
15  years),  20  from  apoplexy,  44  from  convulsions 
(42  being  under  15  years),  37  from  disease  of  the 
heart  (only  one  being  under  15  years),  79  from 
bronchitis  (43  being  under  15  years,  11  between 
15  and  60,  and  25  being  60  years  or  upwards), 
86  from  pneumonia,  &c. 

The  births  of  males  registered  in  the  week 
amounted  to  718,  and  of  females  to  679 — total 
1,397. 

The  following  fatal  cases  of  cholera  were  regis¬ 
tered  in  the  week  ending  Saturday,  December 
16.  Seven  were  cases  in  which  inquests  w’ere 
held  ;  the  remainder  are  all  certified  by  medical 
attendants  : — 

Chelsea  ;  South. — F.  30,  “  malignant  cho¬ 
lera,  84  hours.” 

Westminster  ;  St.  John. — Prisoner  in  the 
Millbank Prison,  M.  56,  “Asiatic  cholera,  about 
14  hours,”  p.m. — Inquest.  Prisoner  in  the  same 
institution,  M.  63,  “Asiatic  cholera,  about  14 
hours.” — Inquest.  Prisoner  in  the  same  insti¬ 
tution,  M.  27,  “Asiatic  cholera,  about  8 hours.” 
Inquest. 

Islington  ;  West, — F.  21,  “malignant  cho¬ 
lera,  16  hours.” — Inquest. 

West  London  ;  North. — In  St.  Bartholomew’s 
Hospital,  F.  12,  “  cholera.” 

Bethnal-green  ;  Church. — In  Garden-place, 
Hope-town,  on  December  1,  M.  7,  sudden  death 
from  cholera  (12  hours).:- Inquest.  In  the  same 
family,  on  December  3,  F.  5,  “  sudden  death 
from  cholera  (3  days).” — Inquest.  The  above 
two  cases  are  not  yet  registered.  Mr.  Reynolds 
states  that  “the  place  in  w’hich  they  occurred, 
as  indeed  the  whole  of  his  district,  is  low,  con¬ 
fined,  swampy,  and  without  drainage.  Garden- 
place  is  far  from  being  the  worst  in  the  neigh¬ 
bourhood.  Subsequently  to  the  deaths  the 
houses  have  been  thoroughly  cleansed,  and  the 
cesspools  emptied.  The  present  state  of  weather, 
and  the  want  of  sewerage,  begin  to  produce  fever 
of  all  kinds  in  the  district.” — Hackney-road. — 
M.  3,  “English  cholera  (7  days).” 

Whitechafel  ;  Mile-end  New-town. — In 
Christchurch  workhouse,  M.  50,  “  malignant 
cholera  (18  hours).”  In  same  workhouse,  M. 
15,  “cholera  (4  days),  congestion  of  brain  (1 
day).”  In  same  workhouse,  M.  5,  “  cholera  (60 
hours,”  In  same  workhouse,  M.  13,  “conta¬ 
gious  malignant  cholera  (4  days).”  Goodman’s 
Fields. — At  21,  White  Bear-court,  Lambeth- 
street,  M.  15,  “  Asiatic  cholera,  collapse  (3 
days),  consecutive  fever  (8  days),  ulceration  of 
the  cornea  of  the  left  eye  on  the  ninth  day,  total 
blindness  and  deafness  on  the  morning  of  the 
tenth.  He  died  on  the  eleventh  day  of  the  ill¬ 
ness.”' — Aldgate. — M.  36,  “  Asiatic  cholera  (10 
hours)  F,  5,  “cholera  (18  hours).” 

St.  George’s-in-the-East  ;  St.  Mary. — M. 
35,  “natural  death,  sudden,  from  cholera  (15 
hours).” — Inquest. 

Stepney;  Limehouse. — M.  42,  “diarrhoea  (1 
week),  Asiatic  cholera  (12  hours).”  Shadwell 
and  Wapping. — M.  5,  “Asiatic  cholera  (3 
days).”  —  Mile-end  Old-town  (Lower),  —  In 
Mile- end  workhouse,  coal-whipper,  35,  “  cholera 
(5  days).”  Mr.  Castleden  states  that  “  the  de¬ 
ceased  was  very  intemperate,  and  was  brought 
into  the  workhouse  in  almost  the  last  stage  of 
thedisease.” 

Poplar;  Poplar. — F.  1,  “English  cholera.” 
Bow. — M.  14,  “cholera;  fever  (14  days).”  “The 
parents  of  the  boy  reside  in  a  very  dirty  neigh¬ 
bourhood,  adjoining  a  felt  factory  at  Old  Ford, 
Bow\” — Mr.  Dunstan’s  note. 

St.  Olave  ;  St.  John. — M.  24,  “  Asiatic  cho¬ 
lera  (72  hours),” 

Greenwich  ;  East.  —  F.  45,  “  spasmodic 
cholera  (3  days).”  Mr.  Waller  states  that 
“  this  case  occurred  in  one  of  the  tenements  at 
the  back  of  Spring-gardens,  which  he  considers 
a  very  unwholesome  neighbourhood,  being  low, 
damp,  and  without  drainage.  Opposite  the 
house  (which  consists  of  two  rooms,  one  over 
the  other,  without  back  ventilation)  there  is  a 
privy  for  general  use.  The  deceased  had  been 


reduced  to  great  debility  by  attendance  on  her 
son,  a  lad  of  21  years,  who  died  on  the  11th  of 
typhus  fever,  after  an  illness  of  seven  weeks. 
The  whole  family  were  in  very  poor  circum¬ 
stances.”  West. — In  Dreadnought  Hospital, 
M.  18,  “  cholera,”  p.m. 

Wandsworth,  &c.  ;  Wandsworth,  —  M.  6, 
“  cholera  (3  days),  convulsions  (7  hours).” 
Clapham. — M.  3  months,  “  diarrhoea  (44  hours), 
cholera  (24  hours).”  Battersea. — At  the  union 
W'orkhouse,  labourer,  33,  “Asiatic  cholera  (12 
hours).”  At  Stewart’s-buil dings,  daughter  of 
a  milkman,  4,  “  cholera  (12  hours),” 

Mr.  Hems,  the  registrar  of  Whitechapel 
Church  sub- district,  states  that  “  a  case  of 
cholera  has  occurred  in  his  district  during  the 
week.”  On  the  10th  an  inquest  was  held  ;  par¬ 
ticulars  have  not  yet  been  received. 

Mr.  Verrall,  the  registrar  of  St.  John’s,  in  St. 
George-in-the-East,  states  that  “  since  he  made 
the  last  entry  in  this  week’s  report  he  has  re¬ 
ceived  information  from  the  coroner  of  an  in¬ 
quest  held  on  a  young  man  aged  19  years,  a 
labourer,  wdio  died  on  the  13th  instant  from 
cholera  (24  hours),  p.m,,  at  St.  George’s  work- 
house.” 


GENERAL  RULES  TO  BE  FOLLOWED  IN 
QUALITATIVE  ANALYSIS.* 


We  shall  speak  here  of  the  qualitative  analysis 
of  the  solid  inorganic  substances  only.  The 
course  to  be  adopted  for  that  of  gaseous  bodies 
w'ill  be  indicated  further  on. 

It  is  ahvays  difficult  for  a  beginner  to  deter¬ 
mine  upon  what  quantity  of  the  substance  to  be 
qualitatively  analyzed  he  should  operate.  It  is 
not  advisable,  even  when  the  substance  to  be 
analyzed  is  plentiful,  to  operate  upon  too  large 
a  quantity',  though  the  operation  is  thereby 
greatly  facilitated,  since  it  is  then  possible  to 
take  different  portions  of  that  substance  for  the 
purpose  of  determining  the  various  constituent 
principles,  which  cannot  be  done  when  only  a 
small  quantity  of  it  can  be  disposed  of.  At  all 
events,  the  analyst  must  never  experiment  upon 
the  whole  of  the  substance,  but  should  always  re¬ 
serve  part  of  it,  except  in  case  of  absolute  neces¬ 
sity.  This  precaution  should  never  be  neglected, 
even  when  the  quantity  of  the  substance  to  be 
examined  is  very  small.  The  most  convenient 
quantity  for  a  beginner  to  operate  upon  is  two 
or  three  grammes  (from  30  to  50  grains),  when 
there  is  plenty  of  the  substance. 

Whether  the  substance  to  be  examined  is  in 
abundant  or  in  small  quantity'  it  is  always  ad¬ 
visable  to  take  a  very  small  portion  of  it  for  the 
purpose  of  ascertaining  whether  it  is  composed 
of  inorganic  substances  only,  or  whether,  on  the 
contrary,  it  does  not  contain  some  organic  mat¬ 
ter.  This  may  be  ascertained  in  various  ways, 
but  the  best  for  the  beginner  is  the  following : — 
If  the  substance  be  in  powder,  take  a  small  por¬ 
tion  of  it  with  the  point  of  a  knife,  or  if  in  com¬ 
pact  masses  break  off  a  few  grains  of  it,  and  in¬ 
troduce  these  portions  in  a  white  glass  tube, 
closed  at  one  end,  of  about  two  inches  in  length, 
and  three  or  four  eighths  of  an  inch  in  diameter. 
The  closed  end  of  this  tube  may  be  slightly 
blown,  but  very  slightly,  as  the  glass  must  not 
be  too  thin  at  that  point.  The  closed  end  con¬ 
taining  the  substance  to  be  tested  is  then  heated 
in  the  flame  of  a  small  spirit-lamp,  during  which 
operation  the  tube  must  be  held  up  at  a  mode¬ 
rate  angle,  but  not  in  a  perpendicular  nor  a 
horizontal  position.  Most  organic  substances 
become  black  by  exposure  to  heat  when  the  air 
is  not  freely  admitted,  and  at  the  same  time,  and 
in  most  cases,  though  not  always,  the  ordinary 
products  of  the  distillation  of  organic  substances 
are  formed,  namely,  empyreumatic  oil  and 
water.  There  are,  however,  cases  which  do 
not  exhibit  these  phenomena,  although  or¬ 
ganic  matter  is  present ;  but  the  number 
of  such  cases  is  very  limited,  and,  when  the 
organic  substance  is  of  a  volatile  nature,  it  may 
be  completely  evaporated  without  turning  black 

*  From  Normaudy’s  Translation  of  Rose’s  Chemistry. 
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by  charring,  and  this  may  happen  even  though  the 
organic  matter  be  mixed  or  combined  with 
fixed  inorganic  substances.  Yet  the  presence 
of  a  fixed  inorganic  matter  often  determines  the 
carbonization  of  the  volatile  organic  element. 
Such  is  the  case,  for  example,  with  the  organic 
acids,  which  in  the  free  state,  and  when  they 
contain  water,  may  be  completely  volatilized 
without  decomposition,  but  which,  when  com¬ 
bined  with  fixed  inorganic  bases,  are  decomposed, 
and  charred  by  exposure  to  heat. 

When  the  substance  contains  an  organic  body, 
the  operator  may  at  the  same  time  ascertain 
whether  it  contains  nitrogen.  This  may  be  done 
by  holding  a  strip  of  reddened  litmus  paper, 
previously  moistened,  at  the  orifice  of  the  glass 
tube,  and  at  a  sufficient  distance  of  the  heated 
point,  in  order  to  prevent  its  being  destroyed 
by  the  heat.  If  the  organic  substance  contains 
any  nitrogen,  however  little,  it  will  yield  am¬ 
monia,  which  will  turn  the  strip  of  reddened 
paper  blue.  If  the  proportion  of  nitrogen  be 
considerable,  a  white  cloud  is  produced  by  hold¬ 
ing  a  glass  rod  moistened  with  muriatic  acid  at 
the  orifice  of  the  tube. 


I 


When  the  substance  contains  no  organic 
matter,  the  above  experiment  may  also  indicate 
whether  it  contains  any  water,  or  other  volatile 
matter.  If  water  be  present,  it  condenses  into 
drops  on  the  cold  sides  of  the  heated  tube.  If  a 
narrow  strip  of  litmus  paper  be  now  introduced 
in  the  tube,  so  as  to  make  it  touch  the  condensed 
water,  the  operator  may  see  whether  it  has  an 
alkaline  or  an  acid  reaction.  An  alkaline  reac¬ 
tion  of  the  water  indicates  in  some  cases  the 
presence  of  ammonia,  but  it  may  be  due  also  to 
the  substance  under  examination,  which  may  be 
susceptible  of  an  alkaline  reaction,  and  which 
may  have  been  mechanically  thrown  up  in  the 
upper  part  of  the  tube. 

The  application  of  heat  alone  may  thus  vola¬ 
tilize  not  only  the  water,  but  also  the  ammoniacal 
salts  contained  in  the  substance  in  question. 
Amongst  the  ammoniacal  salts  a  few  only  are 
not  thus  decomposed,  but  in  that  case  a  white 
sublimate  is  produced,  which  deposits  in  the 
colder  parts  of  the  glass  tube ;  in  most  cases, 
however,  a  temperature  much  higher  than  that 
at  which  the  water  volatilizes  is  required  to  pro¬ 
duce  this  white  precipitate.  The  presence  of 
ammonia  in  the  sublimate  is  very  easily  detected. 

Heat  volatilizes  also  the  salts  which  contain 
mercury,  amongst  which  perchloride  and  sub¬ 
chloride  of  mercury  are  the  only  ones  which  are 
not  thus  decomposed.  In  most  cases  the  mer¬ 
cury  of  such  salts  is  reduced,  and  is  deposited 
in  the  metallic  state  in  the  colder  portions  of  the 


tube. 

Various  other  substances  are  volatilized  by 
heat,  either  in  the  gaseous,  or  in  the  liquid,  or 
solid  state ;  such  is  the  case  with  the  volatile 
acids,  sulphur,  some  metallic  sulphurets,  sele- 
i  nium,  and  some  metallic  seleniurets ;  certain 
■  volatile  oxides ;  and  lastly,  mercury,  and  some 
other  volatile  metals. 

The  analyst  who  can  manage  the  blowpipe 
may  perforin  these  experiments  upon  much 
smaller  quantities.  Small  glass  tubes  are  used 
for  the  purpose,  of  a  very  small  diameter,  closed 
at  one  end,  and  in  which  the  substance  may  be 
'  heated  by  the  flame  of  alcohol  urged  by  the 
blowpipe.  A  temperature  may  thus  be  obtained 
much  more  intense  than  even  by  heating  larger 
quantities  in  large  tubes  in  the  flame  of  a  spirit- 
lamp  with  circular  wick.  The  presence  of  or¬ 
ganic  substances  may  be  detected  by  the  same 
reactions  as  have  been  indicated  just  above  ;  but 
that  of  volatile  substances  is  at  the  same  time 
mueh  more  readily  discovered,  especially  those 
!  which  require  a  high  temperature  for  their  vola¬ 
tilization. 

When  the  object  of  the  analysis  is  merely  to 
know  whether  the  substance  under  examination 
is  of  an  organic  nature,  or  whether  it  contains 
any  organic  matter,  the  following  summary  pro¬ 
cess  is  frequently  resorted  to,  which  consists  in 
heating  it  before  the  blowpipe  upon  a  charcoal 
support,  or  even  upon  a  platinum  foil  in  the 
flame  of  the  spirit-lamp.  In  most  cases  the 


method  answers  perfectly  well,  but,  except  the 
operator  be  well  used  to  it,  it  is  less  commodious 
for  the  purpose  of  detecting  small  quantities  of 
organic  matter. 

When,  however,  the  object  in  view  is  to  ascer¬ 
tain  whether  an  organic  substance  contains  any 
flxed  inorganic  constituents,  the  easiest  and  most 
convenient  way  is  to  heat  a  small  quantity  of  it 
upon  platinum  foil  by  means  of  the  spirit-lamp, 
or  of  the  blowpipe,  until  it  is  entirely  car¬ 
bonized,  and  then  to  burn  the  carbon  com¬ 
pletely  off  by  means  of  the  intense  heat  of  the 
flame  of  the  blowpipe  playing  upon  that  por¬ 
tion  of  the  foil  on  which  the  carbonized  mass 
rests.  One  may  thus  easily  discover  very  small 
portions  of  inorganic  matter  in  very  large  quan¬ 
tities  of  organic  substances,  the  inorganic  matters 
remaining  in  the  state  of  ashes.  Yet  the  incine¬ 
ration  of  the  carbonized  mass  often  requires  care, 
because  a  great  number  of  inorganic  bodies, 
which  are  generally  looked  upon  as  flxed  bodies, 
may  be  volatilized  by  a  strong  heat  in  contact 
with  the  air  ;  such  are,  for  example,  chloride  of 
potassium,  of  sodium,  of  lead,  and  a  few  other 
chlorides.  If  the  substance  in  question  contain 
easily  reducible  metallic  oxides,  it  often  happens 
that  the  platinum  foil  is  strongly  attacked  by  the 
reduced  metal.  In  such  cases  small  plates  of 
mica  may  be  used.  Certain  organic  substances, 
especially  those  containing  nitrogen,  readily  fuse 
under  the  first  impression  of  heat,  and  yield  a 
charcoal  which  it  is  difficult  to  incinerate,  but 
which,  however,  may  ultimately  be  ignited  upon 
a  foil  of  platinum  by  means  of  the  blowpipe. 

Inorganic  substances  are  often  materially 
altered  by  exposure  to  heat,  and  it  may  even 
happen  that  they  will  turn  black  or  blackish  be¬ 
cause  they  accidentally  contain  organic  sub¬ 
stances,  or  through  other  reasons.  But  when, 
as  a  counter-proof,  a  small  quantity  of  the  or¬ 
ganic  substance  is  heated  in  the  same  way,  the 
phenomena  are  so  manifestly  different  in  most 
cases,  that  it  is  very  rare  that  the  presence  or 
absence  of  organic  matter  as  an  essential  con¬ 
stituent  of  the  substance  in  question  can  remain 
a  matter  of  doubt.  Should,  however,  such  a 
circumstance  present  itself,  the  operator  should 
fuse  a  little  nitrate  of  potash  in  a  porcelain 
crucible,  and  a  small  portion  of  the  substance 
under  trial  is  to  be  projected  into  the  fused  salt. 
All  the  organic  substances,  almost  without  ex¬ 
ception,  deflagrate  when  thrown  into  fused  nitre, 
but  not  exclusively  so,  the  same  effect  being  pro¬ 
duced  by  the  combustible  inorganic  substances, 
for  example,  sulphur,  the  metallic  sulphurets,  a 
few  metals,  and  certain  metalloids  in  a  state  of 
extreme  division.  Yet  the  property  of  turning 
black  by  heat  and  of  deflagrating  when  thrown 
in  fused  nitre  is  not  met  with  simultaneously  in 
any  but  an  organic  substance. 

The  means  of  determining  the  nature  of  the 
organic  substance,  after  its  existence  has  been 
demonstrated  as  above,  does  not  form  part  of  the 
plan  of  this  work.  Nor  is  the  analytical  che¬ 
mistry  of  organic  substances  sufficiently  advanced 
to  enable  me  to  do  it  in  this  manual ;  but  when  the 
combination  under  examination  contains  inor¬ 
ganic  and  organic  substances  they  may  be  de¬ 
termined,  especially  if  the  former  be  of  a  fixed 
nature. 

The  presence  of  organic  substances,  especially 
of  those  Avhich  in  the  pure  state  cannot  be  vola¬ 
tilized  by  heat  without  undergoing  decomposition, 
modifies  in  various  ways  the  behaviour  of  a  great 
number  of  reagents  towards  inorganic  sub¬ 
stances.  I  have  shown  in  the  first  part  of  this 
volume,  in  reference  to  the  inorganic  oxides, 
what  are  the  changes  which  the  presence  of 
organic  bodies  produces  in  the  jDhenomena  re¬ 
sulting  from  their  contact  with  the  reagents, 
and,  if  I  beg  to  call  the  reader’s  attention 
again  to  this  fact,  it  is  because  the  presence  of 
organic  substances  prevents  many  oxides  from 
being  precipitated  from  the  solutions  by  alkalis 
by  which  they  would  otherwise  be  completely 
precipitated.  Even  when,  which  is  very  often 
the  case  with  a  great  number  of  oxides,  the  pre¬ 
sence  of  an  organic  substance  does  not  prevent 
their  detection  and  precipitation,  it  is,  never¬ 


theless,  very  inconvenient  in  many  other  re¬ 
spects  in  qualitative  analysis.  Many  organic 
substances,  for  example,  sugar,  gum,  and  the 
like,  render  the  filtering  of  liquids  and  the 
separation  of  the  precipitates  produced  by  the 
reagents  an  extremely  tedious  and  difficult  ope¬ 
ration.  Very  often  also  their  presence  renders 
it  impossible  to  collect  on  a  filter  the  metallic 
sulphurets  which  sulphuretted  hydrogen  and 
hydrosulphuret  of  ammonia  may  have  produced 
in  solutions  of  metallic  oxides.  Frequently 
these  substances  remain  for  a  very  long  time  in 
suspension  without  subsiding.  The  same  is  the 
case  with  the  precipitates  of  sulphate  of  baryta, 
sulphate  of  lead,  &c.  The  presence  of  some  non¬ 
volatile  organic  acids,  for  example,  tartaric 
acid,  may  render  it  difficult  to  collect  on  a  filter 
recently-precipitated  metallic  sulphurets,  though 
much  less  than  is  the  case  with  sugar,  gum,  and 
other  organic  substances. 

The  best  thing  to  be  done  in  most  cases,  for 
the  purpose  of  finding  the  constituent  principles 
of  an  inorganic  body  mixed  or  combined  with 
organic  substances,  is  to  destroy  the  latter.  The 
easiest  way  of  effecting  this,  in  most  cases,  is  by 
ignition  ;  and  the  best  way  of  doing  it  consists  in 
heating  a  small  quantity  of  the  substance  in  a 
small  platinum  crucible,  by  means  of  the  flame 
of  a  spirit-lamp  with  circular  wick.  The  cru¬ 
cible  should  be  placed  obliquely,  with  the  cover 
so  placed  as  to  close  only  about  three  fourths  of 
the  mouth  of  the  crucible.  The  access  of  the 
air  into  the  crucible  is  facilitated  by  putting  a 
thin  strip  of  sheet  iron  in  the  uncovered  part  of 
the  crucible,  and  stirring  the  red-hot  substance 
from  time  to  time  with  a  platinum  wire. 

If  the  substance  under  examination  contains 
metallic  oxides  reducible  by  charcoal,  the  com¬ 
bustion  of  the  organic  matter  should  not  take 
place  in  a  platinum  crucible,  because  it  would 
thereby  be  completely  spoiled.  The  operation 
should  then  take  place  in  a  porcelain  crucible, 
which  is  sometimes  more  difficult,  because  it  is 
impossible  to  heat  such  a  vessel  to  the  requisite 
temperature  by  means  of  a  spirit-lamp. 

When  the  experiment  takes  place  with  large 
quantities  a  hessian  crucible  may  often  be  em¬ 
ployed,  and  the  heat  applied  by  means  of  a  char¬ 
coal  fire.  When  the  substance  contains  oxides 
which  are  easily  reducibley»the  organic  substance 
may  frequently  be  oxidized  by  means  of  nitric 
acid  or  aqua  regia,  which,  however,  gives  rise  to 
the  production  of  other  substances,  the  presence 
of  which  is  quite  as  troublesome.  This  effect 
does  not  take  place  when  the  organic  substance 
is  oxidized  by  means  of  nitrate  of  potash,  which 
on  that  account  should  often  be  preferred  to 
nitric  acid  or  aqua  regia  ;  it  is  only  necessary  to 
act  with  circumspection,  and  not  to  deflagrate 
too  large  portions  of  nitre  at  a  time.  It  is  best, 
therefore,  to  mix  the  substance  to  be  oxidized 
with  pulverized  nitre,  to  fuse  only  small  quan¬ 
tities  of  the  mixture  at  a  time  in  a  porcelain 
crucible  upon  the  flame  of  the  spirit-lamp,  and 
to  add  a  fresh  quantity  only  after  the  complete 
oxidization  of  the  preceding  one.  Of  course,  in 
the  subsequent  examination  of  the  substance 
which  has  been  submitted  to  this  treatment, 
regard  must  be  had  to  the  potash,  carbonic  acid, 
and  a  greater  or  less  quantity  of  nitric  and 
nitrous  acids,  which  have  thus  been  introduced. 


MISCELLANEA. 


G^eeal  Remaeks  on  Opium. — It  is  procured 
by  planting  the  young  poppies  in  rows  about  six 
inches  asunder ;  and  at  first  watering  them 
abundantly.  When  six  or  eight  inches  high, 
they  are  richly  manured,  and  again  watered 
abundantly  as  they  are  about  to  flower.  When 
the  capsules  or  seed-vessels  are  about  half  grown, 
the  collection  of  the  opium  commences,  by  making 
in  each,  at  sunset,  two  or  three  longitudinal  in¬ 
cisions,  taking  care  not  to  penetrate  through  to 
the  cavity  where  the  seed  is  lodged.  Through 
these  incisions  the  juice  flows,  and  as  it  concretes 
it  is  removed,  and  put  into  earthen  pots,  being 
afterwards  dried  in  the  sun.  It  is  then  formed 


96 


THE  CHEMICAL  TIMES 


into  balls  or  cakes,  and  wrapped  up  in  poppy  or 
tobacco  leaves,  and  again  further  dried.  Turkey 
opium,  which  is  the  best,  is  imported  in  flat  cakes 
of  a  solid  form,  with  fragments  of  leaves,  and  the 
reddish  seeds  of  some  sort  of  dock  adhering  to  it. 
Its  solution  is  not  disturbed  by  that  of  the  acetate 
of  baryta,  or  of  oxalic  acid,  and  consequently  it 
contains  no  sulphate  of  lime.  The  inferior  sorts 
have  none  of  the  reddish  seeds  adhering  to  them. 
East  Indian  opium  is  in  rounded  masses  of  a 
darker  colour,  and  more  smooth  and  soft  texture, 
with  a  burnt  smell,  and  a  less  bitter  but  more 
nauseous  taste.  It  is  Avholly  soluble  in  water, 
and,  therefore,  contains  no  gluten.  It  gives  a 
precipitate  with  oxalic  acid,  and  with  acetate  of 
baryta,  and,  therefore,  contains  srdphate  of  lime. 
It  contains  one  third  less  morphia  than  Turkey 
opium,  and  is,  therefore,  so  much  weaker. 
English  opium  has  lately  been  partially  culti¬ 
vated  ;  and  externally^  it  is  like  the  East  Indian, 
but  lighter  in  colour,  though  in  quality  it  is  said 
to  equal  the  Turkish.  This,  however,  would 
seem  to  depend  very  much  on  the  seasons.  For 
an  account  of  its  culture  see  “  Edinb.  Phil. 
Journ.,”  ii.,  262;  and  “Braude’s  Journ.,’’ ix., 
69.  There  is  little  chance  of  succeeding  of 
making  its  cultivation  very  extensive  or  lucrative 
in  England.  Genuine  opium  smells  heavy  and 
narcotic,  has  a  very  disagreeable  bitter  taste,  with 
a  warmish  and  subacrid  after-taste.  It  is  of  a 
deep  rich  fawn  or  brown  colour,  of  a  tough  and 
plastic  consistency,  and  of  a  smooth  uniform  tex¬ 
ture,  marking  paper  with  an  interrupted  streak. 
It  has  a  speciflc  gravity  of  1.336,  which  is  one  of 
the  best  tests  of  its  purity,  as  few  vegetable  pro¬ 
ducts  are  so  heavy,  if  we  except  gum  arable  and 
opoponax.  Bad  opium  wants  the  peculiar  narcotic 
odour  or  smell  of  empyreuma :  is  friable  or  soft, 
full  of  dark  brown  or  black  patches,  or  is  all  of  a 
deep  black,  marks  with  a  continuous  brown  streak, 
tinges  water  yellow,  easily  melts  when  exposed 
to  heat,  and  tastes  sweetish.  Adulterated  so 
very  extensively,  that  little  opium,  altogether 
genuine,  is  to  be  found,  as  the  high  price  is  an 
irresistible  temptation  to  fraud.  Pieces  of  lead 
and  small  stones  are  often  found  imbedded  in  the 
best  opium  to  increase  the  weight ;  and  all  sorts 
of  extracts  and  substances,  the  least  likely  to  be 
detected,  are  mixed  with  it,  from  the  extract  of 
poppies,  or  of  liquoricef  to  the  dung  of  sheep  and 
oxen.  Extracts  of  belladonna,  hemlock,  and 
other  narcotics,  are  sometimes  added,  but  more 
commonly  aloes,  gum  arabic,  or  tragacanth  ;  or 
extract  of  celandine  and  lettuce.  Chemically, 
opium  contains  six  alkalis,  namely,  codeia, 
morphia,  narceine,  narcotina,  paramorphia,  and 
pseudomorphia  ;  the  second  in  combination  with 
meconic  acid,  in  the  form  of  rneconate  of  mor¬ 
phia,  and  meconin,  which  is  neutral.  Besides 
these,  it  contains  a  sort  of  gum,  gluten,  bassorin, 
volatile  oil,  potash,  along  with  a  little  sulphate  of 
lime,  caoutchouc,  and  always  more  or  less 
impurity ;  frequently  as  much  as  one  fourth, 
or  one  third.  Soluble  in  water,  ether,  and 
alcohol ;  but  much  more  so  in  vinegar,  lemon- 
juice,  or  any  of  the  vegetable  acids  in  solu¬ 
tion  ;  on  which  latter  principle  it  is  that 
the  black  drop,  the  liquor  opii  sedativus  of 
Battley,  Rousseau’s  drops,  &c.,  are  prepared. 
Medicinally,  opium  ranks  high  as  a  narcotic,  se¬ 
dative,  and  anodyne  ;  but  it  usually  acts  first  as 
a  stimulant,  and  the  sedative  and  narcotic  effects 
are  apparently  the  consequent  collapse  of  the 
system,  as  the  sequela  of  excitement.  Some 
maintain  that  it  acts  directly  as  a  sedative,  with¬ 
out  the  intervention  of  excitement.  It  decreases 
the  secretion  of  most  of  the  glands,  such  as  the 
kidneys,  the  parotids,  the  liver,  and  it  produces 
constipation  of  the  bowels,  and  sometimes  di¬ 
minishes,  though  at  other  times  it  increases,  the 
cutaneous  perspiration.  When  it  excites,  the  first 
feelings  are  heat  of  the  body,  thirst,  absence  of 
mind,  and  sometimes  headache  and  vertigo  ; 
afterwards  exhilaration  of  mind,  removal  of  pain, 
ending  in  drowsiness  and  sleep,  which  is  usually 
disturbed  with  painful  dreams.  On  awaking, 
nausea,  languor,  and  feverishness,  often  succeed. 
It  is  also  a  powerful  antispasmodic  and  astrin¬ 
gent.  In  the  East  and  on  the  Continent  it  is  re¬ 


puted  to  be  one  of  the  best  aphrodisiacs.  When 
frequently  taken  the  effects  diminish,  and  the 
dose,  in  such  cases,  must  be  increased  to  produce 
the  desired  effect.  It  is  likewise  a  powerful 
corrigent  of  other  medicines.  Opium  is  contra¬ 
indicated  where  there  is  much  inflammation,  or 
a  tendency  to  it,  as  in  hard,  dry  cough  ;  and  in 
the  diathesis  called  bilious  it  seldom  agrees, 
probably  because  there  is  a  tendency  to  hepatitis. 
There  are  many  individuals,  also,  who  cannot 
bear  opium,  from  some  peculiarity  of  constitu¬ 
tion.  In  diminished  glandular  secretion,  also, 
such  as  in  obstructions  of  the  liver,  or  kidneys, 
costiveness,  and  thirst,  opium  is  seldom 
eligible.  Young  children  ought  not  to  take 
it,  unless  in  great  emergencies.  Opium  is 
prescribed  in  small  doses  as  an  excitant 
in  typhus,  and  atonic  and  gangrenous  states 
of  the  system ;  and  to  diminish  secretion 
in  diabetes,  diarrhoea,  menorrhagia,  sanious 
ulcers,  &c. ;  and  at  the  period  of  weaning,  to 
stop  the  milk  in  the  breasts.  In  larger  doses  to 
allay  pain  and  nervous  irritability,  whenever  it 
can  be  done  without  the  danger  of  producing  or 
increasing  inflammation,  as  in  chronic  rheu¬ 
matism,  nervous  pains,  gout,  gravel,  stone,  car¬ 
cinoma,  malignant  fungus,  aneurism,  fever,  inter- 
mittents,  &c. ;  attending  to  the  cautions  above, 
and  particularly  to  the  state  of  the  bowels.  In 
coughs  it  is  invaluable,  when  judiciously 
managed,  and  in  all  spasmodic  disorders,  such 
as  chorea,  hysteria,  tetanus,  &c. ;  it  is  the  most 
powerful  drug  known.  It  is  for  this  reason  that 
it  is  so  useful  in  asthma,  cholera,  hiccough, 
vomiting,  hooping-cough,  pyrosis,  &c.,  which  are 
partly  spasmodic.  Dose,  ^  grain  to  grain, 
when  prescribed  as  a  stimulant ;  from  1  grain  to 
4  grains  when  given  as  an  anodyne ;  and  even 
this  dose  may  be  exceeded  in  cases  of  hemor¬ 
rhage,  and  when  it  is  employed  as  an  anti¬ 
spasmodic.  When  the  system  becomes  callous 
to  ordinary  doses,  it  ought  to  be  discontinued 
for  a  time,  till  the  sensibility  to  its  influence  is 
restored.  This  is  particularly  necessary  to  be 
attended  to  when  it  becomes  a  daily  necessary 
in  incurable  and  painful  disorders,  such  as 
carcinoma,  tic  douloureux,  stone,  &c.  Some 
opium-eaters  have  taken  doses  of  3  drachms. 
When  combined  with  other  medicines  the 
powers  of  opium  are  often  wonderfully  in¬ 
creased  or  rendered  more  useful,  so  much  so, 
indeed,  as  to  be  available  in  almost  every  disease 
in  some  of  its  stages.  Mercury,  for  example,  is 
prevented  by  opium  from  passing  off  by  the 
bowels  ;  and  when  opium  is  combined  with 
ipecacuan  or  antimonials  the  effects  are  directed 
almost  entirely  to  the  skin,  as  in  the  case  of 
Dover’s  powder,  one  of  the  best  sudorifics 
known.  Combined  with  vegetable  acids,  such 
as  the  citric  acid,  the  sedative  powers  of  opium 
are  greatly  increased,  and  its  more  disagreeable 
effects  greatly  obviated.  Overdoses  of  opium, 
when  not  going  the  length  of  serious  alarm,  may 
be  combated  at  first  by  bitters,  such  as  infusion 
of  camomile  or  wormwood,  in  moderate  doses ; 
or,  what  is  still  better,  strong  coffee  infused,  not 
boiled.  Vinegar  and  vegetable  acids  have  been 
recommended,  but  it  appears  that  these  are  im¬ 
proper  at  first,  though  useful  in  the  after  treat¬ 
ment.  When  sleep  or  drowsiness  is  protracted 
so  as  to  cause  alarm,  exciting  the  system  by  hot 
brandy  and  water  and  affusion  of  cold  water 
will  be  proper.  Externally,  opium  is  sometimes 
said  to  be  advantageously  applied  in  form  of 
ointment  or  liniment ;  as  over  the  stomach  to 
allay  vomiting  or  spasm  ;  along  the  spine  in 
convulsions,  &c. ;  but  it  is  not  to  be  trusted 
to  alone.  In  form  of  enema  or  supposi¬ 
tory  it  is  often  powerful  in  dysentery  and 
diarrhoea ;  in  form  of  a  watery  injection  in 
spasmodic  stricture,  gonorrhoea,  leucorrhcea,  &c. 
Applied  to  a  hollow  tooth,  it  sometimes  eases 
toothache.  It  may  also  sometimes  give  relief 
to  painful  sores,  such  as  open  cancer,  malignant 
fungus,  irritable  stumps  after  amputation,  &c. 
In  large  doses  opium  produces  giddiness,  drow¬ 
siness,  stupor,  and  afterwards  delirium,  paleness 
of  the  countenance,  cold  sweats,  deep  breathing, 
convulsions,  apoplexy,  and  death. 


Treatment  for  Poisoning  by  Opium.— Eva¬ 
cuate  the  stomach  as  soon  as  possible,  by  means 
of  the  stomach-pump,  or  an  emetic  of  sulphate 
of  copper  or  zinc,  in  the  dose  of  10  grains  dis¬ 
solved  in  1  ounce  of  warm  water,  and  repeated, 
if  necessary,  in  twenty  minutes.  If  the  emetics 
will  not  operate,  affusion  of  cold  water  will 
sometimes  quicken  their  operation.  When  the 
stomach  has  been  evacuated,  if  the  drowsiness 
continue,  strong  coffee,  vinegar  and  water,  hot 
brandy  and  water,  ether,  bleeding  from  the 
jugular  vein,  and  the  cold  affusion,  or  the  warm 
bath,  will  be  proper,  followed  by  tonics  and 
purgatives. 

Liverpool  College  of  Chemistry. — We  are 
glad  to  see  that  the  medical  profession  in  the 
town  appreciate  fully  the  local  and  scientific  ad¬ 
vantages  of  having  a  college  of  chemistry,  pre¬ 
sided  over  by  a  competent  professor,  in  Liverpool. 
The  following  memorial  has  been  sent  from  this 
town  to  the  Royal  College  of  Surgeons  of  Eng¬ 
land.  This  memorial,  we  believe,  has  the  entire 
approbation  of  Sir  Benjamin  Brodie,  and  other 
eminent  surgeons  : — 

“  To  the  President  and  Council  of  the  Royal  College 

of  Surgeons  of  England. 

“  Gentlemen,  —  We,  the  undersigned,  medical 
practitioners,  beg  leave  most  respectfully  to  re¬ 
quest  that  your  honourable  board  will  be  pleased 
to  receive  the  certificates  of  attendance  from  the 
College  of  Chemistry  recently  established  here 
by  Dr.  Sheridan  Muspratt.  We  presume  it  will 
be  unnecessary  to  dilate  upon  the  very  great  ad¬ 
vantages  that  will  accrue  to  the  medical  pupils 
of  this  town  and  neighbourhood  from  having 
the  privilege  of  studying  chemistry  under  so 
accomplished  a  teacher  as  Dr.  Muspratt,  a 
gentleman  whose  claims  to  distinction,  as  one  of 
the  first  chemists  of  the  age,  have  been  attested, 
not  only  by  Baron  Liebig,  but  by  all  the  other 
eminent  chemists  of  Europe.  With  great  re¬ 
spect  we  are,  gentlemen,  your  most  obedient 
servants, 

“  David  Macrorie,  M.D. 

Richard  Formby,  M.D. 

Robert  Bickersteth,  F.R.C.S.E. 

Arnold  J.  Knight,  M.D. 

John  M.  Banner,  F.R.C.S.E. 

R.  Wakefield  Scott,  M.D. 

Henry  Stubbs,  F.R.C.S.E. 

Hugh  Neile,  M.R.C.S.E. 

John  Cameron,  M.D. 

J.  L.  Minshull,  M.R.C.S.E. 

John  Edwards,  M.D. 

Samuel  M‘Culloch,  M.R.C.S.E. 

Thomas  A.  Ashcroft,  M.D. 

W.  H.  Bainbrigge,  F.R.C.S.E. 

Henry  Anderton,  M  R.C.S.E. 

James  Turnbull,  M.D. 

Ellis  Jones,  M.R.C.S.E. 

Joseph  Churton,  M.R.C.S.E, 

P.  Macintyre,  M.D. 

George  M.  Davis,  M.R.C.S.E. 

James  Petrie,  M.D. 

Thomas  O’Dwyer,  M.D. 

Francis  Archer,  M.R.C.S.E. 

James  Collins,  M.D. 

John  Atcherley,  M.R.C.S.E. 

Alfred  Higginson,  M.R.C.S.E.” 

— Liverpool  Paper, 

The  Supply  of  Water  to  the  Metropolis. — 
On  Wednesday  night  a  public  meeting  was  held 
at  the  Western  Literary  and  Scientific  Insti¬ 
tution,  Leicester-square,  “  to  take  into  con¬ 
sideration  the  necessity  of  obtaining  a  cheaper, 
purer,  and  more  abundant  supply  of  water  for 
the  metropolis.”  Mr.  A.  W.  Hoggins  was 
called  to  the  chair.  He  said  that  every  one 
must  be  aware  that  an  abundant  supply  of  pure 
water  was  absolutely  essential  to  the  .comfort 
and  health  of  the  population  ;  but  that  that  was 
not  attainable  under  the  present  defective  system 
had  been  abundantly  proved.  It  was  stated  in  a 
very  able  pamphlet  on  the  subject  that  under 
the  surface  of  London  there  was  water  to  be  had 
in  sufficient  quantity  to  supply  20,000,000  of 
persons  at  a  much  cheaper  price  than  the  rates 
imposed  by  the  existing  water  companies. 
Taking  the  whole  of  the  metropolis,  the  average 
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charge  was  £1  10s.  l^d.  per  house,  but  it  was 
proved  that  a  nrore  abundant  supply  of  purer 
water  could  be  had  at  one  sixth  of  the  present 
charge.  The  agitation  of  the  question,  he  had 
no  doubt,  would  lead  eventually  to  practical  and 
substantial  advantage.  Intimately  connected  as 
this  matter  was  with  the  great  question  of 
sanitary  reform,  he  felt  assured  that  the  Govern¬ 
ment  and  the  Legislature  must  speedily  inter¬ 
fere,  an  abxmdant  and  continuous  supply  of  pure 
water  at  a  cheap  rate  being  indispensable  to 
pubKc  health.  The  following  resolutions  were 
moved  and  carried  : — “  That  the  supply  of  water 
to  the  metropolis  is  bad  in  quality,  excessively 
dear,  and  very  scarce,  especially  in  the  dwellings 
of  the  poor.  That  the  present  intermittent  and 
low-pressure  method  is  productive  of  much 
social  degradation,  and  prevents  the  labouring 
classes  from  maintaining  a  ^noper  degree  of 
cleanliness,  and  that  a  vast  amount  of  disease  is 
thus  produced.  That  the  want  of  an  aiPiple 
supply  of  water  for  the  purposes  of  flushing  the 
public  sewers  and  private  drains  is  greatly  felt ; 
and  that  it  is  the  opinion  of  this  meeting  that 
the  Legislature  should  take  immediate  steps  to 
remedy  these  evils.  That  water  should  be  un¬ 
limited  in  quantity,  and  be  given  for  the  mere 
cost  of  its  conveyance.  That  the  Government 
should  be  empowered  to  purchase  the  interests 
of  the  existing  companies,  in  order  to  embody 
the  works  in  one  great  institution  directly  re¬ 
sponsible  to  the  public  ;  and  that  it  is  the  opinion 
of  this  meeting  such  means  would  ensure  to  the 
public  a  pure  and  ample  supply,  with  an  imme¬ 
diate  reduction  of  the  rates,  and  would  ultimately 
altogether  abolish  them.”  Thanks  were  voted 
to  t&  chairman,  and  the  meeting  separated. 

Experiments  with  a  New  Shell  in  Wool¬ 
wich  Marshes.  —  Colonel  Dundas,  C.B.,  in¬ 
spector  of  artillery,  and  Lieutenant- Colonel 
Chalmers,  assistant  director-general  of  artillery, 
attended  in  the  marshes  at  two  o’clock  p.m.  on 
Wednesday  to  witness  experiments  with  a  new 
description  of  32-pounder  shell,  submitted  by 
Captain  Thistle,  of  the  American  army,  who  was 
also  present.  Captain  Thistle’s  shell  is  formed 
very  similar  in  shape  to  a  sugarloaf,  only  rather 
more  tapering  at  the  point,  into  which  a  nipple 
is  inserted,  and  grooves  are  made  along  the  cone 
nearly  its  entire  length,  in  a  slightly  curved 
form,  which  caused  the  shell  apparently,  when 
fired,  to  go  forward  in  a  straight  direction  like 
an  arrow,  instead  of  revolving  in  the  same  man¬ 
ner  as  the  common  circular  shells.  The  first 
round  fired  was  from  a  32-pounder  gun  charged 
with  41b.  of  powder  and  one  of  Captain  Thistle’s 
shells,  and  its  range,  when  it  struck  the  ground, 
was  about  550  yards.  The  second  round  was 
fired  from  an  8-inch  gun  with  a  charge  of  41b.  of 
powder  and  one  of  the  usual  8-incli  shells  of  the 
service,  weighing  about  561b.,  and  its  range, 
when  it  fell,  was  found  to  be  850  yards.  The 
third  round  was  fired  from  the  32-pounder  gun 
with  41b.  of  powder  and  one  of  Captain 
Thistle’s  shells,  and  its  range  was  ascertained 
to  be  950  yards.  The  fourth  round  was  fired  from 
the  8-inch  gun,  with  the  same  weight  of  charge, 
and  56-pounder  shell,  and  ranged  875  yards. 
The  fifth  round  was  from  the  32-  pounder  gun, 
with  the  same  weight  of  powder  as  the  first 
and  third  rounds,  and  one  of  Captain  Thistle’s 
shells,  and  its  range  was  about  550  yards.  The 
sixth  round  from  the  8- inch  gun,  with 
41b.  of  powder,  and  56-pounder  shell,  ranged 
875  yards.  Captain  Thistle  did  not  appear  at  all 
satisfied  with  the  firing  of  his  shells,  declaring 
that,  with  41b.  of  powder,  when  he  tried  them  in 
America  they  never  ranged  less  than  950  yards. 
The  captain,  previous  to  the  seventh  round  being 
fired,  ran  up  to  the  ammunition-boxes  and  took 
the  next  charge  with  which  the  32-pounder  was 
supplied  from  the  box  whence  the  8-inch  gun 
charges  were  supplied,  and  the  gallant  officers  of 
the  select  committee  allowed  the  captain  to  have 
his  own  Avay.  The  result  of  the  firing  of  the 
seventh  round  was  about  the  same  as  near  as 
possible  as  the  first  and  second  of  the  32-pounder 
shell  on  his  principle,  550  yards.  The  eighth 
round  from  the  8-inch,  with  the  changed  charge 


of  powder,  gave  the  same  result  as  the  other  three 
rounds  fired  from  it,  about  from  850  to  875  yards. 
The  experiments  with  the  shells  having  been 
completed  with  the  results  stated,  a  charge  of 
41b.  of  powder  was  put  into  the  32-pounder  gun 
with  a  32-pounder  solid  shot,  and  the  range  was 
found  to  be  1,000  yards  ;  a  second  round  was  fired 
with  a  similar  charge  and  solid  shot,  with  the 
same  result,  1,000  yards.  All  the  rounds  of  both 
guns  were  fired  at  an  elevation  of  3^  degrees, 
and  showed  that  the  service  of  the  guns  and  the 
shells  used  in  the  British  service  could  be  de¬ 
pended  upon  when  Captain  Thistle’s  shells  only 
in  one  instance  made  a  range  of  950  yards,  and 
the  three  others  only  550  yards>  with  the  same 
advantages  in  every  respect. 

Chocolate. — It  was  introduced  into  Europe 
from  Mexico,  where  it  had  been  long  used  by  the 
Spaniards  in  the  year  1520,  and  by  them  long 
kept  a  secret  from  the  rest  of  the  world.  Lin¬ 
naeus  was  so  fond  of  it,  that  he  gave  the  specific 
name,  theobroma,  food  of  the  gods,  to  the  cacao- 
tree  which  produced  it.  The  cacao-beans  lie  in  a 
fruit  somewhat  like  a  cucumber,  about  5  inches 
long  and  3^  thick,  which  contains  from  20  to  30 
beans,  arranged  in  5  regular  rows  with  partitions 
between,  and  which  are  surrounded  with  a  rose- 
coloured  spongy  substance,  like  that  of  water¬ 
melons.  There  are  fruits,  however,  so  large  as 
to  contain  from  40  to  50  beans.  Those  grown  in 
the  West  India  islands,  Berbice  and  Demerara, 
are  much  smaller,  and  have  only  from  6  to  15  ; 
their  development  being  less  perfect  than  in 
South  America.  After  the  maturation  of  the 
fruit,  when  their  green  colour  has  changed  to  a 
dark  yellow,  they  are  plucked,  opened,  their 
beans  cleared  of  the  marrowy  substance,  and 
spread  out  to  dry  in  the  air.  Like  almonds,  they 
are  covered  with  a  thin  skin  or  husk.  In  the 
West  Indies  they  are  immediately  packed  up  for 
the  market  when  they  are  dried ;  but  in  the 
Caraccas  they  are  subjected  to  a  species  of  slight 
fermentation,  by  putting  them  into  tubs  or  chests, 
covering  them  with  boards  or  stones,  and  turning 
them  over  every  morning,  to  equalize  the  opera¬ 
tion.  They  emit  a  good  deal  of  moisture,  lose 
the  natural  bitterness  and  acrimony  of  their 
taste  by  this  process,  as  well  as  some  of  their 
weight.  Instead  of  wooden  tubs,  pits  or  trenches 
dug  in  the  ground  are  sometimes  had  recourse  to 
for  curing  the  beans;  an  operation  called  earthing 
(terrer).  They  are  lastly  exposed  to  the  sun,  and 
dried.  The  latter  kind  are  reckoned  the  best ; 
being  larger,  rougher,  of  a  darker  brown  colour, 
and,  when  roasted,  throw  oflf  their  husk  readily, 
and  split  into  several  irregular  fragments  ;  they 
have  an  agreeable  mild  bitterish  taste,  without 
acrimony.  The  Guiana  and  West  India  sorts 
are  smaller,  flatter,  smoother- skinned,  lighter 
coloured,  more  sharp  and  bitter  to  the  taste. 
They  answer  best  for  the  extraction  of  the  butter 
of  cacao,  but  afford  a  less  aromatic  and  agreeable 
chocolate.  According  to  Lampadius,the  kernels 
of  the  West  India  cacao-beans  contain,  in  100 
parts,  besides  water,  53.1  of  fat  or  oil,  16.7  of  an 
albuminous  brown  matter,  which  contains  all  the 
aroma  of  the  bean,  10.91  of  starch,  7J  of  gum  or 
mucilage,  0.9  of  lignine,  and  2.01  of  a  reddish 
dye  stuff  somewhat  akin  to  the  pigment  of  cochi¬ 
neal.  The  hu.sks  form  12  per  cent,  of  the  weight 
of  the  beans  ;  they  contain  no  fat,  but  besides 
lignine,  or  woody  fibre,  which  constitutes  half 
their  weight,  they  yield  a  light  brown  muci¬ 
laginous  extract  by  boiling  in  water.  The  fatty 
matter  is  of  the  consistence  of  tallow,  white,  of  a 
mild  agreeable  taste,  called  butter  of  cacao,  and 
not  apt  to  turn  rancid  by  keeping.  It  melts 
only  at  122'’  Fahr.,  and  should,  therefore,  make 
tolerable  candles.  It  is  soluble  in  boiling  alco¬ 
hol,  but  precipitates  in  the  cold.  It  is  obtained 
by  exposing  the  beans  to  strong  pressure  in 
canvas  bags,  after  they  have  been  steamed  or 
soaked  in  boiling  water  for  some  time.  From  5 
to  6  ounces  of  butter  may  be  thus  obtained  from 
a  pound  of  cacao.  It  has  a  reddish  tinge  when 
first  expressed,  but  it  becomes  white  by  boiling 
with  water.  The  beans,  being  freed  from  all 
spoiled  and  mouldy  portions,  are  to  be  gently 
roasted  oyer  a  fire  in  an  iron  cylinder,  with  holes 


in  its  ends  for  allowing  the  vapours  to  escape  ; 
the  apparatus  being  similar  to  a  coffee -roaster. 
When  the  aroma  begins  to  be  well  developed, 
the  roasting  is  known  to  be  finished  ;  and  the 
beans  must  be  turned  out,  cooled,  and  freed  by 
fanning  and  sifting  from  their  husks.  The 
kernels  are  then  to  be  converted  into  a  paste, 
by  trituration  in  a  mortar  heated  to  130'’  F. 
The  chocolate  paste  has  usually  in  France  a  little 
vanilla  incorporated  with  it,  and  a  considerable 
quantity  of  sugar,  which  varies  from  one  third  of 
its  weight  to  equal  parts.  For  a  pound  and  a 
half  of  cacao,  one  pod  of  vanilla  is  sufficient. 
Chocolate  paste  improves  in  its  flavour  by  keep¬ 
ing,  and  should,  therefore,  be  made  in  large 
quantities  at  a  time.  But  the  roasted  beans 
soon  lose  their  aroma  if  exposed  to  the  air. 
Chocolate  is  flavoured  with  cinnamon  and  cloves, 
in  several  countries,  instead  of  the  more  expensive 
vanilla.  In  roasting  the  beans  the  heat  should 
be  at  first  very  slow,  to  give  time  to  the  humidity 
to  escape  ;  a  quick  fire  hardens  the  surface,  and 
injures  the  process.  In  putting  the  paste  into 
the  tin  plate,  or  other  moulds,  it  must  be  well 
shaken  down  to  ensure  its  filling  up  all  the  cavi¬ 
ties,  and  giving  the  sharp  and  polished  impres¬ 
sion  so  much  admired  by  connoisseurs.  Choco¬ 
late  is  sometimes  adulterated  with  starch,  in 
which  case  it  will  form  a  pasty  consistenced  mass 
when  treated  with  boiling  water.  The  harder 
the  slab  upon  which  the  beans  are  triturated  the 
better  ;  and  hence  porphyry  is  far  preferable  to 
marble.  The  grinding  rollers  of  the  mill  should 
be  made  of  iron,  and  kept  very  clean. 

Method  oe  Preparing  Yeast. — Without  a 
Ferment  :  —  (Fownes’s  Process.)  —  Common 
wheat- flour  is  to  be  mixed  with  water  into  a  thick 
paste,  and  kept,  slightly  covered,  in  a  moderately 
warm  place,  for  some  time.  About  the  third 
day  it  begins  to  emit  a  little  gas,  and  to  exhale 
a  disagreeable,  sour  odour,  like  stale  milk ;  after 
the  lapse  of  a  few  days,  that  is,  about  the  sixth 
or  seventh  day,  the  smell  changes,  much  gas  is 
evolved,  accompanied  by  a  distinct  and  agreeable 
vinous  odour,  and  it  is  then  in  a  state  to  excite 
the  vinous  fermentation.  A  quantity  of  wort 
is  next  to  be  prepared,  and  boiled  with  hops,  in 
the  same  manner  as  in  the  brewing  of  beer,  and, 
when  cooled  to  90*  or  100*,  the  decomposed 
dough,  thoroughly  mixed  with  tepid  water,  is  to 
be  added,  and  the  whole  is  to  be  kept  in  a  warm 
situation.  After  the  lapse  of  a  few  hours,  active 
fermentation  takes  place,  carbonic  acid  is  dis¬ 
engaged,  and  when  the  action  is  complete,  and 
the  liquor  clear,  a  large  quantity  of  yeast  of  ex¬ 
cellent  quality  is  found  at  the  bottom  of  the 
vessel.  In  one  experiment  the  following  mate¬ 
rials  were  used : — A  small  handful  of  ordinary 
wheat-flour  was  made  into  a  paste  with  cold 
water,  covered  with  paper,  and  left  seven  days 
on  the  mantel  shelf  of  a  room  where  a  fire  was 
kept  all  day,  being  occasionally  stirred ;  at  the 
end  of  that  period  three  quarts  of  malt  were 
mashed  in  two  gallons  of  water,  the  infusion 
boiled  with  the  proper  quantity  of  hops,  and, 
when  sufficiently  cooled,  the  ferment  added. 
The  result  was  a  quantity  of  beer,  not  very 
strong,  but  of  an  agreeable  flavour,  and  a  pint 
of  thick  yeast,  perfectly  good  for  making  bread. 
This  must  be  valuable  to  colonists  and  residents 
in  the  country.  Malt  is  easily  made,  and  hops 
may  be  omitted,  or  superseded  by  some  other 
bitter.  Honey  5  oz. ;  powdered  tartar  1  oz. ; 
malt  1  lb.  ;  water  at  112*  F.  3  pints,  or  q.s.  ; 
stir  well  together,  and  allow  the  whole  to  rest 
for  two  or  three  hours,  or  till  the  temperature 
sinks  to  about  65'’,  at  which  it  must  be  kept, 
covered  over,  when  yeast  will  be  eliminated. 
Boil  malt,  a  quarter  of  a  peck,  in  3  pints  of 
water  ;  pour  off  2  pints,  and  keep  it  in  a  warm 
place  for  thirty  hours  ;  add  4  pints  of  a  similar 
decoction,  stir  it  well  in,  again  ferment,  and  re¬ 
peat  this  addition  of  4  pints  until  a  sufficient 
quantity  of  yeast  is  obtained  :  10  pints  will 
yield  yeast  sufficient  for  a  brewing  of  40 
gallons ;  it  is  preferable  to  brewer’s  yeast, 
particularly  when  used  for  raising  dough. 
With  a  Ferment: — (Ure.) — Bean-flour  j  lb.; 
water  6  quarts ;  boil  for  half  an  hour,  pour  the  de- 
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coction  into  any  suitable  vessel,  add  -wheat-flour 
S^lbs. ;  stir  well  together,  and,  when  the  tem¬ 
perature  reaches  55^,  add  beer  yeast  2  quarts ; 
mix  well,  and  keep  the  mixture  in  a  situation 
where  it  will  not  be  chilled.  In  twenty-four 
hours  after  the  commencement  of  the  fermenta¬ 
tion  add  barley  or  bean  flour  7  lbs.,  make  a  uni¬ 
form  dough  by  thorough  kneading,  roll  it  out  as 
thin  as  a  dollar,  and  cut  it  with  a  wine-glass  into 
small  cakes,  which  must  be  placed  on  sieves  or 
laths,  and  dried  in  the  sun,  and  then  preserved 
in  a  dry  situation.  For  use,  one  of  these  discs  is 
to  be  broken  into  pieces,  laid  in  warm  water, 
and  set  in  a  warm  place  during  twelve  hours, 
when  the  soft  mass  will  serve  the  purpose  of 
beer  yeast.  Mix  two  quarts  of  water  with  wheat- 
'flour,  to  the  consistence  of  thick  gruel,  boil  it 
gently  for  half  an  hour,  and,  when  almost  cold, 
stir  into  it  ^  lb.  of  sugar,  and  four  spoonfuls  of 
good  yeast.  Put  the  whole  in  a  large  jug  or 
earthen  vessel,  with  a  narrow  top,  and  place  it 
before  the  fire,  so  that  it  may,  by  a  moderate 
heat,  ferment.  The  fermentation  will  throw  up 
a  thin  liquor,  which  pour  off  and  throw  away  ; 
keep  the  remainder  for  use  (in  a  cool  place)  in  a 
bottle,  or  jug  tied  over.  The  same  quantity  of 
this,  as  of  common  yeast,  -will  suffice  to  bake  or 
brew  with.  Four  spoonfuls  of  this  yeast  will 
make  a  fresh  quantity  as  before,  and  the  stock 
may  be  always  kept  up  by  fermenting  the  new 
with  the  remainder  of  the  former  quantity.  Or¬ 
dinary  beer  yeast  may  be  kept  fresh  and  fit  for 
use  for  several  months  by  placing  it  in  a  close 
canvas  bag,  and  gently  squeezing  out  the  mois¬ 
ture  in  a  screw-press  till  the  remaining  matter 
becomes  as  stiff  as  clay,  in  which  state  it  must 
be  preserved  in  close  vessels.  This  method  is 
generally  adopted  by  the  brewers  in  Flanders. — 
Another  method  is  to  well  -w'hisk  the  yeast  till  it 
forms  a  uniform  liquid  mass,  and  then  to  lay  it 
with  a  soft  paint-brush  evenly  and  thinly  on 
dishes,  or  any  convenient  surface,  on  which  it 
can  be  exposed  to  the  sun  or  air ;  and  the  opera¬ 
tion  must  be  repeated  as  soon  as  the  first  coat  is 
sufficiently  solid,  and  so  on,  till  the  layers  ac¬ 
quire  a  proper  thickness,  when  it  must  be  de¬ 
tached  and  preserved  as  before.  If  rendered 
quite  dry,  its  power  of  exciting  fermention  will 
be  destroyed. 

Epidemical  Disease  amongst  Cattle. — The 
Sherborne  Journal  states  that,  notwithstanding 
the  very  serious  and  fatal  disease  which  has 
during  the  last  three  years  prevailed  among 
cattle,  an  epidemic  of  an  entirely  different  cha¬ 
racter  has  lately  broken  out  among  horned  stock 
which  prevails  at  the  present  time  to  a  serious 
extent.  The  first  disease,  which  made  such 
frightful  destruction  among  cows,  &c.,  was  ex¬ 
clusively  confined  to  an  attack  of  the  lungs,  and, 
despite  the  efforts  of  veterinary  practitioners,  the 
disease,  in  the  ratio  of  ninety -five  per  cent., 
proved  fatal.  The  complaint  had  scarcely  di¬ 
minished  in  its  destructive  results  before  the 
present  epidemic  made  its  appearance  in  the 
sheds  of  the  cowkeepers  of  the  metropolis.  The 
disease,  although  not  attended  with  such  fatal 
results,  still,  from  its  singular  character  and 
nature,  completely  baffles  the  skill  of  the  cow- 
leech  or  professional  man,  and  very  mature  deli¬ 
beration  was  required  before  the  proper  and 
necessary  mode  of  treatment  was  arrived  at. 
The  prevailing  epidemic  consists  of  a  species  of 
ulcers,  which  form  in  the  mouth  and  on  the 
tongue  of  the  beast,  the  feet  being  similarly 
affected.  The  blisters  thus  formed,  the  animal  is 
rendered  quite  unable  to  take  its  food,  although 
the  appetite  and  inclination  are  apparently  good; 
the  tongue  becomes  entirely  stripped  of  the  upper 
surface,  the  skin  peeling  off  in  large  flakes,  and 
this  progress  of  the  disease  continues  seven  or 
eight  days,  and,  from  the  tenderness  of  the 
tongue  and  inability  of  the  animal  to  feed,  it 
becomes  greatly  reduced  in  condition,  and  the 
produce  of  milk  is  comparatively  nothing.  The 
feet  remain  tender,  and  in  many  instances  the 
hoof  separates  from  the  foot.  That  the  disease 
is  contagious  is  an  indisputable  and  unques¬ 
tionable  fact.  The  malady  is  considered  a  foreign 
introduction. 


Otto  of  Hoses,  or  Attar  of  Roses,  is  prepared 
in  the  East  from  the  petals  of  the  damask  and 
other  roses,  by  distillation,  exposing  the  product 
to  the  cool  night  air,  and  skimming  off  the  fine 
oil  that  floats  on  the  surface.  It  is  brought  to 
England  chiefly  as  presents  to  persons  of  rank, 
in  small  square  or  round  gilt  bottles,  each  con¬ 
taining  about  one  ounce.  The  perfume  is  so 
fine  that  the  hundredth  part  of  a  drop  on  the 
point  of  a  needle  will  perfume  a  pair  of  gloves 
while  they  last.  By  liquefying  by  means  of  heat, 
and  dropping  the  otto  on  loaf  sugar  and  grind¬ 
ing  it,  the  perfume  may  be  very  extensively  dif¬ 
fused.  Adulterated  with  oil  of  sandal-wood, 
spermaceti  being  added  to  imitate  the  crystalline 
appearance  of  the  genuine.  The  genuine  is  of  a 
pale  gold  colour,  and  of  the  consistency  of  Venice 
turpentine.  Imitated  in  England  by  skimming 
the  oil  that  is  formed  in  the  distillation  of  rose¬ 
water.  This  mixes  well  with  oil  of  rhodium  ; 
but,  as  it  is  usually  mixed  with  water,  it  seldom 
keeps  long,  and  soon  becomes  rancid. 


TO  CORRESPONDENTS. 


“  Mr.  Healey  sends  us  the  following  note  ; — “  Sir, — In  re¬ 
ference  to  a  paragraph  inserted  in  your  journal  last  week, 
permit  me  to  say  that  my  connection  with  it  closed  as 
early  as  June  last,  when  it  fell  into  the  hands  of  mort¬ 
gagees.  Having  your  assurance  that  nothing  offensive 
or  disparaging  to  me  was  meant  by  your  paragraph,  the 
explanation  will  be  as  satisfactory  as  complete  by  your 
insertion  of  this  note. — 1  am,  sir,  your  very  obedient 
servant,  T.  Piers  Healey.”  This  assurance  we  have  had 
very  great  pleasure  to  give  Mr.  Healey  personally  ;  and 
we  now — unsolicited,  uninfluenced — repeat  it  here. 

“  J.  P.”  thus  addresses  us  : — “  Sir, — A  correspondent  of 
yours  wrote  respecting  a  tin  solution  sold  at  Birming¬ 
ham  which  will  coat  paper  with  that  metal.  As  it  would 
be  very  useful  in  lining  Leyden  jars,  &c.,  will  you  ask 
him  in  your  next  to  give  the  address  of  maker  and  the 
prices  ?  Can  you  give  me  the  present  mode  of  making 
gun-cotton  and  collodion  7” — We  have  not  the  address  of 
the  writer;  this  notice,  however,  will  probably  And  him. 
Let  our  correspondent  look  through  our  late  notices  to 
correspondents  ;  he  will  there  see  a  recipe  for  collodion. 
We  intend  very  soon  to  give  the  Index  which  our  cor¬ 
respondent  desires. 

"  Amicus”  wishes  to  know  what  is  Mr.  Eoss’s  plan  for 
preserving  daguerreotype  pictures  for  which  he  obtained 
a  medal  from  the  chemical  section  of  the  Society  of  Arts. 

“  Beta,”  having  understood  that  Prince  Albert  has  offered 
a  prize  of  £50  for  the  best  glass  cement,  would  feel 
greatly  obliged  if  we  would  in  our  correspondents’  sheet 
this  week  give  some  information  respecting  the  terms  of 
the  offer,  and  the  kind  of  cement  required. —  We  will  en¬ 
deavour  to  obtain  the  necessary  information  for  both  the 
preceding  correspondents. 

“  Spes.” — Possible,  we  believe,  but  not  probable. 

"  Gun-barrels  to  Brown.” — A  correspondent,  whose  letter 
for  the  moment  we  have  mislaid,  desires  us  to  inform 
him  how  gun-barrels  are  browned: — Preparation  1.  Mix 
1  ounce  each  of  aquafortis  and  sweet  spirits  of  nitre ;  4 
ounces  of  powdn  ed  blue  vitriol ;  2  ounces  of  tincture  of 
iron,  and  water  l.j  pint.  Agitate  until  dissolved.  Use: 
Bub  this  on  the  barrel  previously  well  polished,  and 
afterwards  cleaned  off  with  whiting,  to  remove  the  oil. 
Let  it  remain  till  the  next  day,  then  rub  it  off  with  a  stiff 
brush.  The  liquid  may  be  again  applied  until  a  proper 
colour  is  produced.  When  this  is  the  case,  wash  in 
pearlash-water,  and  afterwards  in  clean  water,  and  then 
polish  either  with  the  burnisher  or  with  beeswax,  or 
apply  a  coat  of  shellac  varnish.  2.  Blue  vitriol  and  sweet 
spirits  of  nitre,  of  each  1  ounce;  water,  1  pint.  Dissolve 
as  last.  3.  Mix  equal  parts  of  butter  of  antimony  and 
sweet  oil,  and  apply  the  mixture  to  the  iron  previously 
warmed.  The  varnish  used  for  gun-barrels  after  they  are 
bronzed  is  made  by  dissolving  1  ounce  of  shellac  and  1 
or  2  drachms  of  dragon’s  blood  in  a  quartof  alcohol,  and 
filtering  the  solution  iirough  blotting-paper  into  a  bottle, 
which  must  be  kept  cl.jsely  corked. 

“  F.  B.” — Steel  may  be  coveted  with  gilt  figures  of  flowers* 
S^c.,  by  laying  on  by  means  of  a  pencil  an  ethereal  solu¬ 
tion  of  gold.  The  first  coating  will  be  thin,  but  maybe 
thickened  to  the  desired  extent  by  laying  on  leaf  gold  and 
rubbing  hard.  The  stopping  should  be  a  mixture  of 
Spanish  white  sugarcandy  and  water. 

“  A  Lady.” — Common  yellow  soap  is  most  injurious  to  the 
delicacy  of  the  human  skin,  on  account  of  the  predomi¬ 
nance  of  soda  it  contains.  'J’his  renders  it  very  well 
adapted  for  the  purpose  of  the  laundress,  but  is  fatal 
to  a  pure  complexion.  Most  cosmetics  are  injurious  to 
the  skin  ;  some,  indeed,  as  the  magistery  of  bismuth,  are 
strong  poisons.  Good  rouge  is  a  vegetable  preparation, 
and  less  injurious  than  any  of  the  white  cosmetics. 
People  are  too  apt  to  regard  the  skin  as  a  smooth  sur¬ 
face  of  the  human  body  with  which  any  liberty  may  be 
taken.  No  idea  can  be  more  fallacious  than  this.  The 
skin  is  really  a  very  complicated  assemblage  of  organs, 
having  functions  of  grave  import  to  discharge, 

Mr.  P.  Baily.” — Potato  starch  is  not  so  good  as  wheaten 
starch  for  laundry  purposes,  because  being  hygrometric 
it  absorbs  water,  and  alvvays  keeps  the  linen  starched 
with  it  moist  and  flaccid. 


“  N.  Hayston.” — The  following  is  a  good  receipt  for  litho¬ 
graphic  ink  : — Masticin  tears  8  oz., shellac  12  oz.,  Venice 
turpentine  1  oz.  ;  melt  together  ;  add  w.ix  1  lb.,  tal¬ 
low  6  oz.  ;  when  dissolved  add  hard  tallow  soap  in 
shavings  6  oz.  ;  when  the  whole  is  combined  add  lamp¬ 
black  4  oz.  ;  mix  well,  cool  a  little,  and  then  pour  it 
into  moulds,  or  on  a  slab,  and  when  cold  cut  it  into 
square  pieces. 

“  Pyrophobia.” — You  are  in  error,  and  not  your  informant. 
Sulphur,  although  a  combustible  body,  nevertheless 
puts  out  the  fire  in  a  burning  chimney  when  thrown 
into  the  grate,  simply  because  the  gaseous  result  of  its 
combustion  is  sulphurous  acid  gas,  a  non-supporter  of 
combustion  ; — hence  it  puts  out  the  fire  in  the  burning 
chimney. 

"  A  Scribe.” — The  mouldiness  of  ink  depends  on  the 
growth  in  it  of  little  fungi.  Put  a  bruised  clove  or  a 
little  creosote  into  your  ink-bottle,  and  the  mouldiness 
will  not  appear. 

‘‘ Mrs.  Jocelyn.” — A  very  large  portion  of  the  jellies  sold 
by  London  confectioners  is  made  from  parchment  cut¬ 
tings  procured  from  the  vellum-binders.  Ivory  dust 
also  is  sold  by  the  makers  of  small-tooth  combs  for  the 
same  purpose.  When  cooled,  ivory  dust  makes  a  very 
good  jelly,  that  merely  requires  to  be  coloured  aild 
flavoured  to  be  sold  for  the  jelly  of  calvesfeet.  Both  the 
parchment  and  small-tooth  comb  jellies  are  really  very 
good,  although  their  associations  are  none  of  the  nicest. 

Kakodyle,  or  kakodule,  from  kakos,  bad,  and  odode, 
smell,  on  account  of  its  abominable  odour,  is  the  theo¬ 
retical  radical  of  a  series  of  compounds,  the  best  known 
of  which  is  Cadet’s  fuming  liqur  or  alkarsine,  which  is  an 
oxide  of  kakodyl.  All  the  preparations  of  this  terrible 
compound  are  exceedingly  poisonous.  Kakodyle, 
moreover,  spontaneously  takes  fire  on  exposure  to  the 
air. 

“  Mr.  Stewart,”  inventor  of  the  Plantagenet  Bazor,  thus 
addresses  us  : — “  Sir, — In  your  journal  of  last  week  you 
have  been  good  enough  to  remark  upon  our  guard  razor. 
You  state  “  that  the  razor  is  strictly  a  mechanical  con¬ 
struction,  and  it  does  not  fall  within  your  sphere  of 
comment.”  Permit  us  to  draw  your  attention  to  the  very 
important  feature  which  we  believe  this  guarded  razor  pos¬ 
sesses,  and  its  advantages  to  every  member  of  the  Phar¬ 
maceutical  Society.  In  the  hands  of  a  chemist  or  of  his 
assistant,  in  the  event  of  an  accident  of  contusion  of  the 
brain,  &c.,  this  razor  could  be  immediately  and  fearlessly 
applied  to  remove  the  hair,  in  orde’  that  a  dressing 
might  be  effected,  to  prevent  the  rapid  effusion  of  blood 
which  might  occur  to  a  dangerous  extent  if  the  sufferer 
had  to  await  the  arrival  of  a  barber.  We  need  hardly 
remark  that  these  cases  are  almost  always  taken  to  the 
shop  of  the  druggist.  It  is  on  this  account  that  we  be¬ 
lieve  the  guard  razor  to  be  of  great  value  to  every  che¬ 
mist  ;  and  the  best  evidence  of  this  fact  is,  many  country 
chemists  are  already  becoming  convinced  of  its  utility. 
With  reference  to  that  portion  of  your  notice  as  to  the 
galvanic  action,  we  take  leave  to  differ  with  you,  because 
it  can  only  be  by  the  presence  of  an  acid  that  a  galvanic 
current  can  be  formed  between  the  metals  ;  and  under 
any  circumstances,  whatever  may  be  the  nature  of  the 
metal  of  which  the  guard  is  formed,  damp  will  inevitably 
destroy  the  razor’s  edge.  We  gave  the  question  great 
consideration  before  we  brought  out  the  article.” — To 
Mr.  Stewart’s  first  proposition  we  agree  ;  to  his  second, 
in  which  he  differs  with  us,  he  is  in  error,  as  any  che¬ 
mist  will  tell  him.  The  pressure  of  an  acid  is  not  es¬ 
sential  to  the  setting  up  of  a  galvanic  current,  the  damp 
air  being  amply  sufficient. 

Mr.  Nesbit.” — Too  late  for  this  week.  We  go  to  press  on 
Thursday  night. 

‘■A  Subscriber”  who  desires  us  to  tell  him  how  to  make 
yeast  artificially  is  referred  to  the  miscellaneous  portion 
of  this  number. 

“  Mr.  Pearson.”— Cinnamon  suet  is  a  production  of  the 
cinnamon-tree,  used  in  Ceylon  for  making  candles.  It  is 
not  unlike  mutton  suet,  but  is  rather  more  yellowish.  It 
has  little  taste  or  smell.  According  to  Professor  Christi- 
Eon,of  Edinburgh,  “it  contains  eight  per  cent,  of  a  fluid 
oil,  not  unlike  olive  oil  ;  the  remainder  is  a  waxy  prin¬ 
ciple,  which  answers  very  exactly  to  the  cerin  of  John.” 

“  Mr.  Thomas  Hendries.” — Blue  ointment  is  often  adul¬ 
terated  with  an  ointment  made  with  rancid  lard,  which 
greatly  facilitates  the  incorporation  of  the  mercury,  but 
it  is  rendered  by  this  means  more  irritating  to  the  skin, 
and  still  more  so  by  turpentine,  which  is  added  for  the 
same  purpose.  Sulphurated  oil  renders  it  inert  by  form¬ 
ing  a  sulphuret  of  mercury. 

“  A.  N.,  Hanwell,”  sends  us  some  very  pretty  wafers,  re¬ 
presenting  Han  well  Church  in  silver  on  a  blue  ground, 
and  asks  us  to  tell  him  the  composition  of  their  very  ad¬ 
hesive  cement.  This  would  require  an  analysis,  which 
we  have  no  time  to  perform. 

A  large  arrear  of  correspondence  shall  be  attended  to  next 
week. 

The  ^Chemical  Times  is  the  only  chemical  journal 
rvhich  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 
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LECTURES  ON  ORGANIC  CHEMISTRY. 

By  Dr.  SHERIDAN  MDSPRATT,* 
Professor  to  the  Liverpool  College  of  Chemistry, 
Author  of  numerous  Chemical  Memoirs,  ^c. 


Lecture  IV. 

In  my  last  lecture  I  mentioned  the  formation 
of  oxalic  acid  from  alcohol,  a  remarkable  decom¬ 
position  ;  I  then  treated  minutely  of  radicals  and 
compound  radicals,  with  the  view  of  impressing 
upon  you  their  great  importance ;  Inext  discussed 
aniline  under  five  different  names,  to  show  how 
the  same  substance  may  be  described  by  various 
chemists  when  obtained  from  different  sources  ; 
I  then  dilated  upmi  benzile  and  cinnamile,  the 
former  of  which  is  benzoic  acid,  minus  an  atom 
of  oxygen.  As  these  compounds  are  of  such 
value  I  will  describe  them  fully.  Benzoic  acid 
exists  ready  formed  in  a  variety  of  resins.  It 
may  bt  extracted  from  the  benzoin  resin  by  boil¬ 
ing  wLh  potassa  and  decomposing  the  potassa 
salt,  formed  by  a  mineral  acid ;  the  greatest 
quantity  is  produced  when  the  powdered  resin 
is  heated  to  ebullition  with  milk  of  lime,  a  readily 
soluble  salt  of  the  earth  being  formed,  wLich, 
on  filtering,  and  the  addition  of  hydrochloric 
acid,  affords  almost  pure  crystals  of  benzoic  acid. 
Sublimation  yields  the  acid  in  a  perfectly  pure 
state.  Dr.  Hofmann  and  myself  attained  large 
quantities  of  benzoic  acid  by  dissolving  the  gum 
in  alcohol,  adding  an  excess  of  hydrochloric 
acid,  distilling,  decomposing  the  benzoic  ether 
by  potassa,  and  the  benzoate  of  potassa  with 
sulphuric  acid.  A  very  good  method  for  obtain¬ 
ing  the  acid  is  to  treat  four  parts  of  the  resin  with 
one  part  of  dry  carbonate  of  soda,  and  to  rub 
them  immediately  together ;  add  water  to  the 
mixture  to  form  a  glutinous  mass,  which  must  be 
left  at  rest  for  a  day  or  two.  The  mass  is  then  to 
be  drenched  with  water,  boiled,  and  the  resinous 
substance  separated.  The  aqueous  solution,  be¬ 
ing  evaporated  and  heated  with  sulphuric  acid, 
yields  almost  pure  acid.  Re-solution  in  boiling 
water  will  give  fine  crystals  of  benzoic  acid.  The 
produce  from  the  resin  depends  entirely  upon 
the  quality  and  the  method  employed.  Benzoic 
acid  can  be  obtained  in  beautiful  acicular  crystals 
from  the  resin  by  sublimation,  but  this  process 
yields  a  very  small  amount. 

According  to  Dessaignes  this  acid  may  also 
be  obtained  in  a  very  beautiful  manner  when 
hippuric  acid— an  acid  discovered  by  Liebig  in 
the  urine  of  the  graminivora — is  acted  upon  by  a 
mineral  acid.  The  acid  combines  with  the 
glycocoll  produced,  as  will  be  seen  in  the  an¬ 
nexed  equation  : — 

Hippuric  acid . Cjg  Hg  Og  N, 

Plus  two  equivalents  water  Hj  Oj 

H„  Og  N, 

Minus  benzoic  acid . Cj4  Hg  O4 


Hydrochlorate  of  glycocoll  C4  Hg  O4  N  ■+■  HCl . 

Benzoic  acid  possesses  no  smell.  When  ob¬ 
tained  from  the  resin  by  sublimation  it  has 
a  peculiar  agreeable  odour,  owing  to  the 
presence  of  a  volatile  oil.  Its  vapour  is  a  most 
powerful  irritant,  affecting  severely  the  nose 
and  eyes.  This  acid  is  a  most  important  com¬ 
pound,  inasmuch  as  we  know  more  of  its  pro¬ 
perties  than  of  any  other  organic  acid,  and  it  is 
of  such  a  persistent  nature  that  it  may  be  passed 
through  a  tube  heated  to  incipient  redness 
without  any  decomposition  being  produced.  It 
has  become  the  foundation  of  a  type  of  extremely 
interesting  investigations,  and  of  new  theories 
and  generalizations  ;  and,  above  all,  it  embraces 
some  of  the  best  cases  of  substitution  occurring 
in  the  whole  province  of  organic  chemistry. 
The  carbohydrogen  extending  through  all  the 
compounds  is  C14  Hg,  which  may  truly  be  called 
the  radical  of  the  series.  Benzoic  acid  com¬ 
bines  with  most  of  the  bases  forming  salts,  nearly 
all  of  which  are  soluble  in  water.  Acetate  of 


potassa  dissolves  many  of  those  which  are  insoluble 
in  water.  This  acid  forms  few  basic  salts.  Herzog 
decomposed  benzoic  acid,  acting  upon  it  in  the 
sun,  with  chlorine  gas  ;  chlorobenzoic  acid  is  pro¬ 
duced,  collaterally  with  other  products.  All  the 
hydrogen  in  benzoic  acid  cannot  be  displaced  by 
chlorine.  Stenhouse  replaced  one,  two,  and 
three  atoms  of  the  hydrogen,  forming  mono- 
chlorinated  bi  and  ter  chlorinated  benzoic  acid,  as 
represented  below  : — 


Monochlorobenzoic  acid.  C 
Bichlorobenzoic  acid  .. 


Terchlorobenzoic  acid  . .  C 


T4 

H5 

.  I 

fH4 

'14  i 

ici 

1 

:H3 

14  j 

J 

;h. 
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2  I 
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O3 

O3 

O3 

O3 


The  monochlorinated  acid  was  obtained  also  by 
Scharling  when  acting  upon  benzoic  acid  with 
aqua  regia.  We  see  in  the  above  formula  the 
manner  in  which  each  atom  of  hydrogen  is  sub¬ 
stituted.  Chlorobenzoic  acid  is  so  similar  to  the 
benzoic  in  all  its  relations  thattheycanonlybe  dis- 
tinguislied  by  analysis.  This  example  is  another 
great  proof  of  what  has  beeir  heretofore  stated, 
i.e,,  that  chlorine  may  replace  hydrogen  without 
materially  altering  the  leading  member  of  a 
series.  The  behaviour  of  benzoic  with  sulphuric 
acid  is  somewhat  singular.  Hydrated  sulphuric 
dissolves  the  benzoic  acid  without  producing  any 
change.  Anhydrous  sulphuric  acid,  or  the 
teroxide  of  sulphur,  however,  when  brought  in 
contact  with  benzoic  acid,  gives  rise  to  water  and 
hyposulphobenzoic  acid  : — 


^^5  Os* 


-f  2SO3,  =C44H4  08  S„  +  Aq_. 


or  Ci4  H3 


O3  83  Og 


+  Aq. 


Hyposulphobenzoic  acid. 

Benzoic  acid,  according  to  the  results  of  Ure 
and  others,  undergoes  an  interesting  meta¬ 
morphosis  in  the  animal  system  ;  it  is  converted 
into  hippuric  acid,  and  eliminated  from  the 
body  as  hippurate  of  ammonia.  From  the  pre¬ 
ceding  we  may  infer  that  the  benzoic  acid  in  its 
passage  through  the  frame  combines  with  sugar 
of  gelatine,  0^4  Hg  O4  N,  and  two  equivalents  of 
water,  and  is  thus  transformed  into  hippuric 
acid.  When  the  hippuric  acid  is  submitted  to 
dry  distillation  it  affords  benzoic  acid,  benzoate 
of  ammonia,  and  other  products, 

We  come  next  to  the  effects  of  nitric  upon 
benzoic  acid,  or  the  production  of  nitrobenzoic 
acid.  The  latter  is  formed  by  the  action  of 
boiling  concentrated  nitric  acid  upon  benzoic 
acid  until  gas  ceases  to  escape,  and  the  liquid 
becomes  colourless.  On  cooling  the  nitro¬ 
benzoic  acid  crystallizes  from  the  menstruum, 
and  can  be  purified  by  recrystallization.  The 
general  formulse  given  for  the  pure  acid  is  : — 

C12  H4  O3  +  HO  NOg,  or  Cl-,  Hg  O3,  NOg 
A  great  many  of  the  nitrogenous  compounds, 
produced  in  a  similar  manner  to  the  nitrobenzoic 
acid,  possess,  like  it,  the  properties  of  acids,  e.g., 
nitrocinnamic  acid  and  nitrosalicylic  acid,  &c. 
Most  chemists  assume  the  existence  of  nitric 
acid  in  such  compounds,  but  I  am  not  aware  of 
direct  proof  for  such  an  assumption.  We  know 
that  the  hydrogen  of  many  compounds  may  be 
partly  or  wholly  replaced  by  chlorine  and 
bromine  without  altering  fundamental  properties. 
Why  should  not  peroxide  of  nitrogen,  NO4,  also 
enter  such  a  category  ?  Taking  this  view  of  the 
subject,  we  are  again  able  to  classify  in  a  beautiful 
way  the  nitrogen  compounds.  In  bodies  which 
have  acquired  oxygen  and  nitrogen  from  nitric 
acid,  we  may  regard  such  as  simple  products  of 
substitution,*  in  which  the  hydrogen,  instead  of 
being  replaced  by  chlorine  or  bromine,  is  replaced 
by  a  compound  radical — peroxide  of  nitrogen  ; 
whilst,  in  the  assumption  of  chlorine  into  an 
organic  substance,  the  displaced  hydrogen  is 
taken  up  by  another  equivalent  of  chlorine, 
forming  hydrochloric  acid  ;  in  employing  nitric 
acid,  the  fifth  atom  of  oxygen  combines  with  the 
replaced  hydrogen,  giving  water.  Benzoic  acid, 


*  Dr.  Scoffern’s  Paper  on  Sugar  next  week. 


*  Drs.  Muspratt  and  Hofmann,  on  Nitraniline,  “  Philo¬ 
sophical  Magazine,”  No.  194,  p.  315. 


^14  Hg  O3,  you  have  heard,  furnishes,  when 
treated  with  chlorine,  an  acid  : — 

^  s 

Chlorobenzoic  acid, 

scarcely  distinguishable  from  the  former. 
Furthermore,  nitrobenzoic,  produced  by  the 
action  of  nitric  acid  upon  benzoic  acid,  has  been 
in  numerous  cases  mistaken  for  the  original 
compound. 

[  To  be  continued.'] 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANI1\L4L  MATTERS. 

LECTURE  XXXVIII. 

(lecture  LXVI.) 

EXTRACTIVE  JV ICES,— (Continued) . 

CLARIFICATION. 

Extractive  juices  are  clarified  by  rest  simply, 
or  by  filtration. 

The  former  method  is  but  rarely  resorted  to, 
as  the  juices  of  plants  are  mostly  so  very  alter¬ 
able  that  decomposition  sets  in  frequently  before 
the  insoluble  matters  have  had  time  to  subside. 
Clarification  by  filtration  is  accordingly  pre¬ 
ferred.  The  coagulated  albumen,  the  chloro- 
phyle,  and  the  vegetable  debris  remain  on  the 
filter,  and  the  solution  of  the  other  matters 
passes  transparent. 

The  filtration  of  vegetable  juices  proceeds 
always  rather  slowly,  since  the  viscous  deposit 
of  gluten  and  albumen  which  collects  on  the 
filter  opposes  some  obstacle  to  the  free  passage  of 
the  liquid. 

This  difficulty  may,  indeed,  be  readily  over¬ 
come  by  heating  the  juice  previously  to  pouring 
it  on  the  filter,  which  proceeding  renders  the 
process  of  filtration  singularly  expeditious.  It 
must,  however,  be  borne  in  mind  that  this 
method  admits  by  no  means  of  indiscriminate 
application,  for  the  portion  of  vegetable  albu¬ 
men  which  the  juice  holds  in  solution  is  coagu¬ 
lated  by  the  heat,  and  carries  away  with  it  part 
of  the  (  Mtractive  matter  in  which  the  medicinal 
properties  of  the  juice  reside.  That  this  is 
really  the  case  is  clearly  apparent  from  the  fact 
that  we  find  the  cold-filtered  juice  more  deeply 
coloured  than  the  hot  filtered  ;  and  that  the  al¬ 
bumen  which  coagulates  and  separates  upon 
heating  the  cold-filtered  juice  is  strongly  co¬ 
loured.  Now,  as  albumen  is  a  colourless  prin¬ 
ciple,  the  dark  tint  exhibited  by  the  coaguluin 
can  be  attributed  only  to  the  colouring  extrac¬ 
tive  matter  which  the  albumen  has  carried  away 
with  it. 

Yet  there  are  instances  in  which  it  becomes 
absolutely  necessary  to  have  recourse  to  this 
method  of  clarification  by  heat,  even  though  a 
portion  of  the  extractive  principle  of  the  plant 
be  sacrificed. 

Among  the  aqueous  juices  there  are  a  certain 
number  derived  from  aromatic  plants,  which  owe 
their  medicinal  properties  in  a  great  measure  to 
some  volatile  principle.  Such  are  the  juices  sup¬ 
plied  by  plants  charged  with  essential  oils,  and 
by  the  cruciferse.  These  juices  more  particularly 
require  to  be  filtered  cold,  since,  were  heat  re¬ 
sorted  to  with  them,  to  the  loss  occasioned  by 
the  coagulation  of  the  albumen  would  be  super- 
added  that  resulting  from  the  dissipation  of  the 
volatile  principle. 

Should  circumstances,  however,  render  it 
necessary  or  advisable  to  resort  to  the  applica¬ 
tion  of  heat  for  the  clarification  of  an  aromatic 
juice,  the  best  way  will  be  to  pour  the  juice  into 
a  matras,  to  close  the  latter  with  a  piece  of 
parchment,  pricked  with  a  pin,  and  to  plunge  it 
then  repeatedly  into  boiling  water,  in  order  to 
effect  the  coagulation  the  albumen.  The 
juice  should  then  be  filtered,  only  when  per¬ 
fectly  cold. 
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Acids  are  sometimes  added  to  the  juices  for 
the  purpose  of  facilitating  the  depuration  of  the 
latter.  7'hus,  for  instance,  addition  of  the  juice 
of  acid  oranges  facilitates  the  clarification  of  the 
antiscorbutic  juices.  It  is  well  known  that,  by 
adding  sorrel  to  the  plants  intended  for  the  pre¬ 
paration  of  a  so-called  juice  of  herbs,  the  juice 
produced  is  infinitely  less  coloured  than  it  would 
be  were  no  sorrel  used.  It  may  be  assumed  that 
the  acids  form  with  the  vegetable  albumen  of 
the  juices  an  insoluble' compound,  which,  in  its 
coagulation,  collects  and  envelops  all  those  parts 
which  were  simply  held  in  mechanical  suspension, 
and  also  a  portion  of  those  held  in  actual  solu¬ 
tion.  Part  of  the  precipitate  formed  consists  here 
also  of  the  oxalate  of  lime,  resulting  from  the 
double  decomposition  of  the  binoxalate  of  potass 
with  the  salts  of  lime  invariably  present  in  the 
plants. 


SOLUTION  OF  THE  EXTRACTIVE 
MATTERS  RY  WATER. 

In  the  general  study  of  the  action  of  water 
upon  extractive  matter  we  have  to  consider 
three  principal  cases  : — 

1.  The  extractive  matter  is  almost  pure. 

2.  It  is  mixed  with  lignin. 

3.  It  is  associated  with  lignin,  and,  moreover, 
with  other  matters  of  different  degrees  of  solu¬ 
bility. 

1.  If  the  matter  happens  to  consist  almost 
entirely  of  pure  extractive,  the  operation  is 
exceedingly  simple ;  the  solution  is  effected  cold, 
or  with  the  aid  of  heat,  as  circumstances  may  in¬ 
dicate  or  require. 

2.  When  the  extractive  is  enveloped  in  the 
ligneous  tissue,  we  have  already  seen  that  it  may 
often  be  obtained  from  the  fresh  plant  by  simple 
expression.  Dried  plants,  however,  require  the 
action  of  water,  which  restores  to  the  tissues  a 
certain  degree  of  flexibility,  and  to  the  soluble 
matters  their  original  fluidity. 

The  processes  resorted  to  are  maceration,  di¬ 
gestion,  infusion,  decoction,  and  lixiviation. 
These  processes  are  mostly  applicable  also  to  the 
fresh  plants. 

A. — MACERATION. 

This  process,  though  strongly  recommended  by 
modern  writers  as  being  well  adapted  to  restore 
the  juices  in  the  dried  plants  to  their  original 
condition,  appears  to  me  rather  inferior  to  that  of 
infusion.  Except  where  the  matters  happen  to 
be  reduced  completely  to  a  fine  powder,  the 
water  is  found  to  penetrate  them  with  difficulty 
only,  and  decomposition  will  occasionally  set  in 
before  the  water  has  accomplished  the  intended 
object.  I  have  almost  invariably  found  that 
maceration  exhausts  plants  that  have  been  sim¬ 
ply  pounded  less  completely  than  this  is  done 
by  infusion. 

Maceration  proves  generally  ineffectual  for 
fresh  plants,  except  the  vegetable  tissue  be  so 
thoroughly  torn  and  divided  that  the  juices  find 
themselves  in  direct  contact  with  the  water. 

B.  — INFUSION. 

Infusion  is  the  most  efficacious  and  convenient 
process  of  all.  It  is  equally  applicable  to  fresh 
and  to  dried  plants.  It  coagulates  the  albumen. 
I  have  almost  invariably  found  the  products  of 
infusion  more  sapid  and  odorous,  and  more 
copiously  charged  with  extractive  matter,  than 
those  of  maceration. 

Infusion  is  resorted  to  to  effect  the  extraction 
of  the  juices  from  dried  flowers  and  leaves,  from 
amylaceous  roots,  which  owe  their  properties  to 
gummous  or  extractive  matters,  and  in  general 
from  all  substances  containing  volatile  principles, 
or  of  which  the  active  parts  are  soluble  in  water. 

C.  — DECOCTION. 

Decoction  is  recommended  for  matters  of  con¬ 
siderable  density  which  are  difficultly  penetrated 
by  water,  and  contain  only  fixed  principles. 
The  process  is  continued  a  longer  or  shorter 
space  of  time,  according  to  the  degree  of  re¬ 
sistance  which  the  vegetable  tissues  oppose  to 
their  penetration  by  the  water.  Generally  speak¬ 
ing,  the  process  of  decoction  ought  to  be  resorted 
to  but  rarely,  as  it  tends  to  alter  the  extractive 


matter,  and  to  diminish,  moreover,  the  amount 
of  the  product,  from  the  intimate  combination 
into  which  a  portion  of  that  matter  enters  with 
the  vegetable  fibre. 

D. — LIXIVATION. 

This  process  may  be  substituted  for  maceration 
and  for  infusion  whenever  it  is  the  intention  to 
obtain  concentrated  liquors. 

3.  The  extractive  matter  is  associated  with 
lignin,  and,  moreover,  with  other  principles  of 
different  action  and  solubility,  some  of  which  it 
may  be  desirable  to  leave  undissolved.  Three 
cases  may  occur  here  : — 

A.  The  substance  maybe  amylaceous. 

B.  It  may  contain  some  noxious  principle 
which  it  is  desirable  to  leave  undissolved. 

C.  It  may  contain  some  useful  principle,  in¬ 
soluble  or  only  sparingly  soluble  in  water. 

A.  Amylaceous  roots  should  be  treated  in  a 
manner  to  leave  the  starch  undissolved.  For 
this  purpose  maceration  is  universally  considered 
the  best  process.  The  substance  ought  to  be 
divided  and  comminuted  in  a  manner  to  permit 
the  water  to  act  promptly  and  effectively ;  other¬ 
wise  infusion  must  be  had  recourse  to,  more 
particularly  in  summer,  to  guard  against  fer¬ 
mentation,  w'hich  will  sometimes  ensue  from  pro¬ 
tracted  contact  of  the  amylaceous  substance  with 
the  water.  The  speed  with  which  the  process  of 
infusion  accomplishes  the  desired  end  more  than 
outweighs  the  disadvantages  that  might  possibly 
result  from  the  trifling  admixture  of  starch 
usually  found  in  the  product. 

The  decoction  of  amylaceous  roots  would 
yield  thick  and  turbid  liquids.  It  may  be  re¬ 
marked,  however,  that  if  the  roots  happen  to  be 
whole,  and  are  not  subjected  to  a  very  protracted 
decoction,  the  thickness  and  turbidity  of  the  pro¬ 
duct  are  not  so  very  considerable,  because  the 
starch  is  retained  by  the  tissue  of  the  plant,  and 
even  of  the  dissolved  portion  of  the  starch  a  part 
only  reaches  the  liquid. 

Notwithstanding  this,  how’ever,  decoction 
should  generally  be  avoided,  on  account  of  the 
alteration  which  it  produces  in  the  vegetable 
principles,  and  of  the  diminution  of  these  prin¬ 
ciples  from  their  combination  with  the  vegetable 
fibre. 

B.  Certain  substances  contain,  besides  starch, 
other  principles  which  it  is  desirable  to  leave 
undissolved.  Thus,  for  instance,  liquorice-root 
contains  an  acrid  oil,  juniper  berries  are  charged 
with  resin,  the  envelope  of  cassia  contains  an 
astringent  principle,  &c.  &c.  In  all  such  cases 
simple  maceration  is  the  best  course  to  be  pur¬ 
sued  :  the  more  soluble  principles  will  dissolve, 
the  others  will  remain  behind. 

For  substances  containing  volatile  oil  by  the 
side  of  bitter  soluble  principles  decoction  will 
answer  best.  Thus,  for  instance,  camomile 
flowers,  wormwood,  orange-peel,  and  lemon- 
peel  should  be  boiled  to  expel  the  essential  oil, 
and  to  retain  only  the  tonic  febrifuge  principle, 

C.  It  may  haiipen  that  the  most  active  prin¬ 
ciple  of  a  substance  is  insoluble  in  water,  and 
that  its  extraction  can  be  effected  only  by  the 
influence  of  other  principles,  more  particularly 
by  that  of  extractive.  In  such  cases  protracted 
decoction  is  the  only  process  by  which  we  can 
hope  to  effect  the  solution  of  the  medicinal  prin¬ 
ciple  :  the  insoluble  red  principle  of  cinchona, 
for  instance,  and  the  resin  of  guiaicum-wood, 
are  obtained  in  solution  by  long-continued  de¬ 
coction  of  the  bark  and  of  the  guiaicum-wood. 

The  preceding  rules,  though  of  pretty  general, 
are  yet  not  of  universal,  application.  There  are 
cases  which  present  considerable  difficulties  in 
this  respect,  on  account  of  our  imperfect  know¬ 
ledge  of  the  composition  of  the  substances  with 
which  we  have  to  deal.  In  such  cases  we  must 
have  recourse  to  the  more  direct  experience  de¬ 
rived  from  the  nature  of  the  dissolved  products, 
or  also  to  the  results  of  medical  observation. 

What  contributes  principally  to  increase  the 
difficulties  which  we  encounter  here  on  our 
path  is  the  marked  action  which  certain  prin¬ 
ciples  exercise  upon  each  other,  and  which  may 
considerably  influence  or  alter  their  degree  of 
solubility.  So  marked  is  this  action  that,  as  re¬ 


gards  insoluble  substances,  it  is  hardly  ever  pos¬ 
sible  to  rely  with  positive  certainty  upon  their 
total  absence  from  the  products  of  the  macera¬ 
tion,  infusion,  or  decoction  of  the  plants  con¬ 
taining  them. 

I  will  give  a  few  instances  : — The  bitter  prin¬ 
ciple  of  columbo-root  is  insoluble  in  water  ;  yet 
the  simple  maceration  of  the  root  suffices  to 
dissolve  this  principle,  because  it  is  associated 
in  the  plant  with  a  colouring  matter  or  an  acid 
which  facilitate  its  solution ;  the  resin  and 
volatile  oil  of  semen- contra  dissolve  in  water, 
owing  to  the  presence  and  influence  of  the 
gummous  and  extractive  matters  ;  Brazil-wood 
(according  to  Chevreul)  and  rhubarb  (according 
to  Caventou)  contain  binary  combinations, 
which  under  the  influence  of  water  separate 
into  two  very  different  compounds,  an  insoluble 
one,  in  which  the  insoluble  principle  abounds, 
and  a  soluble  one,  in  which  the  opposite  prin¬ 
ciple  predominates.  Even  the  temperature  would 
appear  to  exercise  a  marked  influence  upon  the 
respective  proportions  of  the  two  compounds. 

The  action  of  the  solvent  upon  the  vegetable 
matters  seems  in  some  cases  also  to  give  rise  to 
the  formation  of  new  principles.  Thus  asparag'in, 
for  instance,  is  probably  a  product  of  alteration 
of  asparagus  or  of  the  root  of  marshmallow.  And 
so  in  a  great  many  cases  new  products  may  be 
formed,  although  their  presence  in  the  liquids 
may  hitherto  have  escaped  our  attention.  This 
opens  a  field  of  research  which  demands  careful 
analyses,  an  attentive  examination  of  the  liquids, 
and,  finally,  the  confirmation  of  the  data  obtained 
by  means  of  chemistry,  by  those  derived  from 
medical  experience. 

The  different  purposes  for  which  a  remedy  may 
be  exhibited  will  also  in  some  cases  influence  the 
mode  of  operation.  Thus,  the  root  of  columbo 
yields  to  water,  by  infusion,  a  bitter  principle 
which  is  used  with  great  success  as  a  tonic,  but 
of  which  the  exhibition  in  a  state  of  purity 
would  be  counter-indicated  in  the  treatment  of 
chronic  diarrhoeas.  The  mucilaginous  matter 
of  the  starch  which  we  find  associated  with  this 
bitter  principle  when  the  root  has  been  treated  iy 
decoction  moderates  its  action  upon  the  tissues, 
and  greatly  aids  its  beneficial  effects.  Iceland 
moss  yields  by  infusion  simply  a  bitter  drink  ;  by 
decoction  the  mucilaginous  principle  is  equally 
dissolved,  and,  setting  aside  the  first  liquor,  a 
purely  gelatinous  product  may  be  obtained.  We 
might  adduce  many  more  instances  of  this  kind. 
Ipecaeuanha  owed,  perhaps,  the  high  reputation 
which  it  enjoyed  at  one  time  against  chronic 
diarrhoeas  to  the  process  of  decoction  recom¬ 
mended  by  the  physicians  of  that  period. 

Alcohol  is  also  used  to  dissolve  the  extractive 
parts  of  plants.  As  extractive  is  soluble  only  in 
weak  alcohol,  the  strength  of  this  menstruum 
must  not  exceed  56  C.  (21°  Cartier).  Tinctures 
are  prepared  by  maceration  ;  the  same  process, 
or  digestion,  or  lixiviation,  are  resorted  to  if  the 
alcoholic  solution  is  intended  for  the  preparation 
of  an  extract. 

Wine  and  vinegar  are  also  used  as  solvents  of 
extractive  matter  ;  the  alterability  of  the  solvent 
renders  it  here  imperative  to  operate  at  the 
common  temperature. 

For  more  minute  details  I  refer  the  reader  to 
the  chapters  on  wine,  vinegar,  and  alcoholic 
tinctures. 

EXTRACTS. 

Extractive  is  the  basis  of  extracts  ;  properly 
speaking,  the  latter  are  simply  extractive  brought 
to  a  high  degree  of  concentration.  Extracts  con¬ 
tain,  besides  the  extractive,  divers  other  prin¬ 
ciples,  with  which  the  latter  is  associated  in  the 
plants.  Of  the  several  methods  of  extracting 
the  juices  we  have  already  spoken.  The  liquors 
obtained  are  brought  to  the  proper  consistence 
by  evaporation. 

Daring  the  evaporation  of  the  liquors  the  ex¬ 
tractive  matter  absorbs  oxygen  from  the  air, 
loses  thereby  its  solubility,  and  precipitates  in 
form  of  a  brown,  pulverulent  deposit,  called 
oxygenated  extractive  by  the  ancient  chemists, 
“  apothema"  by  Berzelius,  This  alteration  takes 
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place  more  particularly  upon  ebullition  of  the 
liquor  ;  it  is  accordingly  always  preferable  to 
conduct  the  evaporation  at  a  temperature  below 
212°  Fahrenheit. 

Evaporation  of  the  extractive  liquors  tends 
also  to  dissipate  the  volatile  principles  which 
they  may  happen  to  contain.  This  process, 
therefore,  is  not  well  adapted  for  plants  or  parts 
of  plants  that  owe  their  medicinal  properties  to 
readily  volatilizing  principles.  Yet  the  elimina¬ 
tion  of  these  principles  is  hardly  ever  complete, 
being  checked  by  the  presence  and  influence  of 
some  other  constituent  of  the  plants.  In  vale¬ 
rian,  for  instance,  the  elimination  of  the  volatile 
principle  is  checked  by  the  presence  of  resin  ;  in 
the  roots  of  the  aromatic  ombelliferse  by  that  of 
a  fatty  and  resinous  oil. 

Notwithstanding  this,  however,  it  must  be 
held  as  a  general  principle  that  the  form  of  ex¬ 
tractive  is  not  well  adapted  for  the  conservation 
of  the  volatile  principles  of  a  plant. 

It  may  be  laid  down  as  a  general  rule  that  the 
best  way  to  guard  against  alteration  is  to  obtain 
the  extractive  liquors  in  the  highest  possible 
state  of  concentration,  to  evaporate  them  at  a 
low  temperature,  but  to  accelerate  the  evapora¬ 
tion  otherwise  by  all  possible  means. 

1.  EVAPORATION  IN  VACUO. 

The  process  of  evaporating  extractive  liquors 
under  the  exhausted  receiver  of  the  air-pump 
(with  proper  provision  for  the  absorption  of  the 
vapour  by  sulphuric  acid,  lime,  or  chloride  of 
calcium)  answers  exceedingly  well,  but  re¬ 
quires,  unfortunately,  apparatus  which  most 
apothecaries  cannot  well  a&rd  to  procure. 

For  a  detailed  description  of  Barry’s  evapora¬ 
tion  apparatus,  slightly  modified  by  Redwood,  I 
refer  the  readers  of  these  lectures  to  Dr.  lire’s 
Dictionary. 

Berzelius  recommends  to  evaporate  extractive 
liquors  at  ebullition  heat  in  the  boiler  of  an 
alembic ;  here  the  substance  is  protected  from 
contact  with  the  air  by  the  vapours  which  con¬ 
stantly  till  the  apparatus.  This  process  has, 
however,  very  little  to  recommend  it,  as  it  ex¬ 
poses  the  extractive  liquors  to  alteration  in  niore 
than  one  way. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 

RESEARCHES  ON  THE  COMBINATIONS 
OF  SILICIUM. 

By  M.  ISIDORE  PIERRE. 

\^Continucd  from  page  61.] 

ESTIMATION  OF  THE  AMOUNT  OF  SULPHUR 
IN  SULPHURET  OF  SILICIUM. 

The  estimation  of  sulphur  by  means  of  fuming 
nitric  acid  or  aqua  regia  yielded  me  results  that 
were  so  little  satisfactory  that  I  was  obliged  to 
relinquish  these  processes. 

Amongst  the  various  processes  subsequently 
employed,  that  which  proved  most  successful 
was  the  following,  which  I  consider  to  be  gene¬ 
rally  applicable  to  the  analysis  of  difficultly- 
oxidizable  sulphur  containing  bodies  whether 
liquid  or  gaseous. 

The  matter,  contained  in  a  little  tube,  is  intro¬ 
duced  to  an  ordinary  tube  of  organic  analysis, 
along  with  a  mixture  of  chlorate  of  potash,  potash, 
and  lime.  The  operator  having  previously  satis¬ 
fied  himself  that  neither  of  these  bodies 
contains  sulphuric  acid,  the  operation  is  then 
conducted  as  follows : — I  introduce  into  the 
tube,  closed  at  one  end,  a  mixture,  of  about 
five  or  six  centimetres  long,  of  three  fourths 
of  potash  and  lime,  and  one  fourth  of  chlo¬ 
rate  of  potash ;  then,  after  having  intro¬ 
duced  the  matter  to  be  analyzed,  I  add  upon 
it  a  column  of  about  nine  tenths  of  lime  and 
potash,  and  one  tenth  of  chlorate,  the  remainder 
of  the  tube  being  filled  with  a  mixture  of  potash 
and  lime. 

A  bulbed  tube,  containing  a  solution  of  chlorine, 
is  now  adapted  to  the  extremity  of  the  organic 
analysis  tube,  in  order  to  remove  and  to  trans¬ 


form  into  sulphuric  acid  the  sulphurous  acid 
which  may  be  disengaged. 

And  here  I  ought  to  remark  that  I  have  never 
found  any  considerable  portion  of  sulphuric  acid 
to  be  thus  present,  demonstrating  that  but 
minute  traces  of  sulphurous  acid  had  passed 
over. 

The  combustion-part  of  the  operation  is  con¬ 
ducted  in  the  usual  manner  of  organic  ana¬ 
lyses. 

ESTIMATION  OF  THE  AMOUNT  OF  SILICIUM. 

This  element  was  estimated  in  the  condition 
of  silicic  acid. 

The  matter  was  introduced,  as  if  for  the  esti¬ 
mation  of  chlorine,  into  a  flask  d  Vemeri,  only  the 
flask,  instead  of  containing  nitric  acid,  was 
supplied  with  the  concentrated  and  fuming  ma¬ 
terial. 

When,  after  many  smart  shocks,  the  tube 
containing  the  material  had  become  broken,  the 
flask  was  agitated  many  times  following,  and 
after  considerable  intervals  of  rest,  taking  care 
not  to  unclose  the  flask,  so  that  any  traces  of 
gas  might  thereby  escape,  and  thus  vitiate  the 
correctness  of  the  result. 

The  following  day  the  contents  of  the  flask 
were  poured  into  a  matras  having  a  very  nar- 
now  neck,  to  which  externally  was  adapted,  by 
means  of  a  cork,  a  curved  tube,  the  extremity 
of  which  is  plunged  to  the  depth  of  some  milli¬ 
metres  into  a  little  water,  in  order  to  effect  the 
condensation  of  the  volatilized  matters. 

The  liquid  was  no  w  boiled  for  many  hours,  with 
the  addition  from  time  to  time  of  a  little  pure 
and  concentrated  hydrochloric  acid.  Thus  almost 
the  entire  amount  of  silicic  acid  separated  from 
the  liquor  in  flocks. 

The  deposited  silicic  acid  having  been  well 
washed  with  pure  water  w^as  then  filtered,  and 
the  filtrates,  when  united  to  the  liquid  into  which 
the  tube  of  disengagement  had  been  plunged, 
were  evaporated  by  a  gentle  heat  to  dryness. 
They  only  yielded  as  a  residue  a  very  small 
amount  of  silicic  acid,  which  was  added  to  the 
other  portion, 

After  having  calcined  and  weighed  the  Avhole 
it  was  treated  with  a  solution  of  caustic  potash, 
in  order  to  separate  the  silicic  acid  from  some 
little  fragments  of  glass  from  the  broken  tube. 
The  difference  between  the  two  w'eights  gave  the 
amount  of  silica. 

A  preliminary  trial  made  upon  the  chloride  of 
silicium  had  indicated  that  this  plan  of  analysis 
might  be  relied  upon  as  correct  and  trustworthjL 

0.428o  grammes  of  material  thus  treated 
yielded  0.1775  of  silicic  acid  corresponding  with 
19.54  of  silicium.  By  uniting  in  the  tabular 
form  the  results  of  these  different  analj'ses,  the 
following  exposition  is  arrived  at - 

I.  II.  III.  IV.  V.  VI. 

Chlorine..  65.79  65.81  65.03  —  —  — 

Sulphur .  1501  1520  — 

Silicium .  .  19.54 

That  is  to  say,  that  the  mean  of  the  various 
analyses  gives  as  the  composition  of  this  sub¬ 
stance  : — 

Chlorine  .  65.51 

Sulphur  .  15.10 

Silicium  .  19.54 

Noav,  if  Ave  assume  that  the  equivalent  of  sili¬ 
cium  is  S  =  266.82,  that  is  to  say,  that  the  equi¬ 
valent  is  the  corresponding  one  to  the  formula. 
Si  O3,  for  silicic  acid,  and  to  the  formula,  Si  CI3, 
for  the  chloride  of  silicium,  the  preceding  results 
Avill  be  represented  Avith  much  precision  by  the 
formula.  Si  S  Cl,  which  Avould  require — 

Chlorine . 65.47 

Sulphur  .  14.83 

Silicium  .  19.70 

The  formation  of  this  compound,  to  Avhich  I 
propose  to  give  the  name  of  chlorosidphuret  of 
silicium,  indicates  a  very  simple  play  of  reagency, 
SiC]3-^HS  =  S3  SClj-fllCl;  that  is  to  say,  one 
is  led  to  consider  the  chlorosulphuret  of  silicium 
in  the  light  of  chloride  of  silicium,  in  Avhich  one 
equivalent  of  chlorine  has  been  replaced  by  one 
equivalent  of  sulphur.  By  adopting  the  formula, 
Si02,  the  new  compound  woulil  be  expressed  by 
the  formula,  Sis  S3  CI4,  and  the  reaction  to  Avhich 


it  gives  rise  by  the  equation,  3Si  CI3  +  2nS  = 
Sij  83  CI4  +  2HC1.  In  short,  if  the  formula  be 
adopted  of  SiO,  then  the  chlorosulphuret  of 
silicium  would  be  represented  by  Sig  SC13,  and 
the  equation  expressive  of  the  reaction  by  3Si 
Cl  -f-  HS  =  Sig  SCI3  +  HCl. 

The  tAvo  latter  hypotheses  lead  us  to  express 
the  new  compound  by  a  formula  much  more 
complex  than  that  by  Avhich  Ave  are  naturally 
conducted  by  the  hypothesis  Si  =  266.82.  This 
complication  seems  to  cause  an  idea  of  a  mixture 
Avhich  would  appear  to  exclude  both  the  ensemble 
of  the  properties  of  the  chlorosulphuret  and  the 
concordance  of  results  obtained  by  analysis  of 
samples  resulting  from  various  operations. 

I  imagined  that  a  determination  of  the  specific 
gravity  of  the  vapour  of  this  compound  might 
afford  some  important  information  relative  to  its 
constitution. 

A  preliminary  experiment,  made  upon  an  in¬ 
sufficient  quantity  of  material, — although  the 
whole  which  I  at  that  time  possessed,  gave  me 
4.78  as  the  result. 

Two  new  determinations  made  upon  a  product 
of  another  operation  gave  me  successively  the 
figures  5.24  at  161°  for  the  first,  and  5,32  at 
154,5°  for  the  second.  The  density  calculated 
from  the  formula  Si  S  CI3  =  3  volumes  leads  to 
the  ntimber  5.03.  On  the  supposition  that  it 
equals  2  volumes,  then  the  result  would  be  7.545  ; 
and  if  4  volumes,  Ave  should  arrive  at  the  num¬ 
ber  3.77. 

The  choice  is  not  doubtful,  if  Ave  admit  that  the 
chlorosulphuret  of  silicium  presents  the  same 
mode  of  condensation  as  the  chloride,  Si  CI3. 

The  question  Avhich  then  presents  itself  is  the 
folloAving  : — Are  Ave  to  consider  the  chloride  of 
silicium  as  a  primitive  molecular  type,  capable 
of  giving  by  successive  substitutions  : — 

Si  CI3 
Si  S  CI2 
Si  S,  Cl 

Si  s;. 

We  actually  are  aware  of  the  two  first,  and  the 
latter  term  of  this  series  of  compounds,  and,  to 
complete  the  series,  only  the  term  Si  S,  Cl  re¬ 
mains  to  be  discovered. 

In  order  to  obtain  it  I  slowly  poured  through 
a  strongly-heated  porcelain  tube  some  chlorosul¬ 
phuret,  Si  SCb,  in  vapour,  along  with  an  excess 
of  hydrosulphuric  acid  gas.  By  this  procedure 
I  obtained  a  Amry  small  amount  (0.3185  gramme) 
of  a  liquid,  in  Avhich  I  discovered  by  analysis 
52.84  per  cent,  of  chlorine.  A  ncAv  operation, 
conducted  in  a  similar  manner,  yielded  0.611 
gramme  of  a  liquid  containing  54.39  jicr  cent,  of 
chlorine. 

A  thir  d  experiment  having  been  made  upon  a 
still  larger  scale,  in  order  to  obtain  the  compound 
Si  S3  Cl,  Avhich  should  only  contain  39.87  per 
cent,  of  chlorine,  I  distilled  several  times  in  suc¬ 
cession  a  portion  of  the  product  until  no  further 
residue  Avas  found  in  the  retort,  avoiding  at 
each  distillation  to  push  the  operation  further 
than  the  commencement  of  an  appearance  of 
white  vapours.  The  liquid  product  resulting 
Irom  these  various  distillations  yielded  on  analy¬ 
sis  65.41  per  cent,  of  chlorine.  I  then  returned 
to  the  chlorosulphuret.  Si  S  CU ;  but  how  Avas  it 
that  this  liquid  only  contained  from  53  to  54  per 
cent,  of  chlorine  ?  The  small  quantity  of  material 
which  I  obtained  in  each  operation  did  not 
admit  of  a  complete  analysis,  on  account  of 
my'  being  obliged  to  operate  on  a  separate  quan¬ 
tity  for  each  successiA'e  determination  of  the 
various  elements. 

If  we  limit  ourselves  to  the  consideration, 
Avhat  is  the  possible  formula  that  shall  satisfy 
the  conditions  which  result  from  the  data  afforded 
by  the  previously  detailed  experiments,  we 
find  that  the  formula  Si  S3  CI3  or,  doubling  it, 

2  2 

the  formula  Sig  S3  CI3,  w'ould  yield  53.52  per 
cent,  of  chlorine. 

But,  if  we  resolve  that  this  material  has  not 
been,  could  not  be,  purified  by  distillation,  it 
might  happen,  nay,  it  must  happen,  that  it  holds 
in  solution  a  more  or  less  quantity  of  hydro- 
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chloric  acid  which  is  formed  consentaneously 
with  itself.  If  it  bo  admitted  that  the  compound 
Si  Sg  Cl  was  really  generated,  and  that  it  had 
absorbed  all  the  hydrochloric  acid  produced 
during  the  transformation  of  the  chlorosulphuret, 
Si  CI3  S,  into  Si  S3  Cl, under  the  influence  of  hy- 
drosulphuric  acid,  the  liquid  under  considera¬ 
tion  ought  to  be  represented  by 

Si  S2  Cl  +  Cl  H. 

It  is  somewhat  remarkable  to  find  that  this 
formula  would  yield  53.99  per  cent,  of  chlorine. 
On  the  other  side,  if  we  remember  that  by  simple 
distillation  this  liquid  is  decomposed  with  the 
formation  of  the  chlorosulphuret,  Si  S  Clg,  and 
leaving  a  solid  residue  which  possesses  all  the 
properties  which  Berzelius  assigns  to  sulphuret 
of  silicium,  we  are  again  induced  to^  regard  in 
another  manner  the  possible  constitution  of  that 
substance.  Might  it  not  be  a  mixture  of  chloro¬ 
sulphuret  and  sulphuret  of  silicium  held  in  solu¬ 
tion  in  the  former  of  these  two  substances  ? 

The  formula,  2Si2  S3  Cl3  =  3Si  S  Cl2+Si  S3, 
explains  the  kind  of  decomposition  which  dis¬ 
tillation  would  cause  this  body  to  undergo.  But, 
hypothesis  for  hypothesis,  we  might  admit 
that  the  liquid  matter,  which  contains  from 
fifty-three  to  fifty-four  per  cent,  of  chlorine,  if 
we  suppose  it  represented  by  Si2  S3  CI3,  is  a 
mixture  of  the  two  compounds.  Si  S  Cl,  and 
Si  So  Cl,  or,  in  other  words,  that  Si  S  CI2  + 
Si  S,“Cl  =  Si2  S3  CI3. 

It ’suffices,  in  order  to  explain  the  final  result 
of  distillation,  to  admit  that  Si  83  Cl  is  decom¬ 
posed  under  the  influence  of  heat  into  chloro¬ 
sulphuret  and  sulphur,  as  the  equation, 
2Si  S2  Cl  =  Si  S  Clj-rSi  S3,  wotild  indicate. 

[  To  be  continued.'] 


MM.  riGUIER  AND  L.  MIALHE  ON 
THE  ANALYSES  OF  THE  PRINCIPAL 
MINERAL  WATERS  OF  GERMANY. 


ANALYSIS  OF  THE  THREE  SOURCES  OF  THE 
MINERAL  WATER  OF  CARLSBAD. 

(1.)  Source  Kochbrunnen.  Aliti’e*  of  the  water 


yielded  :  — 

Chloride  of  sodium  .  7.332 

“  magnesium  .  0.246 

“  potassium  . .  0.038 

Sulphate  of  lime .  0.085 

Carbonate  of  lime  .  0.180 

“  magnesia  .  0.008 

“  protoxide  of  iron . .  0.009 

Silicate  of  soda  .  0.183 

Bromide  of  magnesium .  0.019 


8.100 


(2.)  Source  of  the  Cologne  Hotel  : — 


Chloride  of  sodium .  6.791 

“  magnesium .  0.280 

“  potassium .  0.101 

Sulphate  of  lime .  0.136 

Carbonate  of  lime . 0.156 

“  magnesia .  traces 

“  protoxide  of  iron.  .  0.010 

Silicate  of  soda .  traces 

Bromide  of  magnesium .  0.016 

7.484 

(3.)  The  Eagle  source  : — 

Chloride  of  sodium  .  7.136 

“  magnesium  .  0.254 

“  potassium .  0.043 

Sulphate  of  lime .  0.098 

Carbonate  of  linio .  0.050 

“  magnesia .  0.  traces 

“  protoxide  of  iron. .  0.015 

Silicate  of  soda .  0.041 

Bromide  of  magnesium .  0.008 


8.225t 


*  A  litre  is  equal  to  1  pint,  l.'j  fluid  ounces,  1  fluid  do., 
and  16  minims. 

+  In  these  analyses  there  is  no  account  of  the  arsenic 
said  to  exist,  according'  to  the  researches  of  Walchner, 
Figuier,  and  Mialhe. 


Two  sources  of  the  mineral  water  of  Nauheim 


yielded  the  following  results  : — 

(1.)  Source  No.  2  : — 

Chloride  of  sodium  .  23.046 

“  magnesium .  3.760 

“  potas.sium  .  1.005 

Sulphate  of  lime .  0.627 

Carbonate  of  lime  .  1.095 

“  protoxide  of  iron. .  0.121 

Silicate  of  soda  .  0.039 

Bromide  of  magnesium .  0.090 


(2.)  Source  No.  5  : — 

Chloride  of  sodium . 

“  magnesium . 

“  potassium . 

Sulphate  of  lime . 

Carbonate  of  lime  . 

“  protoxide  of  iron . . 

Silicate  of  soda  . 

Bromide  of  magnesium . 


29.783 

27.333 
2  653 

t  i 

0.047 

1.280 

0.016 

0.005 

0.100 


31.434 

The  two  principal  sources  of  Hombourg  jdelded 


the  following  results  : — 

(1.)  Elizabeth  source  : — 

Chloride  of  sodium  .  10.649 

“  magnesium  .  1.187 

“  potassium  .  0.030 

Sulphate  of  lime .  0.027 

Carbonate  of  lime .  0.940 

“  magnesia .  0.330 

“  protoxide  of  iron  0.043 

Silicate  of  soda  .  0.064 


13.300 

(2.)  The  Emperor’s  source  : — 

Chloride  of  sodium  .  16.024 

“  magnesium .  1.302 

“  potassium  .  0.027 

Sulphate  of  lime .  0.018 

Carbonate  of  lime .  0.027 

“  magnesia .  traces 

“  protoxide  of  iron . .  0.097 

Silicate  of  soda  .  0.031 


18.523 

The  following  is  the  result  of  an  analysis  of 


the  sources  of  Soden: — 

(1.)  Source  No.  6,  A  : — 

Chloride  of  sodium  .  14.327 

“  magnesium .  0.311 

“  potassium .  0.207 

Sulphate  of  lime .  0.094 

Carbonate  of  lime  ...  .  0.540 

“  magnesia .  0.108 

“  protoxide  of  iron. .  0.045 

Silicate  of  soda  .  0.061 

Alumina  .  traces 


15.691 

(2.)  Source  No.  6,  B  : — 

Chloride  of  sodium  .  10.898 

“  magnesium .  7.284 

“  potassium .  0.229 

Sulphate  of  lime .  0.082 

Carbonate  of  lime .  0.979 

“  magnesia .  0.098 

‘  ‘  protoxide  of  iron ...  0.037 

Silicate  of  soda .  0.064 

Alumina .  traces 


12.671 

The  mineral  waters  of  Baden,  of  Kreuznach, 
and  of  Kissingen  present  the  greatest  analogies 
of  composition  with  the  preceding.  As  their 
analyses  have  been  made  by  Koestner,  Liebig, 
and  Vogel,  the  present  experimenters  have  con¬ 
tented  themselves  by  referring  to  those  great 
authorities. 

The  French  mineral  waters  which  most  re¬ 
semble  in  apposition  the  mineral  waters  in  Ger¬ 
many,  of  which  the  analysis  has  been  given,  are 
those  of  Bourbonne,  Balaruc,  and  Niederbronn, 
The  following  is  an  analysis  of  them. 


The  mineral  water  of  Niederbronn,  in  Alsace, 
yielded  the  following  results  : — 


Water  of  Niederbronn ;  — 

Chloride  of  sodium .  3.070 

“  magnesium  .  0.288 

“  potassium .  0.260 

“  calcium .  0.825 

Sulphate  of  lime .  0.090 

Carbonate  of  lime  .  0.120 

Bromide  of  sodium  .  0.040 

Carbonate  of  protoxide  of  iron . .  0.091 

“  magnesia . \ 

“  alumina . j 

“  oxide  of  manga-  >  traces 

nese . i 

“  silicate  of  iron*  .  ] 


The  water  of  Bourbonne  gave  us  the  following 
results  for  the  two  sources  of  the  place  and  of 


the  establishment : — 

(1.)  Source  of  the  place  : — 

Chloride  of  sodium .  5.783 

“  magnesium  . .  0.392 

Sulphate  of  lime .  0.899 

“  potash  .  0.149 

Carbonate  of  lime  .  0.108 

Bromide  of  sodium .  0.065 

Silicate  of  soda .  0.120 

Alumina  .  0.030 


7.546 

(2.)  Interior  source  of  the  establishment :  — 

Chloride  of  sodium .  5  771 

“  magnesium  .  0.381 

Sulphate  of  lime .  0.098 

Bromide  of  sodium .  0.054 

Silicate  of  soda .  ....  0.120 

Alumina .  0.029  f 


7.471 

The  following  analysis  of  the  water  of  Balaruc 
is  taken  from  a  work  entitled  “  Nouvelles  Ob¬ 
servations  sur  la  Source  Thcrmale  de  Balaruc,” 
by  MM.  Marcel  de  Serres  and  L.  Figuier  : — 


Water  of  Balaruc  : — 

Chloride  of  sodium .  6.802 

”  magnesium .  1.074 

Sulphate  of  lime  .  0.803 

”  potash  .  0.053 

Carbonate  of  lime  .  0.270 

“  magnesia  . .  0.039 

Silicate  of  soda  .  0.031 

Bromide  of  sodium .  0.003 

”  magnesium  .  0.032 

Oxide  of  iron  .  traces]: 


All  these  mineral  waters  present  a  remark¬ 
able  analogy  of  eomposition  with  that  of  sea¬ 
water,  which  may  be  regarded  as  the  true  type 
of  saline  mineral  waters.  The  following  are  the 
results  furnished  by  the  analysis  of  a  litre  of 
sea- water  collected  at  a  distance  of  some  leagues 


from  Havre  : — 

Analysis  of  sea- water : — 

Chloride  of  sodium .  25.704 

“  magnesium  .  2.905 

Sulphate  of  magnesia  .  2.462 

“  lime  .  1.210 

”  potash  .  0.094 

Carbonate  of  lime .  0.132 

Silicate  of  soda  .  0.017 

Bromide  of  sodium .  0.103 

”  magnesium  .  0.030 

Oxide  of  iron,  carbonate  ofl 
magnesia,  and  phosphate  of  J  traces 
magnesia .  j 


If  in  like  manner  we  review  the  analyses  of 
other  mineral  waters,  it  will  be  very  easy  to 
seize  their  analogies.  The  waters  of  Nauheim, 
Baden,  ‘  Wiesbaden,  Kissingen,  Kreuznach, 
Hombourg,  and  the  French  mineral  waters 
of  Niederbronn,  Bourbonne,  and  Balaruc  con¬ 
tain  all  the  same  mineral  principles ;  the 
only  variation  between  the  several  waters  being 
merely  that  of  relative  proportion  of  ingredients. 

The  only  sensible  difference  between  them  is 

*  The  ■water  of  Niederbronn  contains  a  small  quantity  of 
arsenic. 

■f  The  presence  of  arsenic  has  been  demonstrated  in  the 
waters  of  Bourbonne. 

t  According  to  M.  roumarede,  the  waters  of  Balaruc 
contain  minute  traces  of  arsenic. 
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in  the  proportion  of  sulphate  of  lime  and  car¬ 
bonate  of  iron,  the  German  mineral  waters 
being  a  little  more  ferruginous  than  those  of 
France,  whereas  the  latter  abound  a  little  more 
in  gypsum.  It  will  be  remarked,  moreover, 
that  all  the  waters  mentioned  here  bear  a  great 
resemblance  to  sea- water  in  composition.  In 
order  to  ascertain  to  what  extent  the  French 
mineral  waters  might  be  substituted  for  those 
of  Germany,  we  determined  the  quantity  of 
bromide  contained  in  the  mother  liquors  of  the 
saline  springs  of  Nauheim  and  Kreuznach,  and 
the  residue  of  evaporation  of  the  saline  springs 
of  Salis  in  Bearn.  The  following  results  were  ob¬ 
tained  : — 

A  kilogramme  of  the  mother  water  of  Kreuz¬ 
nach,  having  the  density  of  1.293,  contained  316 
grammes  six  tenths  of  soluble  matter  ;  amongst 
the  salts  2.6  of  bromide  of  magnesium  and  8.7 
of  bromide  of  sodium  were  found.  A  kilogramme 
of  the  mother  water  of  Nauheim,  having  a  density 
of  1.381,  contained  383.3  grammes  of  soluble 
material,  and  amongst  the  salts  1.43  grammes 
of  bromide  of  magnesium  and  2.60  of  bromide 
of  sodium  were  discovered. 

According  to  these  results,  two  pints  by  volume 
of  the  mother  waters  of  the  saline  springs  of 
Bearu  contain  pretty  nearly  as  much  bromide  as 
the  mother  water  of  Nauheim,  and  hence  would 
seem  to  be  competent  to  produce  a  double  thera¬ 
peutic  effect.  The  results  mentioned  in  the 
work  would  appear  to  open  an  interesting  way 
of  employing  the  French  mineral  waters.  The 
mixture  of  our  thermal  springs  with  sea- water ,- 
the  addition  to  the  same  mineral  waters  of  the 
saline  constituents  of  the  ocean,  or  the  addition 
of  the  same  to  another  portion  of  sea-water, 
heated  to  the  necessary  degree,  of  simulating 
the  thermal  spring,  might  be  so  many  means  of 
rendering  service  to  the  therapeutic  art.  By 
such  artifices,  judiciously  employed,  might  pro¬ 
bably  be  supplied  in  many  cases  the  principal 
mineral  waters  of  Germany  which  enjoy  a  merited 
reputation.  It  is  manifestly  evident  that  medical 
observations  alone  will  tend  to  the  appreciation 
of  the  real  value  of  the  idea.  Our  object  in 
publishing  this  investigation  is  for  the  purpose  of 
directing  the  attention  of  physicians  who  live  in 
the  proper  localities  to  the  interesting  subject 
which  presents  itself  to  them  for  investigation. — 
Journ.  de  Chim.  Medicale,  No.  11,  Nov.,  1848, 
p.  635  et  seq. 


EXAMINATION  FOR  ARSENIC  AND 

COPPER  IN  THE  FERRUGINOUS 

WATERS  OF  ROUEN. 

By  M.  J.  GIRARDIN. 

M.  Girardin,  in  a  letter  to  MM.  Chevallier  and 
Gobly,  refers  to  a  memoir  by  these  two  gentle¬ 
men,  entitled  “  Recherches  sur  la  Presence  de 
I’Arsenic  dans  les  eaux  Minerales  et  dans  les 
Depots  qu’elles  Fournissent,”*  in  which  the  au¬ 
thors  appeal  to  tlie  chemists  of  Rouen  to  place 
beyond  doubt  the  assertion  that  the  waters  of  la 
Marequerie  contained  arsenic  and  copper. 

The  following  are  some  analyses  which  M. 
Girardin  had  recourse  to  for  the  determination  of 
that  point :  — 

I.  Water  of  la  iVare^Mcrre.  -Twenty-eight  litres 
of  the  water  being  evaporated  to  dryness  with 
care  yielded  9.70  grammes  of  ochreous  residue. 
This  residue  I  boiled  with  an  excess  of  nitric 
acid  with  the  crystals  of  some  chlorate  of  potash, 
the  better  to  destroy  all  traces  of  organic  matter. 
I  then  treated  the  residue  with  concentrated 
sulphuric  acid,  in  order  to  dissipate  the  com¬ 
pounds  of  nitrogen  and  chlorine.  The  saline 
matter  when  dried  was  introduced  into  a  Marsh’s 
apparatus,  liberating  pure  hydrogen,  and  the 
resulting  gas  examined  for  niore  than  a  quarter 
of  an  hour,  during  which  period  not  the  smallest 
trace  of  arsenic  was  discernible. 

I  then  acted  upon  1,200  grammes  of  the  na¬ 
tural  ochreous  deposit  which  settled  in  a  basin 
which  had  been  put  to  catch  the  water  as  it  rises 
from  the  spring.  From  this  I  could  not  succeed 

*  Communicated  to  the  Academy,  March  88,  1848. 


in  extracting  the  slightest  particle  of  arsenic, 
although  I  operated  with  all  possible  care. 

Inasmuch  as  the  deposit  contains  sulphurets 
of  alkalis,  in  considerable  proportions,  I,  for  an 
instant,  supposed  that  the  arsenic  might  exist  in 
the  state  of  sulphuret.  To  satisfy  myself 
whether  this  supposition  were  correct,  I  treated 
with  caustic  ammonia,  several  times  in  succes¬ 
sion,  the  deposit,  previously  dried  and  pow¬ 
dered. 

The  ammoniacal  liquor  upon  evaporation  only 
left  a  residue  insignificant  in  amount,  and  de¬ 
void  of  the  slightest  trace  of  arsenic,  as  was 
proved  by  boiling  it  successively  with  nitric  and 
with  sulphuric  acid,  and  afterwards  operating  by 
Marsh’s  apparatus.  The  water  de  la  Marequerie 
then  contains  no  arsenic,  and  I  have  also  per¬ 
fectly  satisfied  myself  that  it  contains  no 
copper. 

II.  Water  of  St.  Patt?.— Half  a  century  has 
now  elapsed  since  the  waters  of  St.  Paul  began 
to  be  much  frequented.  They  emerge  from  the 
base  of  the  mountain  St.  Catherine  in  a  plea¬ 
sure-ground  situated  on  the  banks  of  the  Seine. 
There  are  four  distinct  sources  or  fountains, 
called  respectively  La  Paule,  L’Argentee,  La 
Celeste,  and  La  Doree.  The  latter,  situated 
nearest  to  the  Seine,  is  least  ferruginous  of  the 
triad.  The  former,  farthest  removed  from  the 
Seine,  had  the  character  of  being  most  potent. 

Towards  the  end  of  the  last  century  the  mine¬ 
ral  establishment  of  St.  Paul  was  converted  into 
a  velvet  manufactory,  then  some  time  afterwards 
into  a  dyeing  establishment.  At  present  the  pro¬ 
perty  is  owned  by  M.  Lepricard,  who  has  estab¬ 
lished  there  a  dyeing  concern  and  a  thread  ma¬ 
nufactory.  Of  these  four  fountains  two  have 
been  closed,  the  most  ferruginous  of  the  lot, 
called  la  Paule,  alone  remaining  open.  It  flows 
into  a  stone  basin,  of  which  the  sides  and  the 
bottom  are  covered  with  an  ochreous  deposition. 
The  temperature  of  this  water  is  still  the  same 
as  in  1778,  when  it  was  under  the  care  of 
Lepecq-de-la-Cloture,  namely,  12,5  degrees  of 
Centigrade. 

It  is  upon  the  water  of  this  very  fountain  that 
I  operated.  The  w'ater  was  clear,  transparent, 
odourless,  having  a  strong  ferruginous  taste.  It 
reddened  litmus  jjaper  exposed  to  it  for  a  quarter 
of  an  hour.  By  concentration  it  became  co¬ 
loured,  and  threw  down  an  ochreous  deposit. 

Forty  litres  yielded  by  careful  investigation  a 
reddish  deposit,  the  weight  of  -which  was  9.5 
grammes.  This  residue,  properly  treated,  did 
not  yield  the  slightest  trace  of  arsenic  or  of 
copper.  Indeed,  it  had  the  same  composition  as 
the  natural  ochreous  deposit  already  described. 

Recent  Analyses  of  the  Ferruyinous  Watej's  of 
Rouen. — These  analyses,  made  in  1842  by  MM. 
Preisser  and  Girardin,  were  communicated  to 
the  Rouen  Academy  of  Sciences  in  1843,  but 
have  not  hitherto  been  made  public  ;  in  fact,  the 
analyses  in  question  constitute  a  portion  of  a 
large  work  on  the  mineral  waters  of  that  depart¬ 
ment  not  yet  finished. 

In  1603  the  Sieur  Antoine,  equerry  of  the 
Duke  of  Montpensier,  discovered  the  ferruginous 
springs  of  Rouen.  James  Duval  mentions  them 
in  his  “  Ilydrotherapeutique,”  published  in  the 
same  year. 

The  analyses,  or  most  of  the  chemical  experi¬ 
ments,  made  upon  those  waters  by  Balthase  Neel, 
Michel  Cottard,  Ledanois,  Boisduval,  Nihell 
Lechandelier,  and  Monnet,  were  insufficient  to 
explain  their  true  composition. 

It  wasDubuc  who  first,  in  1806,  explained  that 
this  iron  existed  in  the  state  of  carbonate,  in  the 
proportion  of  one  grain  to  every  pint,  in  the 
waters  of  la  Marequerie,  and  that  itwas  associated 
with  muriate  and  carbonate  of  lime,  vegetable 
extractive,  and  carbonic  acid,  held  in  solution. 
In  1814  Vogel  the  elder  confirmed  the  analysis  of 
Dubuc,  and,  after  many  trials  made  by  him,  he 
affirmed  that  the  waters  of  la  Marequerie  con¬ 
tained,  besides  carbonic  acid,  carbonate  of  lime, 
c.arbonate  of  iron,  sulphate  of  lime,  and  sulphate 
and  muriate  of  magnesia. 

The  following  is  the  composition  (as  determined 
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by  the  present  authors  in  1842)  of  the  waters  of 
Saint  Paul  and  de  la  Marequerie : — 

Principles  contained  in  one  litre  of  water 


Free  carbonic  acid . 

Silica  . 

Carbonate  of  iron,  with  crenate 
of  ditto . 


St.  Paul. 

0.001 

0.002 

0.069 


lime . 

0.068 

n 

magnesia . 

U 

Chloride  of  calcium  . 

0.046 

magnesium  . 

0.028 

Sulphate  of  lime  . 

0.008 

(( 

magnesia  ....  ... 

2.006 

(< 

iron  . 

traces 

(< 

alumina . 

traces 

Bituminous  organic  matter . . . .  ' 

Crenic  and  apocrenic  acids . . . .  . 

>  u.uuz 

Loss .... 

0.003 

La  Mare¬ 
querie. 
,  .  0.002 
.  0.003 

,.  0.094 
.  0.079 
.  0.011 
.  0.087 
.  0.041 
.  0.012 
..  0.008 
.  0.001 
.  traces 

.  0.007 


0.233  ..  0.345 

It  will  be  observed  that  the  waters  of  Rouen 
are  very  much  charged  with  iron,  and  in  this 
respect  they  may  be  placed  in  the  first  class  in 
the  list  of  ferruginous  mineral  waters.  The 
waters  of  la  Marequerie  are  even  richer  than 
those  of  Forges,  and  assuredly  they  do  not  merit 
the  neglect  into  which  they  have  fallen. 


ANALYSIS  OF  THE  WATERS  OF  THE 
RIVER  EXE  AND  OF  THE  BATH 
WATER- WORKS. 

By  THORNTON  J.  HERAPATH,  Esq. 


I.  WATER  OF  THE  RIVER  EXE. 

The  sample  operated  upon  was  taken  from  the 
middle  of  the  river  at  Exeter,  ju.st  above  the 
bridge,  during  high  tide,  on  the  1st  of  August 
last. 

An  imperial  gallon,  or  70,000  grs.,  was  found 
upon  analysis  to  contain — 

Carbonic  acid  gas,  at55®F.,  7.016  cubic  inches. 


Fixed  constituents : — 

Chloride  of  calcium  .  traces 

Chloride  of  magnesium  .  0.640 

Sulphate  of  magnesia .  0.160 

Sulphate  of  soda  .  0.080 

Crenate  and  apocrenate  of  magnesia  ....  traces 

Organic  matter .  1.600 

Nitrate  of  lime .  0.160 

Carbonate  of  potash  .  traces 

Chloride  of  sodium .  4.240 

Carbonate  of  lime .  0.896 

Carbonate  of  magnesia  .  0.064 

Carbonate  of  protoxide  of  iron . traces 

Sulphate  of  lime  .  3.040 

Phosphate  of  lime  .  very  minute  traces 

Silica  . . traces 


10.880 

As  the  principal  object  of  the  inquiry  was  to 
ascertain,  if  possible,  w'hether  the  w'ater  con¬ 
tained  such  a  large  proportion  of  organic  matter 
as,  from  its  tendency  to  putrefy,  would  render 
it  unfit  for  the  purposes  of  the  brewer,  a  portion 
of  the  water  was  taken,  and  tested  with  chloride 
of  gold  in  the  manner  described  by  M.  A.  Du- 
pasquier,  when  by  the  brownish-red  tint  assumed 
by  the  solution,  after  exposure  to  the  light  of 
the  sun,  an  abnormal  quantity  of  organic  matter 
was  proved  to  be  present. 

In  order  to  determine  the  proportion  of  nitro- 
genized  matters  contained  in  the  water,  the  salts 
which  remained  after  the  evaporation  of  an  im¬ 
perial  gallon  of  the  water  were  taken  and  burnt 
with  potash  and  lime ;  they  furni.shed  5.44  grs. 
of  ammonio-chloride  of  platinum,  corresponding 
to  0.336  gr.  of  nitrogen  or  0.400  gr.  of  ammonia. 

II.  WATER  FROM  BEACON-HILL,  NEAR  BATH. 

The  specimen  of  the  water  forwarded  to  us 
was  said  to  be  similar  to  that  usually  supplied 
by  the  corporation  to  the  citizens  of  Bath. 

It  was  collected  on  March  22,  1848. 

There  being  a  slight  perforation  of  the  cork  of 
the  bottle  in  which  the  water  ivas  sent  to  us  for 
analysis,  it  was  considered  useless  to  attempt  to 
ascertain  the  jiroportion  of  gaseous  carbonic  acid. 
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An  imperial  gallon  of  water  contained  of — 

Chloride  of  calcium  . )  ^ 

Chloride  of  magnesium . j 

Sulphate  of  soda  with  some  sulphate  1 


of  magnesia . / 

Crenate  of  magnesia .  0.080 

Apocrenate  of  magnesia  . .  0.040 

Nitrate  of  lime  or  magnesia .  traces 

Nitrogenous  organic  matter .  a  little 

Carbonate  of  potash .  0.010 

Chloride  of  sodium .  4.000 

Carbonate  of  lime .  11.200 

Carbonate  of  magnesia .  very  minute  traces 

Carbonate  of  the  protoxide  of  iron .  0.012 

Sulphate  of  lime .  4.480 

Phosphate  of  lime .  none 

Bitumen  (?) .  ...  traces 

Silica .  traces 


21.262 

— Chemical  Gazette. 


FOREIGN  SCIENTIFIC  INTELLIGENCE. 


ON  THE  EQUIVALENT  OP  AZOTE. 

The  equivalent  of  azote  w'as  deduced  by 
Pelouze  from  the  chloride  of  ammonium,  the 
chlorine  of  which  having  been  ascertained  and 
put  down  as  175.18. 

Erdmann  and  Marchand  offer  some  measures 
of  precaution  in  order  to  avoid  obtaining  any 
erroneous  results.  When  substances  are  ex¬ 
amined  which  contain  nitric  acid,  or  which, 
containing  azote,  are  produced  by  the  action  of 
nitric  acid,  it  very  easily  happens  that  nitrous 
acid  is  formed,  and  as  such  goes  over  to  the  alka  ¬ 
line  solution,  which  latter  thereby  obtains  a 
yellow  colour.  This  may  be  avoided  by  allow¬ 
ing  the  stream  of  gas,  before  proceeding  from 
the  combustion-tube,  to  pass  over  a  stratum  of 
metallic  copper  minutely  divided. 

ANALYSIS  OF  IMPUKE  AIR. 

Lassaigne  has  examined  the  nature  of  the 
air  of  those  places  where  men  and  animals  were 
living  in  a  crowded  state,  and  where  there  was 
hardly  any  communication  with  the  external  at¬ 
mosphere.  The  results  obtained  were  almost  in¬ 
variably  the  same.  Of  100  volumes  of  air  there 
were  79.35  to  80.10  azote,  19.35  to  20.10  oxygen, 
0.52  to  0.62  carbonic  acid.  The  air  near  the 
ceiling  contained  as  much  carbonic  acid  as  that 
near  the  floor. 

Griiger  of  Miihlhausen  ascertained  the  propor¬ 
tion  of  ammonia  contained  in  the  atmospheric 
air,  by  allowing  the  latter  to  pass  through 
hydrochloric  acid,  and  binding  it  thus  toplatina. 
He  found  that  1.06  cubic  metre  at  O'’  C.  contained 
0.0008466  grammes  of  carbonate  of  ammonia,  or 
that  100,000  parts  of  atmospheric  air  contained 
0.6148,  that  is,  three-fifth  millionths,  of  carbonate 
of  ammonia.  An  inquiry  on  rainy  days  and  in 
dry  weather  was  attended  with  the  same  results. 

ARSENIC  IN  SULPHURIC  ACID. 

According  to  Dupasquier,  arsenic  is  found  in 
sulphuric  acid,  as  arsenious  acid.  He  does  not 
think  that  hydrosulphuric  gas  is  capable  of  re- 
movingjall  arsenic ;  but  the  of  sulphurettedalkalis, 
and  more  especally  sulphuret  of  barium,  are  best 
adapted  for  it.  Wohler  informs  us  that  the  con¬ 
siderable  portion  of  arsenic  contained  (according 
to  Meuser)  in  the  sulphuric  acid  from  Gaslar 
attracted  the  attention  of  the  Government,  and  the 
experiments  instituted  for  the  removal  of  that 
impurity  have  shown  that  10,000  pounds  of  the 
acid  when  analyzed,  according  to  Schnedermann, 
contained  three  tenths  of  a  pound  of  arsenic. 
Quite  a  similar  result  was  obtained  by  Herzog. 
The  special  result  of  these  two  analyses  was  as 
follows :  — 

Schned.  Herzog. 

Sulphuric  acid  (free  from 


water)  .  7749.10  7857.14 

Water  .  2243.54  2135.33 

Sulphate  of  potassa  and  soda..  1.35  2.41 

Oxide  of  lead .  1.72  1.99 

Oxide  ofiron  . 2.91  1.25 

Alumina  . . ...  0.99 


Lime .  0.58  0.26 

Arsenious  acid  .  0.31  0.39 

Oxide  of  antimony,  with 

traces  of  oxide  of  lead  ....  0.49  0.24 

Sulphurous  acid .  . .  traces 


10000.00  10000.00 

PHOSPHORESCENT  LIGHT. 

Fischer  has  instituted  a  series  of  experiments  on 
the  light  produced  from  phosphorus,  from  which 
it  appears  that  this  phenomenon  only  attends 
the  oxidation  of  the  phosphorus,  and  can,  there¬ 
fore,  only  be  obtained  when  the  metal  is  exposed 
to  some  kind  of  air  containing  oxygen,  and  until 
the  latter  is  wholly  consumed.  In  the  vacuum 
of  Torricelli  no  light  ■whatever  can  be  obtained 
even  by  heating  the  phosphorus  to  the  boiling 
point. 

NEW  INVESTIGATIONS  ON  SEA-W'ATER. 

Forchhammer  has  found  the  water  of  the 
Mediterranean  in  the  neighbourhood  of  Malta 
to  contain  more  salt  water  than  that  of  any 
other  locality.  1,000  parts  of  it  contained  37.177 
solid  matters,  andamongthese20.046chlorine.  All 
sea-water  after  being  filtered  contains  carbonate 
and  phosphate  of  lime  in  solution,  also  silica  ; 
but  of  the  latter  never  more  than  0.03  in  1,000 
parts.  Lewy  ascertained  the  nature  of  gases 
contained  by  the  sea  in  solution  at  various  times 
of  the  day.  The  experiments  were  instituted  in 
the  months  of  August  and  September  near  Lan- 
grune  (department  of  Calvados),  and  from  them 
it  appears  that  there  is  more  oxygen  at  daytime 
than  at  night,  but,  as  regards  carbonic  gas,  just 
the  contrary  is  the  case.  The  portion  of  oxygen 
varied  from  32.5  to  34.4  per  cent. ;  that  of  car¬ 
bonic  acid  from  12,0  to  19.4  per  cent. ;  that  of 
azote  from  48.1  to  53.7  per  cent.  There  was 
also  found  a  small  quantity  of  hydrosulphuric 
acid,  about  0.25  to  0.75  per  cent. 

E.  KOPP  ON  BALSAM  OF  TOLU. 

Balsam  of  tolu  has  been  submitted  to  a  new 
analysis  by  E.  Kopp,  and  found  to  be  composed  of 
a  small  quantity  of  tolen  (Cjo  Hg),  acid  of  cinna- 
mom  (not  benzoic  acid),  of  a  resin  easily  soluble 
in  alcohol  (Cjg  Hjg  Og),  and  of  another  resin 
which  is  difficultly  soluble  in  alcohol  (C^g  IIk,  O5 
or  Cgg  Hjo  Ojo).  Tolen  is  colourless,  very  fluid, 
of  a  smell  similar  to  that  of  elemi,  its  taste  is 
sharp,  not  dissimilar  to  that  of  pepper,  and  its 
specific  gravity  0.858;  its  boiling  point  is  at 
154  —  160'’;  exposed  to  the  air,  it  thickens 
in  the  course  of  time.  Under  the  influence  of 
the  atmosjiheric  air,  cinnamomic  acid  and  a  resin, 
difficultly  soluble  in  alcohol,  gradually  de¬ 
velop  themselves  ;  the  chemical  composition  of 
the  balsam  appears,  therefore,  to  be  originally 
very  simple. — Poggendorff’ s  Annalen,  Oct.,  1848, 


Stained-Glass  Pigments. — Flesh  Colour; 
Take  an  ounce  of  red  lead,  two  ounces  of  red 
enamel  (Venetian  glass  enamel,  from  alum  and 
copperas  calcined  together),  grind  them  to  fine 
powder,  and  work  this  up  with  spirits  (alcohol) 
upon  a  hard  stone.  When  slightly  baked,  this 
produces  a  fine  flesh  colour.  Black  Colour  : 
Take  fourteen  ounces  and  a  half  of  smithy  scales 
of  iron,  mix  them  with  two  ounces  of  white  glass 
(crystals),  an  ounce  of  antimony,  and  half  an 
ounce  of  manganese  ;  pound  and  grind  these  in¬ 
gredients  together  with  strong  vinegar.  A  bril¬ 
liant  black  may  also  be  obtained  by  a  mixture  of 
cobalt  blue  with  the  oxides  of  manganese  and 
iron.  Another  black  is  made  from  three  parts 
of  crystal  glass,  two  parts  of  oxide  of  copper,  and 
one  of  (glass  of)  antimony  worked  up  together, 
as  above.  Brown  Colour  :  An  ounce  of  white 
glass  or  enamel,  half  an  ounce  of  good  manga¬ 
nese  ;  ground  together.  Bed,  Rose,  and  Brown 
Colours  are  made  from  peroxide  of  iron,  prepared 
by  nitric  acid.  The  flux  consists  of  borax,  sand, 
and  minium  in  small  quantity.  Red  colour  may 
be  likewise  obtained  from  one  ounce  of  red  chalk 
pounded,  mixed  with  two  ounces  of  white  hard 
enamel,  and  a  little  peroxide  of  copper.  A  red 
may  also  be  composed  of  rust  of  iron,  glass  of 
antimony,  yellow  glass  of  lead,  such  as  is  used 
by  potters  (or  litharge),  each  in  equal  quantity ; 


to  which  a  little  sulphuret  of  silver  is  added. 
This  composition,  well  ground,  produces  a  very 
fine  red  colour  on  glass.  When  protoxide  of 
copper  is  used  to  stain  glass,  it  assumes  a  bright 
red  or  green  colour,  according  as  the  glass  is 
more  or  less  heated  in  the  furnace,  the  former 
corresponding  to  the  orange  protoxide,  the  latter 
having  the  copper  in  the  state  of  peroxide. 
Bistres  and  Brown  Reds  may  be  obtained  by 
mixtures  of  manganese,  orange  oxide  of  copper, 
and  the  oxide  of  iron  called  umber,  in  different 
proportions.  They  must  be  previously  fused 
with  vitreous  solvents.  Green  Colour ;  Two 
ounces  of  brass  calcined  into  an  oxide,  two 
ounces  of  minium,  and  eight  ounces  of  white 
sand  ;  reduce  them  to  a  fine  powder,  which  is  to 
be  enclosed  in  a  well-luted  crucible,  and  heated 
strongly  in  an  air-furnace  for  an  hour.  When 
the  mixture  is  cold,  grind  it  in  a  brass  mortar. 
Green  may,  however,  be  advantageously  pro¬ 
duced  by  a  yellow  on  one  side,  and  a  blue 
on  the  other.  Oxide  of  chrome  has  been 
also  employed  to  stain  glass  green.  A  Fine 
Yellow  Colour ;  Take  fine  silver  laminated 
thin,  dissolve  in  nitric  acid,  dilute  w'ith 
abundance  of  water,  and  precipitate  with  solu¬ 
tion  of  sea  salt.  Mix  this  chloride  of  silver,  in 
a  dry  powder,  with  three  times  its  weight  of  pipe¬ 
clay  well  burnt  and  pounded.  The  back  of  the 
glass  pane  is  to  be  painted  with  this  powder  ;  for 
when  painted  on  the  face  it  is  apt  to  run  into  the 
other  colours.  Another  yellow  can  be  made  by 
mixing  sulphuret  of  silver  with  glass  of  anti¬ 
mony,  and  yellow  ochre  previously  calcined  to  a 
red-brown  tint.  Work  all  these  powders  to¬ 
gether,  and  paint  on  the  back  of  the  glass.  Or 
silver  laminae  melted  with  sulphur,  and  glass  of 
antimony,  thrown  into  cold  water,  and  after¬ 
wards  ground  to  powder,  afford  a  yellow.  A  pale 
yellow  may  be  made  with  the  powder  resulting 
from  brass,  sulphur,  and  glass  of  antimony,  cal¬ 
cined  together  in  a  crucible  till  they  cease  to 
smoke  ;  and  then  mixed  with  a  little  burnt  yellow 
ochre.  The  fine  yellow  of  M.  Merand  is  pre¬ 
pared  from  chloride  of  silver,  oxide  of  zinc, 
white  clay,  and  rust  of  iron.  This  mixture, 
simply  ground,  is  applied  on  the  glass.  Orange 
Colour  :  Take  one  part  of  silver  powder,  as  pre- 
cipated  from  the  nitate  of  that  metal  by  plates  of 
copper,  and  washed  ;  mix  it  with  one  part  of  red 
ochre  and  one  of  yellow,  by  careful  trituration  ; 
grind  into  a  thin  pap  with  oil  of  turpentine  or 
lavender,  and  apply  this  with  a  brush,  dry,  and 
burn  in. 

Syrupus  Quinhe  di  Sulpiiatis. — Magendie’s 
Formula.  Syrup  of  disulphate  of  quinia.  Take 
21b.  of  syrup,  44  grains  of  disulphate  of  quinia ; 
mix,  and  give  doses  of  1  dr.  to  4  dr.  or  6  dr., 
divided  into  smaller  doses,  in  the  course  of  the 
day.  It  is  efficacious  in  the  strumous  disorders 
of  children. 
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ON  CHEMICAL  MANIPULATION. 

Glass  Bending,  Sealing,  and  Blowing. 
The  preparatory  operation  of  glass-cutting 
having  been  well  mastered,  tlie  manipulations 
of  bending,  sealing,  and  blowing  will  be  the 
learner’s  next  advance. 

The  usual  instrument  for  effecting  these  opera¬ 
tions  is  the  table  blowpipe,  as  it  is  called,  and 
which  consists  of  a  fixed  blowpipe  jet,  the  blast 
for  which  is  supplied  by  a  pair  of  bellows 
worked  by  the  foot;  but  an  expert  manipulator 
with  the  ordinary  mouth  blowpipe  will  seldom 
be  brought  to  a  standstill  for  want  of  the 
bellows  instrument.  It  must  be  confessed, 
however,  that  the  mouth  blowpipe  requires  con- 
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siderable  time  and  practice  before  it  can  be 
employed  continually  without  stopping  to 
breathe;  and,  even  this  being  accomplished, the 
art  has  yet  to  be  acquired  of  keeping  up  a 
steady  blest  without  holding  the  instrument  in 
one  hand.  Therefore,  for  the  present,  we  will 
assume  the  learner  to  be  incapable  of  using  the 
mouth  blowpipe,  and  to  be  provided  w'ith  the 
bellows  instrument. 

Before  setting  to  work  let  us  see  that  the  ap¬ 
paratus  is  in  order.  The  jet  may  be  made  of 
bi  •ass;  but,  perhaps,  it  is  still  better  made 
of  hard  green,  and  therefore  somewhat  infusible, 
glass — such,  for  instance,  as  the  neck  of  an  eau 
de  Cologne  bottle.  The  lamp  may  be  made  of 
tin,  copper,  or  iron,  and  the  surface  for  the  wick 
should  at  least  be  capable  of  admitting  a  wick  of 
one  inch  in  length,  by  one  fourth  of  an  inch  wide. 
Smaller  wicks  than  this  may  answer  for  many 
purposes,  but  for  others  would  supply  an  in¬ 
adequate  flame.  Indeed,  a  large  wick  may 
always,  by  mere  trimming,  be  made  to  supply  a 
small  flame,  whereas  small  wicks  cannot  be 
pulled  out  to  the  extent  of  supplying  a  large 
one.  Nay,  a  long  wick  is,  for  general  uses, 
highly  improper,  and  only  to  be  employed  on 
some  especial  occasions,  when  a  necessity  arises 
for  obtaining  during  a  short  period  an  unusually 
large  body  of  flame. 

A  great  deal  of  care  should  be  devoted  to  the 
preparation  of  the  wick,  on  the  goodness  of 
which  much  of  the  success  of  the  future  glass- 
blowing  operations  will  depend.  The  first 
matter  to  be  remembered  is,  not  to  force  too 
large  a  body  of  cotton  into  the  wick-sheath  ;  as 
a  general  rule  only  sufficient  should  be  inserted 
to  impart  a  degree  of  impaction  just  sufficient 
to  prevent  the  burning  or  extreme  part  of  the 
wick  from  sinking  into  the  body  of  the  lamp. 

Great  care  should  also  be  taken  that  the  wick 
be  perfectly  dried  before  immersion  in  the  oil : — 
an  omission  on  this  point  gives  rise  to  the  con¬ 
tinual  formation  of  carbonaceous  lumps  on  the 
wick’s  surface,  most  injurious  to  the  develop¬ 
ment  of  a  good  blowpipe  flame.  The  best 
material  for  yielding  a  clear,  powerful  flame  is 
unquestionably  tallow,  and,  accordingly,  most 
artisans  who  have  to  use  the  table  blowpipe  for 
long  periods  together  generally  employ  it. 

In  the  laboratory,  however,  where  the  use  of 
the  instrument  is  generally  extemporaneous, 
and  of  short  continuance,  there  is  a  practical  in- 
convenience  attendant  upon  the  use  of  tallow, 
viz.,  some  time  must  be  devoted  to  liquefying  it 
before  the  wick  will  yield  a  satisfactory  flame. 
Hence  oil  is  generally  substituted,  and  it  will 
always  be  desirable  to  use  for  this  purpose  the 
best  sperm.  Common  olive,  or  rapeseed,  or 
poppy  oil  may  be  employed,  but  the  flame 
yielded  by  either  of  these  is  considerably  in¬ 
ferior  in  power  to  that  yielded  by  oils  or  fats  of 
animal  origin. 

Having  now  provided  for  the  lamp  and  its 
fittings,  we  will  direct  our  attention  to  the 
bellows.  Relative  to  this  part  of  the  apparatus 
the  chief  thing  to  be  said  is,  that  it  should  be 
adequately  supplied  with  weights  on  the  upper- 
board  to  afford  the  desired  amount  of  air,  without 
the  necessity  of  expanding  the  leather  so  much 
that  a  direct  forcing  action  shall  be  applied  to 
the  air  by  the  limit  of  further  expansion  being 


attained,  which  would  produce  a  harsh,  irregular 
flame,  unadapted  to  the  necessities  of  the  case. 

There  is  one  exception,  however  to  this  rule, 
namely,  when  a  harsh,  irregular,  brush-like 
flame  is  required  for  the  space  of  a  few  seconds 
in  the  operation  of  melting  a  large  expanse  of 
glass,  preparatory  to  the  formation  of  a  bulb. 

All  these  preliminaries  being  arranged,  the 
learner  may  sit  down  and  commence  his  first 
lesson.  As  tools  he  will  require  the  following  ; — 
A  pair  of  surgeon’s  or  watchmaker’s  forceps,  a 
good  file,  a  pair  of  scissors,  the  stem  of  a 
tobacco-pipe,  and  some  pieces  of  hard  wood 
about  the  size  of  a  quill,  and  seven  or  eight 
inches  long.  He  should  also  have  some  pieces 
of  waste  glass  rods  or  tubes,  to  serve,  when 
joined  to  the  glass  to  be  worked  on,  for  handles. 
For  all  ordinary  occasions  these  tools  will  be 
enough. 

Let  the  young  operator,  therefore,  take  bis 
seat,  trim  his  lamp,  light  it,  and  endeavour  to 
obtain  a  good  flame.  Even  the  operation  of 
lighting  so  large  a  wick  as  that  we  have  de¬ 
scribed  requires  a  few  comments.  If  paper  be 
used  on  an  unprepared  wick,  the  latter  will  ne¬ 
cessarily  be  covered  by  the  charred  residue  of  the 
former.  If  a  match  be  employed,  the  wick  will 
be  soiled  by  brimstone  ;  if  a  candle  be  used,  the 
wick  will  become  covered  with  tallow.  If  the 
lamp  be  raised  to  the  flame  of  a  candle  the  oil 
will  run  out.  Thus, — ridiculous  though  liie 
matter  seems, — the  means  of  setting  fire  to  the 
wick  are  not  so  palpable.  The  plan  to  be  pursued 
is  as  .'‘ollows : — Smear  the  wick’s  surface  with 
oil  of  turpentine  by  means  of  a  feather,  and  then 
approach  to  it  a  bit  of  lighted  paper.  Thus 
prepared,  the  ignition  is  so  instantaneous  that 
the  paper  may  be  removed  before  time  has  been 
given  for  the  deposition  of  any  carbonaceous 
residue  upon  the  wick.  For  the  space  of  a 
second,  a  high,  smoky,  pyramid  of  flame, — due  to 
the  burning  of  the  oil  of  turpentine, — asc«nds  ; 
presently,  however,  it  settles  down  into  a  less 
vivid  blaze,  .solely  due  to  the  combustion  of  the 
tallow  or  oil.  The  wick  should  now  be  com¬ 
pactly  squeezed  together  by  means  of  the  two 
iron  wires,  then  parted,  the  middle  in  such  a 
manner  that  an  uninterrupted  stream  of  air  may 
pass  from  one  end  of  the  wick  to  the  other 
w'ithout  coming  in  contact  with  any  long 
filament  of  cotton,  which  invariably  produces  a 
broken,  smoky,  hissing  flame.  Nothing  but 
practice  can  enable  the  operator  to  learn  the 
best  elevation  of  the  wick,  the  best  distance 
above  the  wick  surface  to  project  the  blast,  the 
most  eft'ective  strength  of  this  blast,  or  the  most 
eligible  relation  between  the  beak  of  the  jet 
and  the  exterior  of  the  flame.  As  a  general 
rule,  however,  it  may  be  remarked,  that  the  air 
should  be  made  to  skim  over  the  cotton  as  near 
as  possible  without  touching  it,  and  that  for 
most  purposes  the  jet  should  be  thrust  some 
distance  into  the  flame. 

Before  endeavouring  to  bend,  blow,  or  seal 
glass,  the  operator  should  learn  to  produce  a 
good  jet,  and  to  be  able  to  have  it  always  under 
command.  The  jet  may  be  considered  good 
when  it  manifests  the  following  appearances: — 
It  should  consist  of  two  distinct  parts,  an  inte¬ 
rior  and  an  exterior,  differing  not  merely  in  ap- 
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pearances,  but  also  in  regard  to  their  chemical 
qualities.  The  interior  flame  should  consist  of 
a  lambent  blue  tongue  gradually  tapering  away 
to  a  point,  and  enveloped  by  a  reddish-yellow 
haze  of  incandescence  similar  in  form  to  the 
blue  flame,  which  it  envelops  as  a  sheath,  and 
beyond  which  it  is  considerably  prolonged.  No 
part  of  the  flame,  either  blue  or  red,  should  be 
tinged  by  dirty  streaks  of  imperfectly-burned 
volatile  matters. 

If  this  kind  of  flame  be  not  at  first  produced, 
the  failure  may  depend  (1)  either  on  too  greaC* 
length  of  wick  ;  (2)  too  great  distance  between 
the  jet  and  the  flame  ;  or  (3)  between  the  cur¬ 
rent  of  air  and  the  suifaceof  the  cotton, — condi¬ 
tions  which  if  altered  the  desired  result  will  be 
obtained. 

However  adroitly  the  jet  of  air  may  be  ap¬ 
plied,  there  will  be  generally  a  portion  of  flame 
that  is  incapable  of  being  thrown  into  the  cone, 
and  which  burns  as  though  no  blast  were  ap¬ 
plied.  This  appearance  should  not  be  heeded  : 
it  is  generally  coexistent  with  a  very  beautiful 
jet,  which  once  formed  and  maintained,  the  ope- 
rator’s  object  is  fully  gained.  The  interior,  or 
blue,  flame  will  seldom  be  used  in  any  glass 
blowing,  bending,  or  closing  operations.  Not 
only  is  the  heat  there  produced  so  great  that  the 
glass  liquefies  to  an  undue  degree,  but,  in  con¬ 
sequence  of  this  portion  of  the  flame  contain¬ 
ing  a  portion  of  hydrogenous  and  carbonaceous 
unburned  material,  it  exercises  a  deoxidizing 
agency,  and  hence,  if  the  glass  contain  any  oxide 
of  lead,  the  oxygen  becomes  removed,  the  metal 
reduced,  and  a  black  slain  fottnd.  This  occur¬ 
rence,  indeed,  i.s  one  of  the  most  frequent  to 
which  the  young  manipulator  with  the  table 
blowpipe  is  subjected.  The  external  reddish, 
hazy  flame  is  the  one  of  greatest  utility :  its 
temperature  just  suffices  to  produce  and  main¬ 
tain  the  pasty  consistence  necessary  to  the  work¬ 
ing  of  glass,  whilst,  in  virtue  of  its  oxidizing 
agency,  no  black  stains  from  reduced  lead  re¬ 
sult.  Whilst  on  the  subject  of  dark-coloured 
stains  to  which  glass  during  exposure  to  blow¬ 
pipe  heat  is  subject  iu  the  hands  of  young 
beginners,  we  must  mention  that  occasionally 
they  depend,  not  on  any  reduction  of  metallic 
oxide,  but  upon  the  deposition  externally  of  a 
black  carbonaceous  crust.  In  the  latter  case, 
the  deposition,  if  very  thick,  may  be  wiped  off, 
at  least  partially;  but,  as  this  operation  is  apt  to 
break  the  tube  subjected  to  it,  abetter  plan  con¬ 
sists  in  dissipating  the  carbon  by  holding  the 
stained  tube  in  the  exterior  or  oxidizing  flame. 
In  more  experienced  hands  no  such  deposition 
will  ever  occur.  These  spots,  or  stains,  become 
of  serious  consequence  in  pieces  of  glass  appa¬ 
ratus  through  the  sides  of  which  chemical 
changes  involving  metallic  crusts  are  to  be 
observed.  Thus,  in  prosecuting  the  reduction 
test  for  arsenious  acid,  numerous  experimenters 
have  confounded  the  spots  caused  by  the  blow¬ 
pipe  flame  with  a  coating  of  metallic  ansenic. 

When  the  spirit-lamp  is  employed  for  blow¬ 
pipe  purposes,  the  resulting  flame  is  by  no 
means  well  defined,  and,  in  consequence  of  the 
hydrogenous  combustible  matter  present  in  the 
flame,  a  reduction  of  oxide  of  lead  into  metallic 
lead  is  easily  effected.  It  is  difficult,  therefore, 
so  to  manage  a  spirit-lamp  flame  that  glass  con- 
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taining  oxide  of  lead  shall  not  become  a  little 
cloudy. 

THE  ELECTRIC  LIGHT. 

When  the  first  furor  about  tiie  electric  light 
was  at  its  highest  pitch  of  intensity,  we  were 
amongst  the  first  to  comment,  we  believe  justly 
and  impartially — certainly  not  inimically — upon 
the  difficulties  which  Mr.  Staite  had  laboured 
hard  to  overcome.  We  spoke  in  terms  of  such 
commendation,  as  long  and  successful  scientific 
investigations  pursued  by  the  patentee,  of  the 
ingenious  means  by  which  he  had  made  the 
supply  of  electric  force  self-regulating,  and 
thus  had  partially  overcome  the  great  difficul¬ 
ties  under  which  previous  experimenters  had 
laboured  in  adapting  the  electric  light  to  a 
practical  use,  warranted  us  in  doing.  As  to  the 
much-agitated  question  of  expense,  we  did  not, 
even  on  that  occasion,  give  an  opinion,  being 
actuated  by  the  determination  of  not  checking, 
even  by  inference,  the  public  ardour  with  which 
a  patent  was  ushered  into  existence. 

Had  it  suited  the  patentee’s  scheme  of  di¬ 
plomacy,  it  would  have  been  most  satisfactory 
to  ourselves,  no  less  than  to  others,  to  have  had 
some  indication  of  the  line  of  testimony  neces¬ 
sary  to  prove  that  the  electric  light  was  more 
economical  than  gas;  and  that  some  new  form 
of  battery  would  accomplish  an  avoidance  of  that 
intermittent  light,  which  is  a  difficulty  that  in 
none  of  his  exhibitions  has  the  jiateniee  yet 
perfectly  mastered. 

Although  a  demonstration  of  these  two  pro¬ 
positions  would  have  been,  we  say,  very  de¬ 
sirable,  yet  it  was  not  difficult  to  assume  circum¬ 
stances  which  might  render  it  impolitic,  and  we 
were  content  to  await  the  inventor’s  time. 

It  is  not  a  pleasing  task  for  us  now  to  advert 
to  a  lecture  delivered  by  the  patentee  on  the 
18th  instant  at  the  Westminster  Literary  and 
Scientific  Institution,  during  which,  we  are  con¬ 
strained  to  own,  Mr.  Staite  dealt  most  unfairly 
with  the  public,  in  conveying  a  wrong  impression 
as  to  the  amount  of  knowledge  touching  the 
electric  light  up  to  the  present  time: — “  It  had 
been  said,”  remarked  the  lecturer,  “  that  the 
electric  light  was  no  noveliy — that  it  contained 
no  new  feature — indeed,  a  friend  of  his  (Mr. 
Staite)  had  said  that  he  had  seen  the  light  forty 
years  ago,  but  no  one  could  make  anything  of 
it;  and  a  celebrated  public  lecturer,*  who  was 
now  exhibiting  the  light,  was  staling  in  his  lec¬ 
tures,  three  times  a  week,  that  he  had  shown 
that  light  upwards  of  a  thousand  times.  He 
(Mr.  Staite)  would  subsequently  show  what  was 
meant  by  the  electric  light  of  forty  years  ago,  and 
leave  his  auditors  to  judge  between  the  electiio 
spark,  and  the  steady  and  continuous  light  he 
was  about  to  exhibit.  With  reference  to  the 
want  of  novelty,  similar  remarks  had  been 
applied  to  the  illustrious  Watt’s  imj)rovemenls 
in  the  application  of  steam  as  a  motive  power, 
as  the  iuvemions  of  Savery  and  Newcoman 
were  known  before;  also,  to  Wiiisor,  on  his  in¬ 
troduction  of  gas: — carburetted  hydrogen  was 
known  before;  therefore,  there  vvas  no  novelty 
in  that;  so  it  might  be  said  of  all  things,  as 
they  were  merely  applications  ot  old  princijdes 
to  produce  new  effects.  As  regarded  the  sub¬ 
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ject  of  his  lecture,  unless  the  electric  light  could 
be  made  perfectly  self-acting  and  self-regulating, 
it  w'as  useless,  either  as  a  signal  light,  or  for 
illuminating  purposes ;  and  was,  in  truth,  the 
expensive  toy  it  bad  been  designated.  Now, 
the  desideratum,  he  might  confidently  state,  had 
been  accomplished  by  himself  and  Mr,  Petrie, 
in  a  most  simple  manner.”  The  simple  manner 
we  have  already  detailed  in  a  previous  number. 
It  is  most  ingenious — most  creditable  to  the 
inventive  faculty  of  the  patentee,  and  deserving, 
we  will  add,  of  more  success  than  has  been 
evidenced  by  any  exhibition  we  have  yet  seen. 
We  are  willing  on  this  point  to  accord  to  the 
patentees  much  praise;  but  how  could  Mr. 
Staite,  well  acquainted  as  he  doubtless  must  be 
with  the  whole  history  of  the  electric  light — 
how  could  he  venture  to  show  his  audience  a 
piece  of  ignited  wire  and  call  it  the  electric 
light  of  forty  years  ago?  He  must  have 
formed  a  very  mean  opinion,  indeed,  of  the 
general  chemical  acquirements  of  his  au¬ 
dience,  or  he  would  not  have  dared  to  be  so 
rash.  It  was  a  very  daring  thing,  we 
say,  for  a  gentleman  whose  theme  w  as 
light — light  in  its  most  brilliant,  dazzling 
aspect — to  overshadow  the  mind  of  his  audience 
with  such  a  cloud  of  moral  darkness.  The  bad 
faith,  however,  was  too  palpable.  At  the  con¬ 
clusion  of  the  lecture  a  gentleman, — a  member 
of  the  institution, — complained  that  Mr.  Staite 
had  not  fairly  exhibited  the  electric  light  of 
forty  years  ago;  he  had  only  shown  the  heating 
of  a  piece  of  thin  wire.  Was  he  aware  that  in 
Sir  Humphry  Davy’s  experiments  a  brilliant 
arc  of  light,  four  inches  in  length,  had  been  ex¬ 
hibited,  that,  like  this  light,  completely  eclipsed 
all  others? 

JMr.  Staite,  in  reply,  said — “  he  was,  of  course, 
aware  of  that  fact;  but  it  must  be  borne  in 
mind  that  Sir  Humphry  Davy  used  a  battery 
of  2,000  cells,  while  he  was  employing  only  44.” 
Then,  if  Mr.  Staite  was,  of  course,  aware  of  the 
fact,  he  deliberately  misrepresented  to  his 
audience  the  electric  light  of  forty  years  ago. 
The  lecturer’s  but  is  a  sorry  reservation  which  in 
no  way  aids  him  in  establishing  the  position  he 
had  assumed.  For  the  present  argument  it 
matters  nothing  what  kind  of  battery  Davy 
used, — the  question  being  whether  Davy,  by 
using  his  2,000  cells,  did  or  did  not  effect  some 
kind  of  electric  light  further  than  the  ignition 
of  a  wire?  Mr.  Staite  admits  unhesitatingly 
the  affirmation,  and,  therefore,  lays  himself  open 
to  an  unpleasant  charge. 

The  same  gentleman  then  inquired  if  Mr. 
Staiie  was  not  using  the  nitric  acid  iiattery  ?  and 
whether  he  (Mr.  S.)  could  deny  that  the  light 
with  the  use  of  such  batteries  was  anything  el.se 
but  an  expensive  toy,  as  had  been  stated  in  the 
early  part  of  the  lecture  ? 

Mr.  Staite  admitted  they  were  then  using  the 
nitric  acid  battery  of  Professor  Callum,  and 
why  they  did  not  use  their  improved  batteries 
was,  for  the  reason  before  given,  viz.,  that  they 
could  neither  use  or  make  known  their  con¬ 
struction  without  endangering  the  validity  of 
their  patent. 

Tliis  explanation  is  intelligible,  and  we  may 
possibly  hereafter  find  that  the  new  battery 
realizes  all  the  expectations  which  the  patentee 


now  entertains.  Wlien  we  have  made  ourselves 
acquainted  with  its  construction  and  agency, 
probably  all  doubts  as  to  its  superiority  will 
leave  our  mind.  We  shall  then  congratulate  Mr. 
Staite  on  being  the  inventor  of  a  powerful 
battery,  as  he  has  been  the  inventor  of  a  new 
kind  of  carbonaceous  electrode,  and  a  very  in¬ 
genious  application  of  electro-magnetic  princi¬ 
ples  in  the  construction  of  the  regulator ;  but 
Mr.  Staite  egregiously  deceives  himself  and  the 
public  in  telling  them  he  is  the  inventor  of  the 
electric  light. 

“  He  wished  it  to  be  understood  that  their  im¬ 
provements  in  batteries  was  the  subject  of  a 
patent,  that  would  be  enrolled  on  the  I4th  of 
January  next;  and,  until  then,  he  had  been 
strongly  advised  not  to  make  the  invention  pub¬ 
lic.  Viewing  the  question,  however,  with  refer¬ 
ence  to  the  cost  of  the  electric  light  as  a  com¬ 
mercial  transaction,  he  was  prepared  to  say  (and 
he  begged  this  assertion  might  be  thrown  in  his 
teeth  if  he  failed),  that  they  (the  patentees) 
would,  after  the  enrolment  of  their  specification, 
be  prepared  to  supply  batteries  that  would  be 
absolutely  remunerative  to  the  parties  using  the 
light.  He  (Mr.  Staite)  had  spent  upwards  of 
.£5,000  in  bringing  the  light  to  its  present  per¬ 
fection,  and  he  believed  that  it  would  he  gene¬ 
rally  acknowledged  that  it  was  widely  different 
to  the  light  of  forty  years  ago.  He  was  aware 
that  it  would  meet  with  considerable  opposition 
on  the  part  of  those  interested  in  the  consump¬ 
tion  of  gas  ;  that  he  was  prepared  for.  All  in¬ 
ventions  tending  to  subvert  existing  arrange¬ 
ments  would  meet  with  every  obstruction  ;  but 
he  was  firmly  convinced,  and  in  this  opinion  he 
was  borne  out  by  several  scientific  gentlemen  of 
tlie  highest  attainments,  that  the  electric  light 
would  prevail.” 

The  patentee  adverted  to  the  opposition  he 
expected  from  the  gas  monopolists  so  strongly, 
that  it  may  not  be  undesirable  for  us  to  state 
bow  perfectly  free  we  are  from  any  imputation 
of  acting  in  obedience  to  incitements  from  such 
quarters,  seeing  that,  on  several  occasions,  we 
hive  already  exposed  in  this  journal  their  many 
abuses, — and  that  we  intend  to  do  so  again.  It 
is  from  motives  of  justice  merely  to  the  public 
that  we  have  passed  these  comments — with  no 
malice  or  ill  feeling  to  (he  patentee,  who  will  no¬ 
where  find  a  more  willing  advocate  than  this 
journal  whenever  he  shall  have  really  achieved 
and  demonstrated  the  perfection  for  practical  use 
of  the  electric  light. 


THE  NEW  EDUCATIONAL  MOVEMENT. 
A  VAST  amount  of  argument  has  been  wielded 
adverse  to,  or  in  favour  of,  the  new  scheme  of 
education  to  be  henceforth  pursued  at  Cam¬ 
bridge.  The  comments  on  the  propriety  of  this 
important  subject  have  assumed  an  air  of  in¬ 
tensity  commensurate  with  so  great  an  organic 
change  in  one  of  our  old  universities.  Thus, 
whilst  one  party  conteurns  the  so-called  improve¬ 
ments  ;  calling  them  innovations,  puerilities, 
absurdities  ; — frothy,  uprisings  of  a  revolutionary 
spirit;  and  already  sees  depicted  a  downfal  of 
the  church,  the  state,  the  crown, — in  close  con¬ 
nection  with,  and  consequent  on,  the  intro¬ 
duction  of  studies  so  heretical  and  antichristian 
as  geology,  chemistry,  political  economy,  and 
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the  living  literatureofEiirope: — another  party, — 
larger,  vve  believe,  as  we  know  it  to  be  more  in¬ 
telligent, — advocates  tlie  diaraelrically  opposite 
doctrine — that  neither  a  profound  knowledge 
of  abstract  mathematics,  nor  u  prufoand  ac¬ 
quaintance  with  the  authors  of  classic  Greece 
and  Rome,  is  in  itself,  exclusively,  a  fit  and 
proper  study  for  a  modern  youth. 

Many  of  those  who  have  so  strenuously, — nay, 
fiercely, — contended  for  and  against  the  new 
system  at  Cambridge,  might  have  saved  them¬ 
selves  much  trouble, — the  public  press  much 
paper,and  society  a  considerable  amount  of  heavy 
reading.  Cambridge  will  exercise  a  far  less  in¬ 
fluence  on  the  new  educational  movement  than 
either  she  herself,  or  her  friends,  or  her  enemies 
imagine.  A  still  deeper  influence  is  at  work;  not 
commencing  in  our  universities;  amongst  youths 
of  mature  years,  with  notions  ))recoiiceived  and 
usually  far  too  deeply-rooted  for  alteration  there, 
but  in  our  schools, —  the  earlier  seals  of  learning, 
where  feelings  are  moulded  and  tendencies 
directed,  just  as  in  our  universities  they  should 
be  perfected  and  confirmed. 

Amongst  the  seminaries  which  have  been  fore¬ 
most  in  adopting  the  new  educational  scheme  is 
that  of  Mr.  I.  C.  Nesbit,  in  Kennington-lane, 
and  the  Agricultural  School  of  Kimbolton.  Of 
the  latter  we  have  heard  all  that  the  warmest 
advocate  of  an  enlightened  education  could 
wish;  of  the  former,  its  metropolitan  site  has 
been  favourable  to  our  more  intimate  ac¬ 
quaintance  with  its  system,  and  its  merits. 

At  the  close  of  the  past  quarter  a  public  ex¬ 
amination  was  held,  in  which  all  the  pupils  bore 
testimony  to  the  benefits  which  Mr.  Neshit’s 
system  had  conferred  upon  them  ;  and  the  suc¬ 
cessful  prize  competitors  give  evidence  of  a 
dawning  talent  which  we  have  no  doubt  will 
be  largely  manifested  in  future  years. 

On  the  subject  of  an  agricultural  school  or 
college,  specially  so  called,  we  entirely  agree  in 
opinion  with  a  gentleman  who  spoke  on  the 
occasion  adverted  to.  He  said: — 

“  I  should  feel  that  I  were  unworthy  of  being 
my  friend’s  guest  on  this  important  occasion  if 
I  did  not  offer  tw'O  or  three  remarks  upon  what 
I  have  had  the  gratification  to  see  and  hear  this 
evening.  I  assure  you  it  has  called  up  many' 
pleasing  recollections  ;  and  I  have  reflected  with 
considerable  regret  that,  when  I  was  of  the  age 
of  these  lads,  general  education  had  not  taken 
that  turn  which  it  now  seems  to  be  doing.  Then, 
as  my  friend  Mr.  Nesbit  says,  we  were  nailed 
down  to  Greek,  Latin,  and  mathematics,  and  had 
very  little  time  for  the  acquisition  of  general 
knowledge.  I  think  we  are  exceedingly  in¬ 
debted  to  those  who,  like  our  friends  the  Messrs. 
Nesbit,  are  infusing  into  our  general  system  of 
education  that  species  of  knowledge  which  can¬ 
not  fail  to  become  practically  useful  in  after  life. 

I  cannot  help  congratulating  you,  as  a  portion  of 
this  great  nation,  that  in  one  of  those  higher 
spheres  which  we  are  proud  to  look  up  to — for 
both  those  who  have  been  members  of  the  uni¬ 
versities  and  those  who  have  not  look  up  to  them 
with  respect— I  am  glad  to  find  that  in  the  Uni¬ 
versity  of  Cambridge  there  has  lately  been  an 
intimation  given  that  the  system  of  education  at 
present  existing  there  is  about  to  be  reformed, 
and  that  the  species  of  general  knowledge  which 
has  been  adverted  to  this  evening  will  in  future 
be  attended  to  by  those  who  have  to  till  the 
highest  positions  in  this  country — (Cheers). 
Such  a  fact  cannot  fail  to  interest  all  classes ; 
and  1  agree  with  our  friend  Mr.  Nesbit  that 
there  is  nothing  like  practical  knowledge,  know¬ 
ledge  which  will  be  useful  in  after  life,  as  the 


basis  of  general  education.  I  also  congratulate 
Mr  Nesbit  on  his  success  in  another  point  of 
view,  namely,  in  reference  to  agriculture;  a 
subject  in  which  I  feel  great  interest,  having 
been  engaged  in  it  during  nearly  the  whole 
period  of  my  life.  I  am  glad  to  perceive  that 
attention  is  here  paid  to  those  sciences  which 
are  likely  to  be  beneficial  to  our  rising  agricul¬ 
turists,  and  I  look  forward  to  an  improvement 
in  that  class  quite  as  great  as  that  which  cha¬ 
racterizes  any  other  portion  of  society — (Hear, 
hear).  I  have  long  been  of  opinion  that  the 
only  true  way  of  improving  agricultural  educa¬ 
tion  is  by  infusing  better  principles  of  education 
into  existing  schools — (Hear,  hear).  I  know 
there  are  those  who  are  very  zealous  for  the 
establishment  of  agricultural  colleges.  I  should 
be  sorry  to  say  a  word  which  could  in  the 
slightest  degree  damage  any  attempt  w'hich  may 
be  made  to  improve  agricultural  education  ;  but, 
having  resided  myself  for  a  great  many  years 
in  the  country,  I  know  how  our  schools  are  con¬ 
stituted  and  supported,  and  I  have  always 
been  of  opinion  that  the  most  satisfactory, 
the  most  expeditious,  and  the  most  certain  mode 
of  rapidly  increasing  the  sphere  of  agricultural 
knowledge  is  to  endeavour  to  infuse  a  better 
sj’stem  of  teaching  into  the  schools  already  exist¬ 
ing.  I  really  think  it  would  be  far  more  difficult 
to  establish  new  schools  upon  better  principles 
than  to  infuse  such  principles  into  those  which 
are  already  in  operation.” 

Mr.  Nesbit  was,  we  bel  eve,  the  very  first  to 
introduce  a  .sysiem  ol'  analytical  clieinistry  as  a 
portion  of  school  disciplitie,  instead  of  the  scien¬ 
tific  Christmas  pantomime  known  as  popular 
lectures.  Tlie  investigations  made  by  pupils  in 
the  Kenniiiglon  School  laboratory,  on  subjects 
both  agricultural  and  general,  would  do  credit 
to  iusiituiioiis  of  far  higher  scientific  pretensions. 
On  this  point,  however,  our  readers  shall  soon 
have  an  opportunity  of  judging. 


COURSE  OF  BLOWPIPE  OPERATIONS.* 


In  the  qualitative  analysis  of  complex  sub¬ 
stances  the  blowpipe  cannot  be  dispensed  with, 
because  certain  bodies,  especially  several  metal¬ 
lic  oxides,  are  thus  more  easily  and  accurately 
recognised  than  in  the  humid  way,  especially 
upon  small  quantities.  We  should  not  advise 
to  trust  exclusively  to  the  blowpipe  for  the 
qualitative  examination  of  a  substance,  espe¬ 
cially  if  it  contain  several  constituent  principles. 
It  is  true  that  the  operation  is  more  readily  suc¬ 
cessful  with  less  complex  compounds,  but  even 
then  some  of  the  constituent  principles,  often 
of  an  essential  nature,  may  tints  be  overlooked, 
because  a  great  many  substances  do  not  produce 
very  distinct  phenomena  when  treated  in  the  dry 
way  before  the  blowpipe;  w'hilst,  on  the  other 
hand,  some  substances  react  so  powerfully  as  to 
eclipse  the  reactions  of  the  other  bodies. 

The  operator,  however,  wdio  is  familiar  with 
the  use  of  the  blowpipe  begins  by  submitting  to 
its  action,  if  not  all  substances,  at  least  most 
of  them ;  and,  in  order  to  be  sure  that  he  has 
overlooked  nothing,  he  subsequently  proceeds  to 
analyze  them  in  the  humid  way.  Sometimes, 
however,  the  experiment  is  not  carried  further 
than  the  examination  with  the  blowpipe,  espe¬ 
cially  when  the  object  is  merely  to  ascertain  the 
presence  of  substances  which  may  be  detected  in 
this  manner.  This  is  frequently  the  case  in  ana¬ 
lysis  for  technical  purposes.  Wherefore  I  have 
thought  fit  to  indicate  the  course  to  be  adopted 
for  the  detection  of  the  presence  of  those  con¬ 
stituent  bodies  which  may  be  accurately  recog¬ 
nised  by  the  blowpipe. 

I  will  suppose  the  reader  acquainted  with  the 
construction  of  the  blowpipe,  its  form,  and  the 
parts  of  which  it  is  composed,  the  apparatus  to 
be  used  with  the  blowpipe,  and  the  precaution 
to  be  taken  whilst  using  the  instrument.  All 
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these  points  have  been  developed  in  a  complete 
manner  by  Berzelius  in  his  treatise  on  the 
blowpipe,  to  which  work  the  reader  is  referred. 

The  first  operation  should  take  place  on  very 
small  portions  of  the  substance  under  examina¬ 
tion,  and  it  is  only  subsequently  that  the  sub¬ 
stance  is  dissolved  in  the  fluxes. 

The  course  to  be  adopted  for  the  detection  of 
the  constituent  parts  of  an  unknown  substance 
by  means  of  the  blowpipe  alone  is  as  fol¬ 
lows  : — 

FIRST  OPERATION. 

The  substance  is  to  be  heated  in  a  small  glass 
matras,  or  in  a  glass  tube  sealed  at  one  end.  At 
first  only  the  flame  of  a  small  spirit-lamp  is 
applied,  the  object  of  this  operation  being, 
as  I  have  said,  to  ascertain  whether  the  sub¬ 
stance  contains  any  volatile  principles,  or 
whether  any  organic  matter  forms  part  o‘  the 
compound.  The  heat  is  subsequently  increased 
by  urging  the  flame  of  the  spirit-lamp  with  the 
blowpipe.  The  substances  which  in  this  opera¬ 
tion  may  be  volatilized  without  decomposition, 
or  after  having  been  decomposed,  are  principally 
the  following  :  — 

Water  may  be  contained  in  the  substance 
under  examination,  either  as  an  essential  con¬ 
stituent  part  or  as  water  of  decrepitation.  A 
little  experience  soon  enables  the  operator  to 
judge,  from  the  quantity  which  condenses  on  the 
cold  sides  of  the  tube,  whether  it  is  an  essential 
constituent  portion  of  the  substance,  or  whether 
it  is  only  hygroscopic  water.  The  operator  must 
likewise  examine  whether  the  liquid  thus  ob¬ 
tained  has  an  alkaline  or  an  acid  reaction,  or 
behaves  like  pure  water  towards  litmus-paper.  If 
it  have  an  alkaline  reaction  it  can  be  owing  to  no¬ 
thing  else  but  ammonia,  the  presence  of  which 
may  be  recognised  by  the  white  clouds  which  a 
glass  rod  moistened  with  muriatic  acid  will  pro¬ 
duce  when  held  over  the  said  liquid. 

Volatile  Acids  in  the  gaseous  or  liquid  state. 
The  acid  salts  of  the  acids  which,  in  the  pure  or 
in  the  aqueous  state,  are  volatile,  being  heated 
in  a  small  glass  matras,  by  means  of  the  blow¬ 
pipe  or  of  the  flame  of  the  spirit-lamp,  lose  the 
excess  of  acid,  which  then  strongly  reddens 
blue  litmus  paper  previously  moistened  and  intro¬ 
duced  into  the  neck  of  the  matras.  A  few  only 
of  the  neutral  salts  of  these  volatile  acids  are  de¬ 
composed  when  thus  heated  in  a  small  glass  flask ; 
such  is  especially  the  case  with  a  great  number 
of  neutral  nitrates,  which  till  up  the  flask  with 
red  fumes  of  nitrous  acid.  It  is  safe  to  treat  the 
nitrates  by  bisulphate  of  potash,  in  the  manner 
which  will  be  indicated  further  on,  because, 
when  thus  treated,  they  all  react  in  the  manner 
just  alluded  to.  The  acids  of  the  hyposulphates 
and  hyposulphites  are  iikewdse  decomposed 
when  these  salts  are  heated  in  the  small  glass 
flask,  and  may  be  recognised  as  such  by  the 
odour  of  sulphurous  acid  evolved.  In  a  few  cases 
hydrofluoric  acid  may  likewise  be  expelled  from 
the  combinations  of  fluorine,  by  the  application 
of  heat  alone  ;  such  is  the  case  when  the  com¬ 
pound  contains  at  the  same  time  a  little  water. 

Sulphur  and  some  Metallic  Sulphtirets. — From 
the  substance  under  examination  a  sublimate  of 
sulphur  may  take  place  when  this  body  is  either 
merel)’’  in  a  state  of  mixture,  or  when  the  sub¬ 
stance  contains  metallic  sulphurets  which  are 
susceptible  of  abandoning  part  of  their  sulphur 
when  heated  out  of  the  contact  of  the  air.  In 
this  case  the  sulphur  sublimes  in  the  form  of 
drops,  which  are  reddish-brown  whilst  hot,  but 
which,  on  cooling,  assume  the  characteristic 
yellow  colour  of  sulphur.  The  metallic  sul¬ 
phurets,  which,  being  treated  in  this  manner,  are 
reduced  by  the  loss  of  part  of  this  sulphur  into  a 
lower  degree  of  sulphuration,  have  been  enu¬ 
merated,  but  there  are  several  others  which  may 
lose  a  certain  quantity  of  their  sulphur,  which 
condenses  on  the  cold  sides  of  the  tube  or  small 
flask,  because,  when  thus  heated,  it  is  imiiossible 
to  shelter  them  altogether  from  the  contact  of  the 
air ;  in  consequence  of  which  the  oxygen  of  the 
air  expels  a  small  portion  of  the  sulphur  which 
they  contain.  The  number  of  the  metallic  sul¬ 
phurets  which  sublime  without  decomposition  is 
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very  inconsiderable,  and  is  limited  to  sulpburet 
of  mercury,  which  acquires  a  red  colour  by  tritu¬ 
ration,  and  the  sulphurets  of  arsenic,  w'hich 
might  be  easily  mistaken  by  an  inexperienced 
operator  for  pure  sulphur ;  but  the  presence  of 
arsenic  may  be  easily  detected  therein  by  the 
methods  which  have  been  indicated. 

Selenium  and  some  Metallic  Seleniurets .■ — Sele¬ 
nium  may  be  sublimed  in  the  same  circumstances 
as  sulphur,  either  because  some  selenium  is 
actually  mixed  with  the  substance,  or  because  the 
latter  contains  metallic  seleniurets  rich  in  sele¬ 
nium.  The  selenium  condenses  in  small  quantity 
under  the  form  of  a  reddish  sublimate ;  if  in 
more  considerable  quantity  the  sublimate  has  a 
black  colour,  but  yields  a  deep  red  powder  by 
trituration,  and  which  may  be  recognised  by  the 
odour  of  its  fumes,  &c.  Amongst  the  metallic 
seleniurets,  those  of  mercury  and  of  arsenic  are 
volatilizable,  yet  the  latter  undergoes  slight  de¬ 
composition  dui'ing  the  experiment. 

Volatile  Metals. — They  are  principally  arsenic, 
mercury,  cadmium,  tellurium,  all  of  which  have 
a  metallic  lustre  and  a  black  or  grey  colour. 

Arsenic  sublimes  both  when  it  forms  an  essen¬ 
tial  portion  of  the  substance  under  examination, 
and  when  this  substance  consists  of  metallic 
arseniurets,  containing  a  large  quantity  of 
arsenic,  and  susceptible  of  being  converted  by 
heat  into  less  arsenietted  arseniurets,  or  into 
arseniurets  in  which  the  arsenic  has  only  a  Aveak 
affinity  for  the  other  metal.  Among  the  first  of 
this  class  we  may  name  the  alloys  of  arsenic  Avith 
nickel  (arsenical  nickel),  Avith  cobalt  (grey 
cobalt),  with  iron,  &c.  The  alloys  of  arsenic 
Avith  antimony  may  be  named  as  examples  of 
the  second  class.  A  few  arsenites  yield  likeAAuse 
metallic  arsenic  Avhen  heated  out  of  the  contact 
of  the  air.  It  is  exceedingly  easy  to  detect  the 
presence  of  the  most  minute  traces  of  a  sublimate 
of  metallic  arsenic. 

Mercury  may  be  sublimed  from  most  of  its 
compounds,  and  it  is  more  easily  identified  than 
any  other  metal.  If  the  quantity  be  incon¬ 
siderable,  it  often  yields  a  grey  sublimate  only, 
but  in  Avhich  globules  of  mercury  may  be  dis¬ 
tinctly  rendered  apparent  by  touching  it  with  a 
rod  of  glass  or  of  AA'ood. 

Cadmium  may  be  sublimed  from  some  of  its 
alloys,  and  is  recognised  by  several  of  its  pro¬ 
perties,  especially  because,  Avhen  heated  in  con¬ 
tact  with  the  air,  it  is  converted  into  brownish- 
j’elloAV  oxide  of  cadmium. 

Tellurium  is  more  difficultly  Amlatilizable ; 
heated  in  a  small  glass  flask,  a  bright  red  heat  is 
required  to  sublime  it,  and  it  condenses  on  the 
cold  sides  of  the  tube  or  flask  in  the  form  of 
small  metallic  drops,  which  resemble  those  of 
mercury,  except  that  they  are  solid. 

Volatile  Solid  Acids  and  Oxides. — The  fol¬ 
lowing  belong  to  this  class  :-~Oxide  of  antimony', 
W'hich  fii'st  fuses  into  a  yelloAV  liquid,  and  then 
sublimes  under  the  form  of  shining  crystalline 
needles  ;  tellurious  acid,  which  behaves  nearly 
like  the  above,  but  is  much  more  difficultly 
volatilizable,  and  which  yields  a  sublimate, 
but  Avhich  is  not  crystalline ;  arsenious 
acid,  which  is  A'ery  easily  sublimed ;  arsenic 
acid,  which  is  converted  by'  a  strong  heat  into 
oxygen  gas  and  arsenious  acid,  and  then  yields 
the  same  sublimate  as  arsenious  acid  ;  osmic 
acid,  AA'hich,  being  heated,  sublimes  in  the  form 
of  small  Avhite  drops,  Avith  disengagement  of  a 
strong,  pungent  odour. 

Volatile  Salts. — The  ammoniacal  sails  belong 
to  this  class,  most  of  which  are  completely 
volatilized,  or  which  sublime  only  partially' 
when  they  contain  a  fixed  acid.  The  am¬ 
moniacal  salts  may  easily  be  distinguished  from 
other  salts  by  mixing  them  Avith  soda,  adding 
water  to  the  mixture  so  as  to  form  a  pasty  mass, 
and  exposing  it  to  a  gentle  heat  upon  a  piece  of 
platinum  foil,  by'  Avhich  means  a  strong  odour  of 
ammonia  is  evolved. 

Among  the  haloid  salts  Ave  must  particularly’ 
mention  the  perchloride  of  mercury  (corrosive 
sublimate),  Avhich  begins  to  melt  at  a  very'  gentle 
heat,  and  then  sublimes ;  the  subchloride  of 
mercury  (calomel),  which  sublimes  without  pre¬ 


vious  fusion,  and  thus  yields  a  sublimate  which 
has  a  y'elloAvish  tinge  Avhilst  hot,  but  is  white 
after  perfect  cooling.  The  tAvo  chlorides  of 
mercury,  like  all  the  combinations  of  this  metal, 
generally  yield  a  sublimate  of  mercurial  globules 
when  mixed  Avith  soda,  and  then  heated  in  a 
small  glass  flask  or  tube.  The  compounds  of 
bromine  and  of  iodine  w'ith  mercury  behave 
nearly  like  the  chlorides  of  that  metal,  except 
that  iodide  of  mercury,  w'hich  is  red,  yields  a 
yellow  sublimate,  AA’hich,  hoAvever,  becomes  red 
by  trituration. 

Although  Ave  may  not  discover  any  A'olatile 
principles  in  a  substance  Avhich  Ave  intend  to 
analy  ze,  yet  it  is  frequently'  necessary  to  heat  it 
in  a  small  glass  tube  or  flask  in  the  flame  of  a 
spirit-lamp,  when  it  strongly  decrepitates,  be¬ 
cause  this  decrepitation  might  subsequently 
interfere  Avith  the  operations  to  Avhich  this  sub¬ 
stance  may  ulteriorly  be  subjected.  The  sub¬ 
stances  Avhich  thus  strongly  decrepitate  are  ge¬ 
nerally'  anhydrous  salts,  and  likeAvise  many 
minerals  found  in  nature,  and  amongst  them 
certain  metallic  sulphurets  and  their  compounds. 

In  some  cases,  after  haA'ing  thus  heated  the 
substance  in  question,  it  is  to  be  treated  Avith 
several  reagents,  Avithout  removing  it  from  the 
small  glass  tube  or  flask.  This  is  done,  as  may' 
be  guessed  from  the  preceding  details,  Avhen  it 
is  suspected  that  it  contains  a  combination  of 
mercury'.  It  is  then  to  be  mixed  Avith  an  excess 
of  well-dried  soda,  heated  first  in  the  flame  of 
the  spirit-lamp,  and  the  heat  is  subsequently  in¬ 
creased  by  urging  the  flame  Avith  the  blowpipe. 
If  the  substance  contain  a  combination  of  mer¬ 
cury,  a  grey  coating  of  sublimed  mercury  Avill 
be  formed.  It  sometimes  happens  that  this 
grey  coating  cannot  be  immediately  recognised 
as  metallic  mercury,  in  which  case  the  operator 
is  obliged  to  agglomerate  the  particles  a  little 
by  touching  it  Avith  a  glass  or  a  Avooden  rod, 
Avhich  renders  the  globules  of  mercury  easily 
visible.  If  the  substance  contained  Avater,  or  if 
the  soda  employed  Avas  not  Avell  dried,  water  is 
volatilized  at  the  same  time,  wdiich  condenses  in 
small  drops  on  the  cold  sides  of  the  tube,  and 
Avhich,  subsequently  floAving  in  the  form  of 
large  drops,  may  break  the  tube  ;  it  is  therefore 
advisable  to  heat  the  soda  in  a  small  crucible 
immediately  before  the  experiment,  in  order  to 
expel  the  Avater  it  might  contain  ;  it  is  likcAvise 
advisable  to  hold  the  tube  as  horizontally  as 
possible.  If  the  substance  in  question  is  a  very 
volatile  combination  of  mercury',  for  example,  a 
combination  of  mercury  AA'ith  chlorine  or  Avith 
bromine,  it  may  happen,  especially  if  the  heat 
be  unskilfullymanaged,  that  the  greatest  part  or 
almost  the  Avhole  of  that  substance  Avill  volati¬ 
lize  before  the  soda  has  had  time  to  decompose 
it,  so  that  little  or  no  sublimate  of  mercury'  is 
obtained  ;  in  such  cases  it  is  better  that  the 
soda  employed  be  not  altogether  free  from 
Avater,  and  not  to  heat  the  mixture  in  the  flask 
or  tube  sloAvly',  but,  on  the  contrary',  to  apply 
suddenly',  if  possible,  a  strong  heat ;  but  even 
then  a  portion  of  the  combination  is  sublimed 
Avilhout  having  been  decomposed.  This  incon¬ 
venience  can  be  obviated  only'  by'  moistening  the 
mixture  in  the  small  flask  or  tube  Avith  Avater, 
and  leaving  it  at  rest  for  a  fcAv  minutes  before 
applying  heat  ;  but  by  acting  in  this  manner  it 
is  vt;ry  difficult  to  avoid  the  breaking  of  the 
vessel  AA'hilst  heating  it. 

The  only  other  reagent  besides  soda  Avhich  is 
resorted  to  in  these  experiments  is  bisulphate  of 
potash.  It  is  used  for  the  purpose  of  recog¬ 
nising  the  acids  contained  in  the  salts  after  they 
have  been  separated  from  their  bases  by  fusing 
these  salts  Avith  this  reagent.  It  is  employed 
especially  for  the  purpose  of  ascertaining  the 
presence  of  nitric  acid  in  all  nitrates.  The 
nitrates  are  to  bo  mixed  with  some  bisulphate 
of  potash,  and  the  mixture  being  introduced  in  a 
small  glass  flask  or  tube  is  to  be  heated  in  the 
flame  of  a  spirit  -lamp,  Avithout  the  help  of  the 
bloAvpip6,  by  which  means  a  disengagement  of 
thick  red  fumes  of  nitrous  acid  is  produced. 
The  same  process  is  employ'ed  to  expel  hydro¬ 
fluoric  acid  from  the  combinations  of  fluorine, 


the  presence  of  w'hich  is  detected  because  it 
corrodes  the  neck  of  the  flask  or  the  inside  of 
the  tube.  The  combinations  of  iodine  heated  in 
the  some  manner  Avith  bisulphate  of  potash  yield 
violet  fumes  of  iodine,  and  a  black  sublimate  of 
iodine  condenses  on  the  cold  sides  of  the  tube, 
sulphurous  acid  being  at  the  same  time  dis¬ 
engaged.  The  combinations  of  bromine  treated 
in  the  same  manner  exhale  also  gaseous  bro¬ 
mine,  but  generally  in  such  small  quantity 
that  it  does  not  constitute  a  conclusive  test  of 
the  presence  of  bromine  in  such  compounds. 

In  order  to  detect  the  presence  of  sulphuric 
acid  in  sulphates  having  a  metallic  oxide  for  a 
base,  the  salt  must  first  be  deprived  of  the  water 
which  it  may  contain  ;  it  is  then  to  be  mixed 
W'ith  pulverized  charcoal,  and  the  mixture, 
being  introduced  in  a  small  flask  or  tube,  is  to 
be  heated  by  the  blowpipe,  by  AA'hich  means  a 
strong  odoirr  of  sulphurous  acid  will  be  evolved. 

SECOND  OPERATION. 

After  having  treated  the  substance  under  ex¬ 
amination  in  a  small  glass  flask  or  tube  closed 
at  one  end,  as  mentioned  in  the  first  operation,  it 
is  to  be  heated  in  a  glass  tube  open  at  both  ends 
(and  held  in  an  inclined  position),  first  in  the 
flame  of  the  spirit-lamp  alone,  and  then  in  the 
same  flame  urged  by  the  blast  of  the  blow'pipe. 
The  object  of  this  operation  is  to  ascertain  whe¬ 
ther  the  substance  being  thus  heated  in  a  cur¬ 
rent  of  atmospheric  air  Avill  yield  any  volatile 
matter.  During  this  treatment  the  operator 
may  increase  or  diminish  the  current  of  air 
through  the  tube,  for,  if  it  be  held  in  quite  a 
horizontal  position,  the  current  of  air  is  almost 
null ;  but  it  becomes  more  and  more  active  as 
the  tube  is  held  more  and  more  vertically. 

The  volatile  bodies  Avhich  are  produced  Avhilst 
roasting  the  substance  under  examination  in  a 
current  of  atmospheric  air  escape  at  times  in  the 
form  of  gases,  which  their  odour  may  serve  to 
recognise  ;  at  other  times  in  the  form  of  a  sub¬ 
limate,  Avhich  condenses  on  the  cold  sides  of  the 
tube,  and  at  a  more  or  less  considerable  distance 
from  the  ignited  substance,  according  to  the 
greater  or  less  degree  of  volatility'. 


CULTIVATION  OF  WHEAT  IN  INDIA. 


A  correspondent  under  the  name  Indo-Philus 
sends  the  folloAving  interesting  communication 
to  the  Times 

“  A  ship  haA’ing  just  brought  a  cargo  of  wheat 
from  Bombay  to  London,  the  opportunity  seems 
favourable  for  making  some  observations  on 
Avhat  may  prove  a  subject  of  interest  to  some  of 
your  readers.  In  the  first  place,  India  is  con¬ 
sidered  by  many  to  be  so  completely  a  rice- 
producing  country  as  to  be  thought  incapable  of 
growing  Avheat,  barley,  or  any  of  our  ordinary 
European  grains.  This  idea  has,  no  doubt, 
arisen  from  our  having  first  become  acquainted 
AA'ith  the  southern  parts  of  that  extensive  empire. 
A  foreigner  touching  on  the  western  or  northern 
coasts  of  the  British  Isles  might,  in  the  same 
w’ay,  infer  that  potatoes  or  oats  Avere  the  ordi¬ 
nary  diet  of  the  inhabitants.  It  is  forgotten,  or 
perhaps  not  generally  knoAA'n,  that  almost  every 
part  of  India  has  the  advantage  of  tAvo  annual 
harvests.  The  one  soAvn  about  June,  or  at  the 
beginning  of  the  rainy  season,  is  reaped  at  its 
conclusion.  It  consists  of  rice,  Indian  corn, 
joar — the  ‘durra’  of  the  Arabs,  several  millets, 
among  others  that  called  Italian  millet,  numerous 
pulses,  more  nearly  allied  to  haricot  beans  than 
to  anything  else  known  in  this  country.  The 
spring,  or  dry  season,  harvest  is  soAvn  in  October, 
Avhen  the  rains  have  ceased,  and  is  reaped  in 
February'  or  March.  The  crops  consist  of  Avheat, 
barley’,  and  common  millet.  Some  Europeans 
cultivate  oats.  Beans,  peas,  lentils,  chick  pea 
and  pigeon  pea  are  also  cultivated,  Avith  other 
pulses  of  the  genus  Phaseolus,  the  same  to 
AA’hich  the  French  bean  belongs.  There  arc, 
therefore,  a  great  variety  of  cereals  and  pulses  for 
food,  and  some  can  be  spared  for  export. 

“  Wheat  is  by  many  considered  specially  a 
produce  of  Europe,  but  Ave  are  indebted  for  this, 
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as  for  many  other  plants,  to  the  East.  It  is 
probably  a  native  of  the  elevated  region  which 
stretches  from  Affghanistan  to  the  Caspian,  as  it 
was  cultivated  by  the  earliest  civilized  nations. 
Its  Hebrew  name,  Chittah,  is  considered  to  be 
the  same  as  the  Arabic  Hintch,  and  similar,  in 
sound  at  least,  to  the  English  wheat.  From  the 
elevated  Persian  region  this  plant  has  travelled 
north  into  Europe,  and  south  into  India,  where 
it  can  only  be  cultivated  in  the  cold  weather 
months,  but  is  so  very  largely. 

“  The  Agricultural  Society  of  India  petitioned 
Parliament  in  the  year  1843  for  the  privilege  of 
sending  wheat  to  Great  Britain  on  the  same 
terms  as  had  already  been  conceded  to  Canada. 
The  society  ascertained,  from  inquiries  circulated 
among  its  members,  that  wheat  could  be  landed 
in  Calcutta  at  from  1  rupee  to  2  rupees  12  annas 
per  maund  of  82  lbs.  from  different  parts  of  the 
Bengal  presidency  ;  the  cheapest  being  from  the 
lower  provinces,  not  only  on  account  of  their  vi¬ 
cinity,  but  also  from  the  cultivation  being 
cheaper  in  consequence  of  the  facility  of  irriga¬ 
tion  from  the  returning  inundations,  especially 
on  the  banks  of  rivers.  The  greater  dearness  of 
the  north-  western  provinces,  where  wheat  is  the 
principal  object  of  cultivation,  is  due  not  only  to 
the  greater  distance  and  to  the  inhabitants  them¬ 
selves  being  large  consumers  of  wheat,  but  also 
to  the  cultivation  being  more  expensive  in  con¬ 
sequence  of  the  occasional  necessity  for  irrigating 
from  wells.  Canal  irrigation  would  much  di¬ 
minish  this  source  of  expense.  Mr.  Speede,  of 
Calcutta,  states  the  average  price  of  wheat  in 
Calcutta  during  twelve  months  to  be  Ir.  13a.  4p. 
This,  which  included  the  various  profits  of  native 
merchants  and  brokers  between  the  grower  and 
the  shipper,  he  deduced  from  actual  sales  of  the 
best  qualities,  which  alone  were  exported.  The 
grain  is  dearest  in  September  and  October,  or 
about  the  period  of  sowing  the  seed,  and  cheapest 
in  March,  when  the  crop  has  just  been  harvested. 
Taking  the  average  price  at  Ir.  13a.  4p. per  maund, 
and  the  rupee  at  2s.  (it  is  now  only  Is.  9d.),  then 
the  price  will  be  about  3s.  Cd.  for  a  maund  of 
82.28  lbs.  The  average  weight  of  a  bushel  of 
wheat  being  60  lbs.,  then  about  six  maunds  will 
be  required  to  make  up  a  quarter  of  wheat,  which 
will  thus,  on  an  average,  cost  about  21s.  in  Cal¬ 
cutta.  The  freight  may  be  taken  at  £5  per  ton, 
and,  as  about  five  quarters  of  grain  go  to  a  ton, 
then  we  must  add  20s.  for  the  freight,  and  not 
less  than  9s.  for  profit,  insurance,  shipping 
charges,  &c.  The  cost  of  Indian  wheat  in  Eng¬ 
land  will  thus  be  at  least  50s.,  roughly  calcu¬ 
lated. 

“  When  Dr.  Burns  cultivated  some  wheat  at 
Broach,  as  a  Government  experiment,  and  sent 
it  to  Liverpool,  the  expenses  incurred  were  about 
5Gs.  per  quarter.  Loss  w'as  sustained,  partly  be¬ 
cause  some  of  the  wheat  became  damaged.  But 
he  calculated  that  in  ordinary  seasons  it  might 
be  landed  at  Liverpool  for  40s.  a  quarter.  Mr. 
Speede  thinks  that  it  might  be  sent  from  Cal¬ 
cutta  for  33s.,  but  it  does  not  appear  that  freight 
can  be  calculated  lower  than  I  have  done.  Even 
from  Odessa  the  freight,  a  short  time  since,  was 
11s.  7d.  per  quarter,  and  the  price  of  wheat  from 
30s.  6d.  to  34s  6d.  per  quarter  on  board  ship, 

“  It  is  not  probable  that  much  wheat  can  ever  be, 
brought  to  this  country  in  ordiraary  years,  from 
the  great  distance,  and  the  difficulty  with  which 
it  can  be  preserved  in  a  sound  state,  or  free  from 
weevil;  though  I  believe  this  may  be  done  with 
care.  But  there  is  one  point  to  which  Colonel 
Sykes  has  already  drawn  attention,  and  which, 
in  seasons  of  scai'city,  will  be  one  of  great  im¬ 
portance,  and  that  is,  that  wheat  and  barley  are 
ripened  in  January  and  Februarv,  that  is,  at  least 
five  or  six  months  before  those  of  England  are 
available,  so  that  they  might  reach  this  country 
before  that  even  by  the  route  of  the  Cane  of  Good 
Hope. 

“  The  quality  of  some  of  these  Indian  wheats 
will  probably  surprise  some  of  your  readers. 
The  kind  called  doodya  is  thought  highly  of,  as 
grown  near  Patna,  and  the  bread  of  Chunar  and 
of  Benares  is  celebrated  among  Indians  for  its 
whiteness,  &c. ;  but  it  is  only  when  articles  of 


commerce  are  examined  by  experienced  brokers 
that  w'e  are  assured  of  their  superiority  over  si¬ 
milar  produce  from  other  places.  In  June,  1847, 
two  kinds  of  Avheat,  which  were  then  four  years 
old,  were  shown  to  an  experienced  cornfactor. 
He  immediately  pronounced  them  to  bo  of  line 
quality,  and  valued  the  soft  kind  at  90s.  and  the 
hard  at  80s.  the  quarter.  Colonel  Ousoley,  the 
officer  in  charge  of  the  south-west  frontier  of 
Bengal,  learning  this,  procured  some  fresh  speci¬ 
mens  of  these  wheats  from  the  Nerbudda,  and 
sent  them  to  Calcutta,  and  thence  by  the  over¬ 
land  route  to  England ;  but,  though  reaped  in 
January,  they  did  not  reach  this  before  the  end 
of  September.  Their  superior  quality  has  as¬ 
tonished  many  of  the  best  judges.  The  white 
soft  wheat  was  considered  by  some  to  be  Talavera 
wheat,  but  to  be  unusually  fine  and  of  an  es¬ 
pecially  excellent  colour.  It  was  valued  in  the 
beginning  of  November  at  ftom  66s.  to  68s.  per 
quarter,  being  the  most  valuable  for  a  miller’s 
pirrposes.  This  was  several  shillings  above  the 
highest-priced  wheat  tlicn  in  the  English  market. 
Its  whiteness  it  owes  to  the  excess  of  starch, 
which  makes  it  softer,  and  thus  more  easily^  at¬ 
tacked  by  weevils,  of  which  it  contained  a  few  ; 
but  even  in  this  state  it  weighed  64  lbs.  to  the 
bushel.  The  other  kind  of  wheat,  called  Julalya, 
is  a  hard  wheat,  and  therefore  not  liked  by 
millers,  as  it  wears  down  their  mill-stones.  It 
was  valued  not  higher  than  60s.  to  62s.  Such 
wheat  requires  more  help  from  others  of  a  softer 
nature  in  grinding,  and  is  sometimes  steamed ; 
but  this  very  hardness  seems  to  enable  it  to  travel 
better,  as  this  has  arrived  in  excellent  order,  and 
weighs  63^  lbs.  to  the  bushel.  Indeed,  the 
sample  which  is  now  five  years  old  looks  as  well 
as  ever.  It  is  curious  that  this  hard  wheat  is 
more  highly  esteemed  by  the  natives  of  India, 
and  they  give  a  higher  price  for  it  because  they 
consider  it  more  nutritious.  So,  in  the  south  of 
Europe,  the  hard  wheats  sell  better  than  the  soft 
wheats,  being  the  best  adapted  for  making  mac- 
caroni  and  vermicelli,  as  the  Indian  kinds  are  for 
making  soojee.  These  peculiarities  of  the  hard 
wheats  are  due  to  the  presence  of  a  larger  pro¬ 
portion  of  gluten  and  of  the  other  flesh-  producing 
principles.  This  explains  why  the  natives  of 
India,  who  grind  their  own  wheat  and  bake  their 
own  bread,  find  it  more  nutritious,  and  it  justi¬ 
fies  them  in  giving  a  higher  price  for  it  than  for 
the  beautiful  soft  wheat.  Colonel  Ouseley  states, 
that  in  the  valley  of  the  Nerbudda  the  above  soft 
wheat  sells  at  3  rupees  for  400  lbs.,  while  the 
hard  wheat  fetches  4^  rupees  for  the  same  quan¬ 
tity.  At  Saugor  the  average  price  of  wheat  is 
from  5s.  6d.  to  73.  6d  a  quarter.  The  smaller 
cereal  grains  are  everywhere  much  cheaper  than 
wheat,  so  that  the  native  of  India,  with  his  low 
w'ages,  is  able  to  obtain  a  comparatively  larger 
proportion  of  the  ‘  staff  of  life.’  From  the  early 
ripening  of  these  Indian  wheats,  I  believe  it 
would  be  possible,  in  most  years,  to  get  some  here 
before  the  home  crops  were  in  the  market,  and 
this,  in  a  year  of  scarcity,  would  be  a  great  ad¬ 
vantage  to  the  consumers,  and  no  doubt  also  to  the 
importers  ;  but  the  rivers  of  Bengal  are,  unfortu¬ 
nately,  becoming  dry  as  the  wheat  is  becoming 
ripe.  Saugor  and  the  Nerbudda  are  far  inland. 
Improved  communications  of  a  more  rapid  nature 
are  therefore  essential  for  both  countries  to  derive 
the  full  advantages  of  local  peculiarities.  The 
increased  demand  would  no  doubt  raise  the  price 
in  India,  but  increased  cultivation  would  bring  it 
down  again.  Improved  culture  and  tho  inter¬ 
change  of  seed  would,  moreover,  increase  the 
returns  per  acre,  which  now  vary  from  twenty  to 
fifty  bushels. 

“While  considering  the  import  of  wheat  into 
this  country,  the  occasion  may  be  taken  of  al¬ 
luding  to  the  numerous  small  grains  and  pirlses 
which  India  produces,  and  upon  which  its  in¬ 
habitants  subsist.  Though  smaller,  they  are 
probably  not  on  that  account  less  nutritious ;  for 
four  farthings  make  a  penny  as  perfectly  as  two 
halfpence.  But  as  prejudice  would  no  doubt 
prevent  their  being  employed  as  food  for  the 
people  here,  in  the  same  manner  that  rice  and 
Indian  corn  are  objected  to,  they  might  be  em¬ 


ployed  as  food  for  cattle,  pigs,  and  fowls,  and 
thus  release  some  of  the  other  cereals  as  food  for 
man.” 
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Cases  Reported  up  to  Wednesday. 
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FRESit  Cases  reported  on 

Dec.  27,  1848  :  — 

In  London  and  vicinity, 

viz.  :  — 

Battersea . 

1 

"Wandsworth . 

3 

1 

Bromley  St.  Leonard’s.. 

1 

1 

In  the  country,  viz.  : — 

Holyhead  . 

1 

Berwick-upon-Tweed  . . 

10 

7 

3 

In  Scotland,  viz. : — 

Haddington  (from  Nov. 

18  to  Dec.  23) . 

30 

10 

12 

8 

Moffatt . 

2 

1 

Jedburgh  . 

1 

Bo’ ness . 

1 

1 

Dumfries . 

1 

1 

Campbeltown  . 

1 

1 

Eastwood  (Dec.  25th 

and  26th)  . 

3 

Maxwelltown . 

3 

Old  Kilpatrick . 

2 

4 

Edinburgh . 

2 

3 

3 

Dumbarton  (Dec.  25th 

and  26th) . 

9 

4 

Glasgow . 

84 

45 

21 

Hoddam  by  Ecclefechan 

1 

1 

Total  new  cases . 

153 

82 

40 

8 

In  London  and  vicinity. . . 

528 

268 

100 

160 

In  the  country . 

287 

148 

39 

100 

In  Scotland  . 

2922 

1356 

426 

1140 

Total  . 

3737 

1772'  565 

1 

1400 

GENERAL  BILLS  OF  MORTALITY. 

The  Registrar- General’s  return  of  the  births 
and  deaths  registered  in  the  metropolis  during 
the  week  ending  on  Saturday  last  gives  the 
number  of  deaths  as  1,118,  being  36  below  the 
weekly  average  of  the  last  five  years.  Of  these 
331  were  from  zymotic  diseases,  being  61  above 
the  average.  Of  sporadic  diseases  the  deaths 
were,  from  dropsy,  cancer,  and  other  diseases  of 
irncertain  or  variblc  seat,  46,  being  6  below  the 
average  ;  tubercular  diseases,  163,  being  21  below 
the  average  ;  diseases  of  the  brain  and  nerves, 
113,  being  14  below  the  average  ;  diseases  of  the 
heart  and  bloodvessels,  29,  being  9  below  the 
average  ;  disease  of  the  lungs  and  organs  of 
respiration,  177,  being  45  below  the  average; 
diseases  of  the  stomach  and  organs  of  digestion, 
57,  being  10  below  the  average  ;  diseases  of  the 
kidneys,  1 4,  being  2  above  the  average ;  child¬ 
birth,  &c.,  11,  being  3  below  the  average  ;  rheu¬ 
matism  and  diseases  of  the  bones,  10,  being  2 
above  the  average ;  premature  birth,  38,  being 
15  above  the  average  ;  atrophy,  29,  being  10 
above  the  average  ;  age,  39,  being  25  below  the 
average  ;  sudden,  12,  being  the  exact  average  of 
the  last  five  years  ;  violence,  privation,  cold,  and 
intemperance,  44,  being  12  above  the  average. 
The  deaths  from  smallpox  were  30,  or  11  above 
the  average  ;  i'rom  measles,  14,  or  30  below  the 
average;  scarlatina,  110,  being  63  above  the 
average ;  hooping-cough,  42,  or  8  above  the 
average ;  diarrhoea,  15,  being  6  below  the  ave¬ 
rage  ;  cholera,  31,  or  30  above  the  average; 
typhus,  46,  or  4  below  the  average  ;  consump¬ 
tion,  113,  being  21  below  the  average ;  bronchitis, 
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68,  or  7  above  the  average  ;  and  pneumonia,  83, 
being  31  below  the  average. 

The  deaths  from  cholera  registered  between 
the  week  ending  Sept.  23  and  Saturday  last,  a 
period  of  three  months,  have  been  449,  of  which 
265  occurred  on  the  south  side  of  the  Thames. 
In  the  last  five  weeks,  however,  the  greatest 
number  of  deaths  has  occurred  in  the  eastern 
districts  of  the  metropolis. 

Subjoined  is  a  statement  of  the  fatal  cases  of 
cholera  registered  in  the  week  ending  on  Satur¬ 
day  last.  Seven  are  cases  in  which  inquests 
■were  held ;  the  remainder  are  all  certified  by 
medical  attendants : — 

Chelsea;  South. — M.  6,  “  malignant  cholera 
(26  hours).”  F.  26,  “malignant  cholera  (10 
hours).” 

Chelsea  ;  North  West.— M.  20,  “  malignant 
cholera  (26  hours).”— Inquest, 

Westminster  ;  St.  John  the  Evangelist.— At 
2,  Grosvenor-street,  Millbank,  a  private  watch¬ 
man,  37,  “neglected  diarrhoea  (14  days),  cholera 
(34  hours).”  At  3,  Pump- court,  Perkins-rents, 
Great  Peter-street,  a  labourer,  60,  “  cholera 
Asiatica  (12  hours).”  Mr.  Pearse,  the  regis¬ 
trar,  states,  with  reference  to  the  former  case, 
that  “the  disease  was  no  doubt  induced  by  the 
nature  of  the  employment  of  deceased,  which 
frequently  deprived  him  of  necessary  rest  for 
several  days  together,  and  by  his  very  intempe¬ 
rate  habits.  He  was  subject  to  repeated  attacks 
of  diarrhoea,  which  like  the  present  were  usually 
neMected.  AVith  respect  to  the  secoird  case,  the 
deceased  was  not  visited  by  a  medical  man  until 
two  hours  before  death.  Ilis  occupation  was 
that  of  pulling  down  old  liouses.  Previously  to 
the  attack  his  health  had  been  good,  and  his 
habits  perfectly  sober  ;  but  his  living  had  been 
very  low,  from  poverty,  for  many  weeks,  and 
his  house  was  situated  in  a  locality  which  had 
been  repeatedly  reported  as  without  drainage, 
sufficient  supply  of  water,  cleanliness,  and  pure 
air.  Aboneboiler  and  tallowmelter’s  establish¬ 
ment  is  in  the  immediate  vicinity,  and  the  owner 
of  the  premises  now  lies  dead  from  colica  biliosa.” 
St.  Margaret. — M.  44,  prisoner  in  AVestminster 
House  of  Correction,  of  no  profession,  “  Asiatic 
cholera — found  in  bis  cell  apparently  labouring 
under  diarrhoea;  died  in  about  six  hours.” — 
Inquest. 

Pancras  ;  Camden-town.— AVife  of  a  porter, 
29,  “cholera  (3  days.)”  Mr.  Holl  states,  that 
“  the  circumstances  of  deceased  were  moderately 
good;  she  was  attacked  on  Sunday,  the  17th, 
prematurely  confined  next  day,  and  died  on  the 
19th,  She  had  suffered  from  diarrhoea  about  a 
week  before,  which  was  attributed  to  eating 
sprats  for  supper.” 

Clerrenw'ell  ;  Pentonville. — M.  41,  “  Asiatic 
cholera  (14)^  hours.)”  Air.  Pyne,  the  registrar, 
states  that  “the  deceased  had  been  drinking  a 
large  quantity  of  common  intermediate  beer,  and 
living  in  a  small  and  badly-ventilated  room  -with 
a  large  family  of  children,  where  very  bad  smells 
often  rise  from  a  drain  supposed  to  run  under 
the  room.  Tlie  sewerage  of  Pentonville,  espe¬ 
cially  Chapel-street  and  AA'^arren-street,  is  very 
bad.  Mr.  Butler,  the  medical  attendant  of  the 
above  case,  has  informed  me  that  he  has  attended 
a  very  great  number  of  cases  of  t)  piius  and  other 
fevers,  many  of  which  he  attributes  to  the  bad 
drainage  of  the  houses. 

Bethnal-green  ;  Town. — At  26,  Ariillery- 
street,  AVaterloo-town,  F., dressmaker,  25,  “Eng¬ 
lish  cholera  (3  days).” 

AVhitlchapel  ;  Church. — In  London  Hospital, 
M.  19,  “Asiatic  cholera  (24 hours) ;  hemorrhage 
(2  days).” — Goodman’s-fields. — At  5,  Swal- 
low’s-gardens.  Rosemary-lane,  M.  14,  “  cholera 
Asiatica  (2,^-  days).”  Aldgate.— At  8,  Slater’s- 
court.  Blue  Anchor-yard,  F.  12,  “  Asiatic  cho¬ 
lera.”  At  5,  Slater’s-court,  in  the  same  yard, 
F.  6,  “Asiatic  cholera  (6  days).”  At  10, 
Slater’s-court,  in  the  same  yard,  F.  5,  “  cholera.” 
At  8,  Glasshouse-street,  Rosemary-lane,  F.  64, 
“  Asiatic  cholera  (24  hours).”  Mr.  Harris,  the 
registrar,  states  that  “  the  court  is  very  un¬ 
healthy,  and  one  of  the  worst  in  his  large  dis¬ 
trict,  the  inhabitants  being  of  the  lowest  order 


of  Irish,  and  very  filthy.  Several  cases  which 
occurred  in  the  same  neighbourhood  have  been 
taken  to  the  workhouse  and  London  Hospital, 
not  in  this  district.” 

Stepney,  Liraehouse. — F.  28,  “  cholera  (2 
daj’s)  ;  consecutive  fever  (6  days).”  Shadwell 
and  AVapping.— M.  4,  “cholera  (4  days).” 

Poplar:  Poplar. — M.  45,  “diarrhoea  (3 
days;  cholera  (3 days).” — Bow  and  Bromley. — 
At  Old  Ford,  Bow,  M.  22,  “  natural  death 
from  cholera  (2  days).” — Inquest.  At  Grove- 
hall  Asylum,  F.  30,  “  natural  death,  sudden, 
after  attack  of  cholera.” — Inquest.  At  6,  Fre- 
derick-street,  Bromley,  F.  3,  “  natural  death, 
sudden,  from  cholera  (Oj  hours).” —Inquest.  At 
the  same  house,  F.  31,  “  sudden  death  from 
cholera  (12  hour.-.).” — Inquest.  Mr.  Hunston, 
the  registrar,  states,  that  “both  cases  occurred 
in  a  house  situated  in  a  street  of  the  most  filthy 
description.  Tim  house  contains  four  small 
rooms,  each  inhabited  by  a  different  family,  the 
occupants  amounting  in  all  to  24  persons,  chiefly 
Irish.  Alost  of  the  cholera  cases  of  this  parish 
have  occurred  in  this  street.”  F.  29,  “  natural 
death,  sudden,  from  spasmodic  cholera  (14 
hours).” — Inquest.  “This  occurred  in  Dyer’s- 
lane,  Bromley,  another  filthy  place,  having  a 
collection  of  small  houses,  and  no  thorough¬ 
fare.” 

St.  George,  Southwark  ;  Borough-road. — 
M.  3,  “  diarrhoea  (3  days)  ;  Asiatic  cholera 
(9  hours)  ;”  M.  5,  “  Asiatic  cholera  (30 
hours).” 

I.AMBETH  ;  Church,  1st  part. — AI.  42,  “  cho¬ 
lera  Asiatica  (30 hours).” 

AA^'andsworth,  &c.  ;  AVandsworth. — AI.  2, 
“Asiatic  cholera  (8  hours).”  Battersea. — At 
the  Union  AA'^orkhouse,  gardener,  50,  “  Asiatic 
cholera  (48  hours)  ;”  in  the  same  workhouse, 
widow,  44,  “  malignant  cholera  (3  days).” 


PROGRESS  OF  CHOLERA  IN 
BELFAST. 

^V\\e  Belfast  CAronfeZe  states  its  regretthat  cholera 
is  making  progress  in  that  town,  and  there  seems 
now  every  probability  of  its  continuing  for  some 
time  to  come.  In  the  utiion  workhouse  two 
cases  occurred  on  Saturday  and  one  on  Tuesday, 
one  of  the  two  terminating  fatally,  and  in  the 
Frederick-street  Hospital  a  man  died  of  this 
virulent  disease  on  Saturday  evening.  This  man, 
whose  name  was  Alexander  Gardner,  arrived 
there  fronr  Glasgow  on  that  morning  by  the 
Thetis  steamer.  He  had  been  ill  during  the 
passage,  and  exhibited  all  the  symptoms  of 
cholera,  and  a  medical  gentleman  of  this  town 
being  on  board  paid  him  much  attention,  and 
administered  such  remedies  as  could  be  had. 
On  the  arrival  of  the  vessel  he  was  immediately 
removed  to  the  hospital,  and  everything  done 
that  medical  skill  could  provide  to  alleviate  his 
sufferings,  but  without  effect,  as  he  rapidly  sank, 
and  died  at  eight  o’clock  the  same  evening. 
This  poor  man  had  been  residing  at  Dundine,  a 
village  near  Glasgow,  where  cholera  is  very  pre¬ 
valent,  and  came  over  here  in  search  of  employ¬ 
ment  as  a  bleacher,  in  which  business  he  was 
formerly  engaged  at  Drumbridge.  He  has  left 
n  wife  and  five  children,  -who  are  now  in  the 
Bellust  woikliuuso,  and  it  is  not  u.. likely  that 
they  will  all  be  seized  with  this  disease,  one 
of  the  children  being  attacked,  and  now  lying 
in  a  dangerous  state.  The  board  of  health 
are  using  the  most  energetic  measures  to  meet 
this  calamity.  The  following  is  the  official 
return  made  up  to  Tuesday  night : — 


“  RETURN  OF  CASES  OF  CHOLERA. 
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Cholera  in  Glasgow. — AVe  regret  to  state, 
reports  the  Scottish  Guardian,  that  cholera  since 
our  last  has  been  on  the  increase  here,  extending 
itself  over  the  city,  without  regard  to  advantages 
of  locality  or  other  mitigating  circumstances. 
The  total  number  of  new  cases  and  deaths  re¬ 
ported  since  our  last  (Tuesday’s)  notice  are,  256 
new  cases,  and  108  deaths,  viz.,  on  Tuesday,  69 
new  cases  and  30  deaths;  on  AFednesday,  100 
new  cases  and  50  deaths  ;  and  yesterday,  87  new 
cases,  and  27  deaths.  Two  or  three  cases  have 
occurred  in  the  upper  circles,  but  for  the  most 
part  the  disease  has  been  confined  to  the  lower 
classes.  Upon  a  reference  to  the  returns  pub¬ 
lished  in  1832,  from  the  month  of  February, 
when  the  disease  appeared  in  Glasgow,  up  till 
August,  when  it  began  to  abate  in  virulence,  we 
find  the  fullovving  to  be  the  highest  numbers  of 
cases  reported  in  each  month,  viz. — On  the  26th 
of  February,  22  new  cases  ;  on  the  25thof  Alarch, 
33  new  eases;  on  the  17th  of  April,  21  new 
cases  ;  on  the  3d  of  Alay,  12  new  cases  ;  on  the 
24th  of  June,  25  new  cases ;  on  the  31st  of  July, 
70  new  cases  ;  and  on  the  4th  of  August,  119 
new  cases.  The  disease  finally  disappeared  about 
the  beginning  of  November.  Of  course  our 
population  has  increased  since  the  year  1832  by 
somewhere  about  100,000  ;  but  it  will  be  ob¬ 
served  that,  after  the  existence  of  the  disease  in 
this  neighbourhood  for  only  about  one  month, 
the  cases  reported  on  AVednesday  are  only  nine¬ 
teen  fewer  than  they  were  when  the  disease 
was  at  its  height  in  1832,  Since  the  above 
was  written,  struck  with  the  alarming  progress 
of  the  disease,  we  have  made  special  inquiry, 
and  find  that  in  the  return  for  AVednesday  are 
included  two  or  three  days’  cases  at  Maryhill  not 
previously  reported ;  so  that,  in  fact,  yesterday’s 
return  may  be  said  to  exhibit  the  greatest 
amount  of  cases  in  what  may  be  called  the  city 
proper.  In  addition,  the  return  for  August, 
1832,  does  not  include  the  cases  in  the  Barony 
parish,  only  officially  reported  a  month  or  two 
previously,  and  which,  if  added,  would  make  the 
highest  total  in  any  day  of  any  month  of  that 
year,  181  cases. 

Cholera  in  Liverpool. — According  to  the 
Liverpool  Mercury,  there  have  been  several  cases 
of  cholera  in  Liverpool,  and  all  the  patients  have 
died,  or  are  in  a  likely  way  to  die,  with  two 
exceptions. 


MISCELLANEA. 


Recipes  for  Pomatum. — Common  Pomatum  : 
Take  71bs.  of  fresh  mutton  suet,  skinned  and 
shredded  very  fine  ;  melt  it  in  about  two  quarts 
of  spring  water,  and,  whilst  hot,  put  the  whole 
into  a  well-glazed  earthen  pan  small  at  bottom 
and  M’ide  at  top.  Let  it  s  ' and  till  the  fat  is  quite 
cold  and  all  the  impurities  fall  to  the  bottom, 
which  carefully  scrape  off.  Then  break  the  fat 
into  small  pieces,  and  put  them  in  a  pan  with 
two  gallons  of  spring  water  for  a  whole  day, 
stirring  and  washing  often.  Next  day  change 
the  water,  and,  when  poured  off,  dry  the  fat  by 
rubbing  it  on  a  linen  cloth.  Then  put  the  suet 
with  l^lb.  of  fresh  hogslard  into  a  large  pan, 
and  incl.  the  whole  over  a  gentle  fire.  AVhen 
properly  combined  put  the  whole  into  an 
earthen  pan,  and  beat  it  with  a  wooden 
spatula  till  cold.  AVhilst  beating  add  6  oz. 
of  essence  of  lemon- peel,  and  30  drops  of 
oil  of  cloves,  previously  mixed  together.  Con¬ 
tinue  beating  till  the  mixture  be  perfectly  rvhite, 
and  then  put  it  in  small  pots.  Leave  them  open 
till  it  is  quite  cold,  and  then  cover  them  with 
bits  of  bladder.  English  or  Hard  Pomatum : 
Take  6  drachms  of  common  pomatum,  and  add 
to  it  two  or  three  ounces  of  very  clean  white  w'ax 
scraped  very  fine.  Melt  the  whole  together  in 
an  earthen  pan,  which  is  immersed  in  alarger  one 
containing  boiling  water,  over  a  clear  and  steady 
fire.  AVhen  properly  incorporated,  take  it  off  and 
keep  stirring  it  with  a  spatula,  until  it  be  about 
lialf  cold  or  congealed,  and  then  put  it  into 
small  pots  as  before  directed,  or  make  it  up  into 
rolls  of  the  size  of  the  little  finger.  Tlris  poma- 
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turn  may  be  scented  with  whatever  agreeable 
flavour  the  perfumer  pleases.  It  will  keep  good, 
even  with  less  wax  than  has  been  above  directed, 
in  the  East  Indies  or  any  other  warm  climate  for 
a  long  time.  Or,  Melt  together  lib.  of  prepared 
suet  and  3  oz.  of  w'hite  wax,  and  scent  it  before 
it  is  cold.  Italian  or  Soft  Pomatum ;  Take 
251bs.  of  hogslard,  81bs.  of  mutton  suet,  6  oz.  of 
oil  of  bergamot,  4  oz.  of  essence  of  lemons,  |  oz. 
of  oil  of  lavender,  and  j  oz.  of  oil  of  rosemary. 
These  ingredients  are  to  be  combined  in  the 
same  manner  as  those  for  English  pomatum, 
and  kept  in  pots  for  use.  Or,  mix  3  oz.  of  oil 
of  almonds  with  ^  lb.  of  hard  pomatum.  Palm 
or  Orange  Pomatum :  Take  51bs.  of  hogslard, 
lib.  of  mutton  suet,  3  oz.  of  eau  de  Portugal, 
j  oz.  of  essence  of  bergamot,  4  oz.  of  yellow 
wax,  and  ^  lb.  of  palm  oil.  Mix  as  directed  for 
hard  pomatum,  and  put  it  into  small  gallipots, 
which  must  be  well  covered.  Another  way  is  to 
melt  in  a  water-bath  the  quantity  required  of 
common  pomatum,  and  add  an  equal  weight  of 
fresh  orange-flowers.  Let  the  whole  remain  for 
four  hours,  Avhen  it  is  to  be  passed  through  a 
linen  cloth  by  pressure.  Put  this  with  a  fresh 
quantity  of  the  flowers  again  into  the  water- 
bath,  and  continue  to  repeat  the  process  in  this 
manner  for  five  or  six  times,  when  it  may  be 
set  aside  to  cool,  and  in  fifteen  days  remelted  in 
the  water-bath  and  put  into  pots.  Parisian 
Pomatum  :  Put  into  a  proper  vessel  2|lbs.  of 
prepared  hogslard,  with  21bs.  of  picked  lavender - 
flowers,  orange-flowers,  jasmine,  buds  of  sweet- 
briar,  or  any  other  sweet-scented  flower,  or  a 
mixture  according  to  your  choice,  and  knead 
the  whole  with  the  hands  into  a  paste  as  uniform 
as  possible.  Put  this  mixture  into  a  pewter,  tin, 
or  stone  pot,  and  cork  it  tight.  Place  the  vessel 
in  a  vapour-bath,  and  let  it  stand  in  it  six  hours, 
at  the  expiration  of  which  time  strain  the 
mixture  through  a  coarse  linen  cloth  by  means 
of  a  press.  Now  throw  away  the  flowers 
which  you  have  used  as  being  useless,  pour 
the  melted  lard  back  into  the  same  pot,  and  add 
41bs.  of  fresh  lavender-flowers.  Stir  the  lard 
and  flowers  together  while  the  lard  is  in  a 
liquid  state,  in  order  to  mix  them  thoroughly, 
and  repeat  the  first  process.  Continue  to  re¬ 
peat  this  till  you  have  used  about  lOlbs.  of 
flowers ;  after  having  separated  the  pomatum 
from  the  refuse  of  the  flowers,  set  it  in  a  cool 
place  to  congeal,  pour  off  the  reddish-brown 
liquor  or  juice  extracted  from  the  flowers,  wash 
the  pomatum  in  several  waters,  stirring  it  about 
with  a  wooden  spatula  to  separate  any  remain¬ 
ing  watery  particles,  till  the  last  water  remains 
perfectly  colourless.  Then  melt  the  pomatum 
in  a  vapour-bath,  and  let  it  stand  in  it  about 
one  hour,  in  a  vessel  well  corked,  and  then 
leave  it  in  the  vessel  to  congeal.  Repeat  this 
last  operation  till  the  watery  particles  are  en¬ 
tirely  extracted,  when  the  wax  must  be  added, 
and  the  pomatum  melted  for  the  last  time  in 
a  vapour-bath,  in  a  vessel  closely  corked,  and 
sufiered  to  congeal  as  before.  When  properly 
prepared  it  may  be  filled  into  pots,  tying  the 
mouths  of  them  over  with  wet  bladder,  to  pre¬ 
vent  the  air  from  penetrating.  This  pomatum 
will  be  very  fragrant,  and  form  an  excellent 
preparation  for  improving  the  gloss  and  luxu¬ 
riance  of  the  hair.  Rose,  Rosemary,  and  other 
Scented  Pomatums  are  made  by  adding  perfumes 
to  common  pomatum.  Sultana  Pomatum  is 
made  by  balm  of  Mecca,  spermaceti,  and  cold- 
drawn  oil  of  almonds.  It  is  used  as  a  cosmetic 
for  the  face  for  removing  freckles,  pimples,  &c. 

Fleet  Ditch. — From  a  paragragh  in  the 
London  papers  it  appears  (remarks  the  Builder) 
that  about  ten  'or  more  people,  residing  at  Gil¬ 
lingham,  in  Kent,  have  fallen  victims  to  the 
Asiatic  cholera.  I  heir  residences  were  on  the 
banks  of  a  creek,  continually  being  stirred  up 
by  the  tides.  Now,  at  the  last  visit  of  the 
cholera  to  London  more  genuine  cases  occurred 
on  the  line  of  the  Fleet  ditch  than  in  any  other 
part  of  the  metropolis  ;  and  it  does  seem  to  us 
that  the  attention  of  the  commissioners  of 
sewers  might  be  humanely  directed  to  that 
abomination,  the  existence  of  wliich  (nearly 


wholly  uncovered  from  Peter- street  to  Ray- 
street,  Clerkenwell,  a  distance  of  1,000  feet)  is 
not  known  to  the  public  in  general. 

An  Useful  Paiiaciiute. — The  ascent  and  de¬ 
scent  into  mines  and  coal-pits,  and  to  ascend  by 
means  of  vertical  ladders,  are  operations  so 
fatiguing  that  the  pitmen  prefer,  in  spite  of  the 
regulations  which  forbid  it,  to  expose  their  lives 
to  the  risk  of  the  strength  of  a  rope,  which,  un¬ 
fortunately,  often  breaks  and  precipitates  them 
to  the  bottom.  An  experiment  on  a  large  scale 
was  lately  made  in  Belgium  which  demonstrated, 
in  the  most  efficient  manner,  that  henceforth  this 
danger  no  longer  exists.  Ej'  means  of  an  ex¬ 
tremely  simple  apparatus,  the  bucket  remains 
suspended  in  the  middle  of  the  shaft  Avhen  the 
rope  breaks.  This  trial  was  not  made  by  means 
of  a  working  model,  but  in  a  pit  of  some  depth ; 
the  apparatus  being  Avorked  by  men  Avho  re¬ 
mained  suspended  in  the  Avell  when  the  rope 
broke  short  off.  For  the  future  the  parachute 
for  coal-pits  is  no  longer  a  theory  ;  its  efficacy  is 
now  established  by  practical  facts.  The  effect  of 
this  apparatus  was  shown  before  a  numerous 
company,  comprised  of  men  of  information,  the 
greater  part  familiar  with  the  Avorking  of  mines. 
Their  satisfaction  was  so  great  that  they  sponta¬ 
neously  offered  to  the  inveirtor  to  make  affidavit 
on  the  spot  of  the  facts  to  which  they  had  been 
AA'itnesses.  Amongst  the  party  was  a  gentleman 
who  wished  the  experiment  to  be  tried  uponhim- 
self ;  the  rope  having  snapped,  he  and  the  work¬ 
man  accompanying  him  were  spontaneously 
stayed  without  feeling  the  slightest  shock.  We 
shall  not  fail  to  acquaint  our  readers  of  the  new 
applications  which  will  not  fail  to  be  made  of 
this  invention,  doubly  interesting,  whether 
looked  upon  in  a  human  point  of  view  or  as  a 
matter  of  economy  in  the  working  of  mines. 

Cuiiious  Produce  from  a  Mine. — In  the 
course  of  a  mining  case  tried  by  Mr.  Justice  Erie, 
a  number  of  old  and  not  very  brilliant  witnesses 
were  examined  to  prove  the  extent  and  mode  of 
working  the  mine.  The  following  dialogue  took 
place  between  one  of  them  and  Mr.  James,  the 
barrister  engaged  for  the  prisoner  Mr.  James  : 
“  Now,  you  say  you  work  at  the  mine?”  Wit¬ 
ness  ;  “Ees,  sir.” — Mr.  James  :  “How  did  you 
work?”  Witness:  “Why,  it  wos  woorked  oop 
and  down,  you  ’no — this  way,  that  Avay,  ’tother 
Avay,  foot-ridden  way— dang  it,  every  way” — 
(Laughter).  Mr.  James:  “I  must  confess  I 
don’t  understand  you.”  Witness  :  “  I  think  I 
spoke  plain  enuf” — (Loud  laughter). — Mr. 
James  :  “  No  doubt  you  did,  but  the  stupidity  is 
on  my  side,  not  on  jmurs.”  Witness:  “That’s 
it.  You  are  quoit  stupid — (Roars  of  laughter). 
You  conna’  onderstand  English  (Continued 
laughter.) — The  Judge  :  “  If  we  had  been  in 
the  habit  of  working  in  mines,  doubtless  your 
language  would  have  been  perfectly  intelligible, 
but  as  it  is  we  cannot  understand  you.”  Wit¬ 
ness  :  “  Well,  I  conna’  spake  any  plainer.  Dang 
me,  if  ever  I  seed  such  stupid  people  since  I  left 
pit.”  Some  further  attempts  Avere  made  by  the 
learned  counsel  to  obtain  a  more  definite  answ'er 
to  the  question,  but  it  Avas  “no  go,”  and  the 
witness  was  at  length  told  to  leave  the  box. — 
Liverpool  Times, 

Ornamental  Masonry. — In  England  orna¬ 
mental  masonry  (states  the  Builder)  appears 
to  have  been  carried  on  longest  in  Derbyshire, 
Avhich  county  is  singularly  rich  in  mineral  pro¬ 
ductions.  The  objects  originally  made  of  spar 
were  urns,  vases,  columns,  and  obelisks ;  but 
generally  they  were  solid  lumps  of  stone,  and 
from  their  great  weight  most  inconvenient  to 
move  about.  But  later  works,  besides  being 
copies  of  the  most  approved  forms  of  the  antique, 
are  manufactured  very  thin  and  light,  so  that  a 
taper  placed  within  displays  the  most  extraor¬ 
dinary  and  richest  colours  in  the  mineral  world, 
Apart  from  its  splendid  veins  and  hues,  this 
substance  is  valuable  from  its  being  peculiar  to 
this  country.  A  prodigal  waste  of  this  stone  was 
once  carried  on  Avhen  abundance  could  be  ob¬ 
tained  from  the  mine,  but  now  it  is  extremely 
scarce  and  expensive,  the  price  having  risen 
from  £14  to  £60  per  ton. 


Liquid  Blue. — Put  into  a  small  matras,  or 
phial,  1  oz.  of  fine  percyanide  of  iron  (prussian 
blue),  reduced  to  powder,  and  pour  over  it  from 
4  oz.  to  2  oz.  of  concentrated  hydrochloric  acid. 
The  mixture  produces  an  effervescence,  and  the 
percyanide  soon  assumes  the  consistence  of  thin 
paste.  Leave  it  in  this  state  for  twenty-four  hours, 
then  dilute  it  with  8  oz.  or  9  oz.  of  Avater,  and  pre¬ 
serve  the  colour  thus  diluted  in  a  bottle  Avell 
stopped.  The  intensity  of  this  colour  may  be 
lessened,  if  necessary,  by  the  addition  of  water. 
If  the  whole  of  this  mixture  be  poured  into  a 
quart  of  water,  it  will  still  exhibit  a  colour  suf¬ 
ficiently  dark,  for  washing  prints.  This  colour, 
charged  with  its  mordant,  requires  the  use  of 
gum- water  made  of  gum  tragacanth.  Mucilage 
of  gum  arable  does  not  possess  sufficient  con¬ 
sistence. 

Common  Rouge. — (1.)  Pound  in  a  pint  of 
good  brandy  4  oz.  of  benzoin,  1  oz.  of  red  san¬ 
dal-wood,  4  oz.  of  Brazil- Avood  and  rock  alum  ; 
then  put  them  into  red  wine,  which  boil  till  it  is 
reduced  to  one  fourth  part.  To  make  use  of  it 
employ  cotton,  (2  )  Take  4  oz.  of  red  sandal¬ 
wood  reduced  to  powder,  |  oz.  of  cloves,  and 
51bs.  of  sweet  almonds.  Pound  the  whole  to¬ 
gether.  Upon  this  paste  pour  2  oz.  of  white 
wine,  and  Ig  oz.  of  rose-water.  Stir  the  whole 
well  every  day.  In  about  eight  or  nine  days  a 
very  good  red  oil  will  be  obtained. 

Carmine  Rouge. — To  prepare  carmine,  boil 
1  oz.  or  2  oz.  of  cochineal,  finely  powdered,  in 
elcA'en  or  twelve  pints  of  rain-Avater  in  a  tinned 
copper  vessel  for  throe  minutes ;  then  add  25 
drachms  of  alum,  and  continue  the  boiling  for 
two  minutes  longer,  and  let  it  cool ;  draw  off  the 
clear  liquor  as  soon  as  it  is  only  blood- warm 
very  carefully  into  shallow  vessels,  and  put  them 
by,  laying  a  sheet  of  paper  over  each  of  them, 
to  keep  out  the  dust,  for  a  couple  of  days,  by 
which  time  the  carmine  will  have  settled.  In 
case  the  carmine  does  not  separate  properly,  a 
feAV  drops  of  a  solution  of  sulphate  of  iron  will 
throw  it  down  immediately.  The  water  being 
drawn  off,  the  carmine  is  dried  in  a  warm  stove ; 
the  first  coarse  sediment  serves  to  make  Florence 
lake  ;  the  Avater  drawn  off  is  liquid  rouge. 

CiNNAAioN  Cordial. — Take  2  dwts.  of  oil  of 
cassia  dissolved  with  sugar  in  1^  gallon  of  spirit  of 
wine,  and  1  oz.  of  husked  cardamom-seeds,  and  1 
oz.  each  of  lemon  and  orange  peel  dried,  Finewith 
half  apintofalum-water,  and  sweeten  with  about 
21bs.  of  loaf  sugar  ;  make  up  the  two  gallons 
with  water,  and  colour  with  burnt  sugar.  If  it 
be  required  very  strong,  digest  and  distil  81bs. 
of  bruised  cinnamon  from  17  gallons  of  spirits 
of  wine,  and  2  gallons  of  water.  Draw  off  18 
gallons  with  a  strong  heat. 

Pearl  Water. — A  cosmetic  celebrated  for  the 
removal  of  freckles.  Put  |lb.  of  the  best  Spa¬ 
nish  oil  soap,  cut  or  scraped  very  fine,  into  1 
gallon  of  boiling  soft  water ;  stir  the  Avhole  Avell, 
and  let  it  stand  till  cold ;  then  add  1  quart  of 
rectified  spirit  of  Avine,  and  J  oz.  of  oil  of  rose¬ 
mary,  and  mix  it  thoroughly. 

Bisjiuth  Pearl-Powder.— a  celebrated  cos¬ 
metic,  Take  4  oz.  of  the  whitest  and  driest  tris- 
nitrate  of  bismuth,  and  2  oz.  of  fine  starch 
powder ;  mix  them  well  together,  and  put  them 
into  a  subsiding  glass,  which  is  wide  at  the  top 
and  narroAV  at  the  bottom.  Then  pour  over  them 
a  pint  and  a  half  of  proof  spirits,  and  shake  and 
stir  the  whole  well ;  after  Avhich  let  them  remain 
together,  to  subside  for  a  day  or  two.  When  all 
the  powder  has  fallen  to  the  bottom,  pour  off  the 
spirit  from  it  quite  dry  ;  and  then  place  the  glass 
in  the  heat  of  the  sun,  in  order  to  evaporate  any 
remaining  moisture.  Then  turn  out  the  white 
mass,  which  will  be  in  the  shape  of  a  cone  ;  all 
the  dirty  parts,  if  any,  forming  the  top  or  small 
end,  which  are  to  be  carefully  scraped  off,  and 
the  remaining  part  of  the  cake  is  to  be  again 
pulverized,  and  to  have  more  proof  spirit  poured 
over  it.  Now  proceed  in  all  respects  as  before  ; 
and,  if  there  be  any  moisture  remaining  a  second 
time,  the  cone  is  to  be  placed  on  a  large  iiiece  of 
chalk,  made  very  smooth,  to  absorb  all  its  mois¬ 
ture.  Now  cover  the  Avhole  Avith  a  bell-glass,  to 
preserve  the  compound  from  dust  and  dirt,  and 
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set  it  in  the  heat  of  the  sun,  which,  if  it  be  very 
hot,  will  soon  dry  and  whiten  it.  After  this  grind 
the  mass  with  a  inuller  on  a  marble  stone  ;  and 
keep  the  powder  in  a  glass  bottle,  having  a 
ground  stopper,  free  from  any  communication 
•with  external  air. 

To  Clean  Kid  Gloves. — Lay  them  flat  on 
white  paper,  or,  still  better,  fix  them  on  a  wooden 
hand,  then  with  a  flannel  dipped  in  pure  oil  of 
turpentine  (lamp  naphtha)  rub  until  the  dirt  is 
removed.  Rub  partially  dry  by  means  of 
flannel,  then  keep  in  a  hot  room  before  the  fire 
until  the  smell  of  turpentine  is  dissipated. 
Essence  of  lemons  may  be  used  instead  of  tur¬ 
pentine,  but  is  more  expensive. 

PjiESENCE  OP  Nitric  Acid  in  Hail. — It  is 
known  that  rain  which  falls  during  a  thunder¬ 
storm  frequently  contains  a  little  nitric  acid,  the 
origin  of  which  is  attributed  to  the  combustion 
of  nitrogen  by  the  lightning.  M.  Ducros 
(“  Journ  dePharm.  et  de  Chim.,”  vi.,  273)  has 
proved  by  experiment  that  certain  hailstones, 
which  had  a  piquant  taste,  not  only  contained 
nitric  acid,  but  minute  portions  of  nitrate  of 
potash. 

To  Purify  Nitric  Acid. — M.  Barreswill  has 
indicated  (“  Journ.  fiir.  pr.  Chim.,  xxv.,  p.  255) 
that  to  purify  nitric  acid,  containing  hydro¬ 
chloric  acid,  redistillation  only  is  necessary,  when 
the  hydrochloric  acid  passes  first  with  a  little 
nitric  acid,  and  constitutes  a  mixture  which,  ac¬ 
cording  to  the  proportion  of  hydrochloric  acid  pre¬ 
sent,  may  equal  the  one  eighth  or  one  fourth  of 
the  acid  employed,  and  which  may  serve  for  ope¬ 
rations  in  which  the  hydrochloric  acid  produces 
no  injurious  effects.  In  another  recipient  is  then 
collected  the  pure  acid,  which  subsequently 
distils  over.  “  I  have  often  tried,”  remarks  Ber¬ 
zelius,  “  many  years  ago,  to  prepare  pure  nitric 
acid  by  this  easy  method,  and  have  obtained  a 
result  of  which  some  drops  did  not  produce  any 
turbidity  in  nitrate  of  silver,  but  on  throwing 
some  drops  of  nitrate  of  silver  into  half  an  ounce 
of  the  acid,  the  mixture  soon  became  opaline.” 
Dr.  Wackenroder  has  made  the  same  observa¬ 
tion.  Thus  the  operation  to  be  useful  must  be 
conducted  with  great  care. 

Hyposulphite  of  Soda  is  thus  prepared  by 
Capaun’s  process Boil  a  dilute  solution  of 
caustic  soda  with  sulphur  until  saturated  ;  then 
transmit  sulphurous  acid  gas  through  the  solu¬ 
tion  until  there  remains  but  a  very  small  portion 
of  Na  Sg  undecomposed,  which  may  be  ascer¬ 
tained  by  filtering  a  small  portion  of  the  solution, 
which  ought  to  have  a  very  pale  yellow  colour. 
The  whole  of  the  solution  is  next  filtered  and 
evaporated  by  boiling  to  a  syrupy  consistence. 
The  air  during  evaporation  acts  upon  the  Na  S, 
which  remains  in  the  liquor,  and  converts  it  into 
hyposulphite  of  soda,  which  crystallizes  from 
the  syrupy  solution.  When  the  salt  is  dry 
it  is  unalterable  in  the  air.  If  there  still  re¬ 
mains  some  sulphuret  of  sodium  in  the  syrup, 
with  a  view  to  its  removal,  it  is  simply  necessary 
to  mix  it  with  one  half  of  its  weight  of  alcohol, 
and  shake  it  well.  The  alcohol  takes  up  the 
sulphuret  of  sodium,  and  swims  on  the  surface  of 
the  aqueous  solution,  which  latter  is  set  aside  to 
crystallize,  without  removing  the  supernatant 
alcoholic  layer.  Berzelius  thinks  that  “  it  would 
be  more  advantageous  to  modify  this  operation 
in  such  a  manner  as  to  procure  the  bisulphite  by 
saturating  a  solution  of  carbonate  of  soda  with 
sulphurous  acid  gas,  disengaged  from  bruised 
charcoal  by  sulphuric  acid.  Then  to  mix  with 
this  solution  (of  bisulphite  soda)  the  sulphuret 
of  sodium,  prepared  in  the  moist  way  above 
mentioned,  in  slight  excess  ;  filter,  evaporate, 
and  crystallize.” 

Argentan  (German  Silver). — This  alloy  is 
composed  of  copper,  zinc,  and  nickel ;  8  parts  of 
copper  are  used  in  combination  nith  3|  of  zinc, 
of  which  latter  metal  one  half  volatilizes  during 
fusion.  If  2  parts  of  nickel  bo  now  added,  an 
alloy  is  obtained  of  yellowish- white  colour, 
constituting  an  inferior  article.  With  3  parts  of 
nickel  the  metal  acquires  the  aspect  of  silver. 
It  is  this  which  is  most  generally  used.  With 
6  parts  of  nickel  the  alloy  possesses  the  aspect  of 


fine  silver,  having  the  exact  bluish-white  ap¬ 
pearance  on  being  well  polished.  These  last 
proportions  are  rarely  employed,  either  because 
the  alloy  is  too  infusible,  or  because  nickel  ordi¬ 
narily  contains  arsenic,  in  which  case  it  is  too 
brittle  for  general  utility. — (For  details  see 
Revue  Scientvf,  et  Ridust.,  xxi.,  159.) 

Paste  of  Dates. — Take  of  dates  l^lb.,  water 
30  pints  ;  boil,  clarify,  add  washed  gum  Senegal 
Gibs.,  dissolve  ;  add  white  sugar  51bs.,  evaporate 
without  boiling  to  the  consistence  of  a  thick 
honey.  Stir  in  orange-flower-water  9  oz.,  and 
again  gently  evaporate  ;  pour  it  into  moulds, 
finish  the  drying  by  a  gentle  heat  in  a  stove,  and 
then  divide  it. 

Pate  de  Guimauve,  or  Marshmallow  Paste, 
is  employed  as  a  cough  remedy  on  the  Continent, 
and  is  thus  made  : — Take  decorticated  marsh¬ 
mallow-root  4  ounces  ;  water  ^  gallon.  Macerate 
for  twelve  hours,  and  strain  ;  then  add  refined 
sugar,  and  gum  arable,  of  each  1  pound.  Dissolve, 
strain,  evaporate  to  the  consistence  of  honey, 
stirring  all  the  time;  and  then  add  the  whites  of 
twelve  eggs  well  beat  up  with  orange-flower- 
water.  Continue  the  evaporation  till  it  is  so 
Arm  that  it  no  longer  sticks  to  the  Angers  ;  then 
form  into  moulds. 

Odoriferous  Essence. — A  celebrated  perfume. 
Take  of  China  musk  and  balsam  of  Peru  of  each 
11  grains,  civet  and  oil  of  cloves  of  each  5 
grains,  oil  of  rhodium  2  grains,  salt  of  tartar 
30  grains,  alcohol  2  ounces.  Macerate  for  a 
fortnight,  then  pour  off  the  supernatant  portion. 
Or,  take  oil  of  rhodium  and  balsam  of  pern  of 
each  ^  drachm,  oil  of  cloves  1  drachm,  spirit  of 
ammonia  ^  oz.,  essence  of  civet  2  oz,,  essence  of 
musk  5  oz.,  oil  of  neroli,  of  lavender,  cassia,  and 
verbena  5  drops  of  each.  Mix,  dissolve,  and 
filter. 

Essence  of  Roses. — Take  otto  of  roses  ^  oz. 
very  strong  spirit  of  wine  1  quart.  Put  into 
a  close  vessel,  cork,  and  agitate,  aiding  the  mix¬ 
ture  by  sliglit  warmth.  This  is  best  done  by 
putting  it  into  a  bath  of  warm  water.  As  soon 
as  the  vessel  is  warmed  through  take  it  from  the 
fire,  and  shake  until  cold.  Add  a  tablespoonful 
of  calcined  magnesia,  shake  well,  and  filter 
through  paper. 


TO  CORRESPONDENTS. 


tVe  have  received  numerous  letters  expressive  of  thanks 
for  our  advocacy  of  a  more  remunerative  salary  and  a 
better  social  position  for  medical  and  pharmaceutical 
assistants.  Having  broached  the  topic,  we  will  not  fail 
to  lend  our  advocacy  towards  its  abolition,  but  the  as¬ 
sistants  must  aid  us  by  their  co-operation,  without  which 
ajournalist  cannot  effect  much  good. 

“  A  Correspondent,”  in  reference  to  the  suicide  of  a 
druggist’s  assistant  mentioned  by  us  last  week,  ad¬ 
dresses  to  us  the  following  letter; — ■'  Sii, — As  a  chemical 
as.sistant,  starving  on  £18  a  year,  I  thank  you  cordially  for 
your  making  known  the  case  of  poor  Bellamy,  who  com¬ 
mitted  suicide  by  prussic  acid.  Believe  me,  sir,  the 
fashionable  firms  are  amongst  the  most  grinding  and 
cruel  to  their  assistants,  and  not  least  so  the  firm  most 
intimately  concerned  in  the  above  melancholy  suicide. 
God  only  knows  what  the  result  might  have  been  if 
Bellamy  had  been  better  paid.” 

”  Mr.  N.  Beswick.” — The  liquid  glue  manufactured  by 
Neiiber  we  have  tried,  and  find  most  valuable.  Its  smell 
is  not  at  all  disagreeable,  and  its  cohesive  power  only 
comparable  to  that  of  diamond  cement. 

‘‘ Mr.  Frederic  Muspratt,”  who  wrote  tons  about  a  fort¬ 
night  since,  requesting  that  we  would  forward  the  series 
of  papers  on  “  Soda  Ash”  published  some  timr  since  in 
the  I'harmaceutical  Times,  shall  have  the  journals  for¬ 
warded. 

"  Mr.  Pearson.” — It  has  been  proved  by  many  experi¬ 
menters,  and  lately  by  Bouchardat  and  by  Dr.  Ayres, 
that  preparations  of  iron  and  lead  are  very  injurious  to 
vegetation  when  admixed  with  the  soil. 

‘‘  Mrs.  Fioof  ”  asks  us  the  use  of  warming  the  teapot,  and 
jiouring  away  the  water  previous  to  putting  in  the  tea, 
and  if  the  tea  when  so  put  in  should  be  allowed  to  draw 
with  a  little  hut  water,  or  whether  the  teapot  should  be 
filled  up  at  once.  The  teapot  is  warmed  because  a 
certain  amount  of  heat  is  necessary  to  the  perfect  ex¬ 
traction  of  the  active  part  of  the  tea,  which  heat  the 
teapot  will  steal  from  the  hot  water  with  which  the  tea 
is  made,  if  it  have  not  been  previously  given  to  it.  Tea 
should  not  be  allowed  to  draw,  as  it  is  called,  but  the  pot 
should  he  filled  at  once  ;  the  object  being  to  expose  the 
leaves  to  the  maximum  heat  of  boiling  water  for  the 
maximum  time,  short  of  applying  more  heat.  These 
conditions  are  at  variance  with  the  drawing  or  soaking 
system. 

“  A  Perfumer,”— All  hair  dyes  are  injurious  to  the  hair. 


“Mr.  P.  Nicholls  ” — Emery  was  long  regarded  as  an  ore 
of  iron.  It  is  very  abundant  in  the  island  of  Naxos,  at 
C.ipe  Emeri,  whence  it  is  largely  imported.  It  is  found 
also  in  the  islands  of  Jersey,  Guernsey,  at  Almaden  in 
Spain,  in  Poland,  Saxony,  Sweden,  Persia,  and  many 
other  countries.  It  consists  of  alumina,  silica,  and  oxide 
of  iron. 

“  Mr.  H.  Crocker.” — We  shall  be  very  happy  to  assist  you. 
Do  not  fear  troubling  us.  To  direct  youthful  genius  is 
pleasing  to  us. 

”  Mr.  John  Brown”  shall  receive  a  communication 
from  us. 

“  Mr.  Nesbit’s  communication  has  been  received. 

“  Mr.  George  Williams”  shall  hear  from  us  shortly.  Great 
press  of  occupation  is  our  excuse  for  keeping  him  thus 
long  without  an  answer. 

“  Amicus.” — The  party  you  mention  does  not  stand  well. 

“  Mr.  G.  Kenshaw.” — Apply  to  Messrs.  Poole  and  Carp- 
mall,  4,  Old-conrt,  Liucoln’s-inn-fields. 

‘‘  Mr.  J.  Mortimer.” — Litmus  is  prepared  in  Holland  from 
the  Lecanora  tartarea  rocella  tartarea,  by  a  secret 
proccess,  but  which,  without  doubt,  is  similar  to  that 
for  making  archil  and  cudbear.  The  lichens  reduced  to 
powder  are  first  treated  with  a  mixture  of  urine  and 
potash,  and  fermentation  is  induced,  the  result  of  which 
is  a  purple  red-coloured  material.  The  coloured  liquid 
is  now  treated  with  more  lime  and  urine,  and  again  set 
to  ferment  for  a  period  of  three  weeks,  after  which  it 
is  mixed  with  chalk  or  gypsum  into  a  paste,  made  into 
little  cubes,  and  dried. 

”  Mr.  J.  Hendries.” — The  beautiful  ruby  colour  now  fre¬ 
quently  given  to  glass  is  effected  by  oxide  of  gold.  The 
proportion  of  the  oxide  should  be,  however,  very  small, 
and  the  heat  very  great,  or  the  effect  is  not  produced. 
The  presence  in  the  glass  also  of  oxide  of  lead,  bismuth, 
zinc,  or  antimomy  is  necessary,  for  the  gold  imparts  no 
colour  to  crown  glass,  nay,  sometimes  even  in  conjunc¬ 
tion  with  the  other  metals  the  colour  does  not  appear  until 
the  glass  has  been  exposed  to  a  red  heat. 

‘‘  Mr.  James  Peters.” — Cochrane’s  Cough  Medicine  is  pre¬ 
pared  by  just  making  a  decoction  oi  the  heads  of  white 
poppies  previously  freed  from  the  seeds.  Let  this  be 
strained  ;  boil  it  again  with  vinegar  and  brown  sugar  to 
the  eonsistence  of  syrup  ;  then  add  sulphuric  acid  till  it 
is  rather  sour. 

“  Mr.  James  Norton.” — Confection  of  oranges  is  thus 
made  : — Take  1  pound  of  the  fresh  rind  of  the  orange, 
procured  by  rasping ;  3  pounds  of  white  sugar.  Bruise 
tlie  rind  in  a  stone  mortar  with  a  wooden  pestle  ;  then, 
the  sugar  being  added,  bruise  again,  until  they  are  pro¬ 
perly  incorporated.  It  is  injured  by  keeping. 

“  A  Pharmacopolist.” — Guaiacum  is  adulterated  with  man- 
chineel  gum,  which  may  be  detected  by  dissolving  some 
of  the  suspected  gum  in  proof  spirit,  adding  a  few  drops 
of  sweet  spirit  of  nitre,  and  diluting  it  with  water,  when 
the  guaiac  will  be  precipitated,  and  the  manchineel  will 
float.  When  it  is  adulterated  with  common  resins  the 
fraud  will  be  discovered  by  the  smell  emitted  during 
burning. 

“  Mr.  John  Davies.” — Black  lozenges  are  thus  made  ; — 
Form  a  smooth  mucilage  with  1  pound  of  gutn  tragacanth, 
in  powder;  adil  10  ounces  of  lump  sugar,  powdered;  and 
then  10  ounces  of  extract  of  liquorice.  Put  in  a  warm 
place,  and  stir  till  re,.dy. 

“  Yermis.” — Nouffleur’s  Receipt  for  Worms  was  purchased 
from  Madame  Nouflleur  by  Louis  XV.  for  alarge  sum  of 
money,  and  published.  It  is  as  follows; — Powder  very 
finely,  for  one  dose,  3  ounces  of  the  male  fern,  Aspidium 
filix  mas,  and,  after  the  patient  has  been  prepared  the 
previous  night  by  an  emollient  clyster,  and  a  supper  of 
panada,  this  is  to  be  taken  early  in  the  morning,  fasting  ; 
two  hours  after  a  bolus  is  to  be  given  made  with  12  grains 
e.rch  of  chloride  of  mercury  and  scammony,  and  .5  grains 
of  gamboge.  This,  as  Dr.  Good  remarks,  will  probably 
kill  either  the  tapeworm  or  the  patient ! 

“  Hedvig”  must  by  no  means  employ  the  bichloride  of 
mercury;  it  is  a  most  deadly  poison,  and  has  produced 
death  even  when  used  as  a  lotion. 

”  A  Y'oung  Chemist.  ” — Absolutely  pure  hydrogen  gas  is 
said  to  be  without  smell.  It  is  very  difficult,  however,  to 
obtain  it  in  this  condition. 

“  A  Schoolboy.” — Caibonic  oxide  is  best  made  by  he.ating 
crystallized  oxalic  and  sulphuric  acid  together.  Crystal¬ 
lized  oxalic  acid  is  composed  of  carbonic  oxide,  carbonic 
acid,  and  water.  The  sulphuric  acid  takes  away  the 
water,  and  liberates  the  two  gases,  the  latter  of  which 
may  be  absorbed  by  agitation  with  cream  of  lime. 

‘‘  M.  G.”  may  depend  on  receiving  articles  of  absolute 
puiity  from  the  manufacturer  he  mentions. 

‘‘Mr.  T.  J  ackson.” — Professor  Highschool  is  still  in  London, 
at  his  old  institution  in  the  West  Strand. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 
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Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 
LECTURE  XXXIX. 

(lecture  lx VII.) 

EXTRACTS— (  . 

2.  EVAPORATION  WITH  FREE  ACCESS  OF  AIR. 

Upon  this  principle  of  free  access  of  air  ex¬ 
tractive  liquors  may  be  evaporated  by  either  of  the 
following  live  processes  ;  — 

A. 

The  liquid  may  be  evaporated  in  dishes  placed 
in  a  stove  heated  to  between  97“  and  104° 
Fahrenheit. 

It  is  essential  for  the  success  of  the  operation, 
1,  that  there  be  a  free  current  of  air  through  that 
part  of  the  stove  where  the  dishes  are  placed ; 
and,  2,  that  the  layer  of  liquid  in  the  dishes  be 
sufficiently  thin  to  ensure  its  evaporation  to  dry¬ 
ness  within  twenty-four,  or,  to  the  utmost,  thirty- 
six,  hours. 

It  has  been  objected  to  this  process  that  it 
tends  to  alter  the  extractive  liquors,  and  also  that 
the  extracts  prepared  by  it  will  not  keep  for  anj’’ 
length  of  time.  However,  the  first  of  these  ob¬ 
jections  holds  good  only  if  the  operator  chooses 
to  neglect  one  of  the  most  essential  rules,  viz., 
that  the  liquid  should  be  evaporated  in  thin 
layers,  so  that  it  need  not  be  kept  in  the  stove 
beyond  twenty-four,  or,  to  the  utmost,  thirty- 
six,  hours.  And,  as  regards  the  second  objection, 
the  experience  of  several  years  has  taught  me 
that  extracts  properly  prepared  by  this  process 
will  keep  very  well,  provided  always  the  pots  or 
jars  in  which  they  are  put  away  be  closely  and 
securely  covered. 

This  process  is  resorted  to  more  particularly 
for  the  evaporation  of  non-depurated  vegetable 
juices,  and  also  for  the  preparation  of  the  dry 
extracts.  In  the  former  case  the  evaporation 
should  be  carried  neardy  to  dryness ;  after  the  re¬ 
moval  of  the  dishes  from  the  stove  the  extract 
speedily  absorbs  moisture  from  the  air,  and  gets 
soon  sufficiently  soft  again  to  permit  its  removal 
from  the  dishes.  With  regard  to  the  preparation 
of  dry  extracts,  the  best  way  is  to  evaporate  the 
liquor  first  to  the  consistence  of  a  syrup,  spread 
this  in  thin  and  uniform  layers  on  china  dishes, 
and  evaporate  to  dryness  in  the  stove  ;  remove  the 
extract  now  from  the  dishes  in  form  of  thin 
scales,  which  may  be  readily  accomplished  by 
means  of  a  sharp  square-topped  knife  u-ed chisel- 
fashion.  This  operation  should  be  conducted  in 
the  stove,  or,  at  all  events,  in  a  perfectly  dry 
place.  The  scales  will  sometimes  fly  off  to  a 
distance ;  it  is  accordingly  prudent  to  place 
several  large  sheets  of  paper  around  the  dishes 
to  facilitate  the  gathering  of  the  scales. 

A  more  simple  and  convenient  way  would  be 
to  spread  the  highly-concentrated  extract  on 
tin  plates,  to  heat  the  latter  until  the  contents 
are  perfectly  dry,  when  the  extract  may  at  once 
be  removed  by  simply  bending  the  plate. 

I  need  hardly  mention  that  the  dry  extracts 
require  to  be  kept  in  perfectly  dry  glasses  or 
jars. 

B. 

Place  the  extract  in  liquor  in  a  pan  over  a 
gentle  Are,  arid  stir  it  continually  with  a  wooden 
spatula.  This  process  requires  no  particular  ap¬ 
paratus,  but  it  demands  the  greatest  possible 
care  in  the  execution.  The  fire  should  be  ma¬ 
naged  in  a  way  to  keep  the  liquid  below  the 
boiling  point.  This  may  be  readily  accomplished 
by  a  very  simple  contrivance,  viz.,  by  using  a 
very  small  stove  in  comparison  to  the  size  of  the 
pan. 

c. 

M.  Henry  has  introdueed  at  the  Central  Phar- 

1  •  Dr.  Muspratt’s  Article  on  Organic  Chemistry  next 

!  week.  Dr.  Scoffern’s  on  Sugar  the  week  following. 


macy  of  the  Hospitals  an  apparatus,  composed 
of  several  double- bottomed  basins,  heated  by 
steam,  and  communicating  with  each  other  by 
means  of  copper  pipes. 

The  steam  which  circulated  freely  between  the 
two  bottoms  served  to  effect  the  evaporation  of 
the  extractive  liquors  in  the  basins. 

I  have  given  up  the  use  of  this  apparatus,  be¬ 
cause  it  requires  the  continual  presence  of  a 
person  to  stir  the  liquid,  in  order  to  assist  and 
accelerate  the  operation. 

D. 

M.  Bernard  Desrones  has  proposed  a  very  in¬ 
genious  apparatus.  This  consists  of  a  tin-plated 
copper  tray  with  raised  edges,  and  which  is 
divided  into  several  imperfect  compartments  by 
copper  bars  plated  with  tin.  This  tray  has  a 
false  bottom,  into  which  the  steam  of  boiling 
water  is  conducted. 

The  tray  is  placed  in  a  gently  inclined  posi¬ 
tion,  and  the  extractive  liquor  is  then  poured  in 
at  the  upper  part,  from  whence  it  makes  its  way 
to  the  opposite  extremity,  pursuing  slowly  the 
tortuous  path  pointed  out  to  it  by  the  copper 
bars.  The  apparatus  is  placed  in  a  current  of 
air,  and  thus,  as  the  liquid,  in  its  slow  progress 
over  the  heated  bottom  of  the  tray,  presents  a 
considerable  extent  of  surface,  we  have  here  a 
combination  of  all  the  conditions  required  to  ex¬ 
pedite  the  process  of  evaporation. 

Several  trays  may  be  joined  together.  When 
the  liquids  have  got  sufficiently  concentrated  to 
impede  their  progress  over  the  bottom  of  the 
tray  the  operation  is  achieved  in  the  liquid- 
bath,  in  a  common  pan,  and  with  continual 
stirring. 

The  metallic  tra5'^s  of  M.  Desrones’  apparatus 
are  enclosed  in  wooden  trays  to  keep  the  external 
surface  from  cooling.  The  steam  is  furnished 
by  a  common  boiler. 

E. 

An  excellent  way,  in  my  opinion,  is  to  evapo¬ 
rate  the  extractive  liquors  in  the  liquid-bath 
with  incessant  stirring.  The  simple  apparatus 
which  I  use  for  the  purpose,  and  which  I  find 
answers  exceedingly  well,  consists  of  a  copper 
pan,  into  which  is  closely  fitted  another  pan  of 
tin  or  tin  plated  copper. 

The  larger  of  the  two  pans  contains  water,  the 
other  holds  the  extractive  liquor.  The  water  in 
the  larger  pan  is  heated  to  boiling,  and  the 
thereupon  ensuing  evaporation  of  the  liquid  in 
the  smaller  pan  aided  and  accelerated  by  conti¬ 
nual  stirring.  An  open  tube  runs  along  the 
side  of  the  smaller  pan,  to  afford  a  free  passage 
to  the  steam  of  the  boiling  water. 

This  process  is,  in  my  opinion,  the  most  ex¬ 
peditious.  The  only  objection  that  might  be 
urged  against  it  is,  that  it  imposes  upon  the 
operator  the  tedious  task  of  stirring  the  liquid 
without  intermission  for  the  space  of  several 
hours. 

A  most  objectionable  process  was  formerly 
much  in  use,  and  is  even  now  not  unfrequently 
resorted  to.  I  mean  the  evaporation  of  extrac¬ 
tive  liquors  over  a  free  fire  and  at  ebullition 
heat.  Such  a  proceeding  is  sure  to  yield  bad 
extracts. 

By  whatsoever  method  the  evaporation  of  ex¬ 
tractive  liquors  may  be  effected,  it  is  impossible 
to  prevent  the  formation  of  a  deposit.  Besides, 
the  formation  of  a  deposit  is  frequently  the  re¬ 
sult,  not  of  an  alteration  of  the  extractive  liquor, 
but  simply  of  the  subtraction  of  the  liquid  by  the 
process  of  evaporation  :  the  diminution  of  the 
liquid  compels  the  subsidence  or  precipitation 
of  certain  matters  which  require  a  larger  propor¬ 
tion  of  fluid  for  their  solution  than  the  reduced 
amount  continues  to  afford ;  it  tends  also  to 
increase  the  cohesion  of  other  principles  which 
were  in  some  measure  held  simply  in  mechanical 
suspension  by  the  liquid. 

The  usual  sustom  is  to  remove  these  deposits 
when  the  concentration  has  been  carried  to  three 
fourths  of  its  limits,  and  then  to  achieve  the 
evaporation.  Yet  some  of  these  deposits  de¬ 
cidedly  possess  medicinal  properties  ;  thus,  for 
instance,  the  deposit  which  forms  in  the  extract 
of  guaiacum  consists  almost  exclusively  of  resin — 


the  only  principle  in  that  extract  which  seems  to 
have  some  medicinal  action. 

Extracts  contain  sometimes  salts  or  resinous 
matters  which  will  impart  to  them  a  grumous 
aspect,  though  they  may  have  been  prepared 
most  properly.  The  presence  of  salts  in  extracts 
cannot  well  be  avoided.  The  only  thing  that 
can  possibly  be  done  in  this  respect  is  to  avoid 
adding  any  fresh  quantity  of  salt  to  that  naturally 
present  in  the  juice ;  distilled  or  rain  water 
should  accordingly  be  used  for  the  preparation 
of  extracts. 

The  grumous  aspect  may  also,  as  I  stated  just 
now,  be  the  result  of  the  separation  of  resinous 
particles.  Parmentier  advises  to  add  a  few 
spoonfuls  of  alcohol  of  56  C.  to  the  extract 
when  the  evaporation  approaches  its  term. 
This  addition  has  the  effect  to  diminish  the  ten¬ 
dency  of  the  resins  to  separate ;  the  extract 
appears  more  uniform,  and  keeps  better. 

Most  extracts  absorb  moisture  from  the  air, 
owing  either  to  the  presence  of  deliquescent  salts, 
or  to  a  power  of  absorption  inherent  in  the  vege¬ 
table  matter.  Extracts  should  accordingly  be 
kept  in  perfectly  dry  places  only.  It  is  moreover 
necessary  to  inspect  them  from  time  to  time,  to 
ascertain  whether  they  have  undergone  any 
alteration  or  not. 

I  keep  my  extracts  in  pots  tightly  closed  with 
good  corks.  Mr.  Redwood  advises  to  fill  the  pots 
to  the  brim,  and  to  cover  them  with  a  sheet  of 
tinfoil  fixed  round  the  border  with  sealing-wax. 


EXTRACTS  PREPARED  WITH  THE 
JUICES  OF  FRUITS. 

Extracts  prepared  with  the  juices  of  fruits  go 
often  by  the  name  of  ''Robs,”  or  ''inspissated 
juices.” 

The  extracts  of  succulent  fruits  are  mostly 
prepared  with  the  juice,  because  the  drying  of  the 
fruit  would  be  a  tedious  and  difficult  operation, 
attended  moreover  with  increased  chances  of 
alteration. 

Some  of  the  robs  are  prepared  in  an  exceed¬ 
ingly  simple  way  :  the  juice  is  squeezed  out  of 
the  fruit,  strained  through  linen,  and  evaporated 
to  the  consistence  of  thick  honey.  In  this  way 
are  prepared,  for  instance,  the  robs  of  goose¬ 
berries,  belladonna,  elaterium,  grapes,  elder,  &c. 

In  the  preparation  of  inspissated  grape  juice 
it  is  advisable  to  let  the  expressed  juice  stand  at 
rest  for  a  time,  in  order  to  permit  the  separation 
by  crystallization  of  the  larger  part  of  bitartrate 
of  potass  which  it  contains,  and  which  would  spoil 
the  extract  by  its  acidity. 

In  some  cases  the  juice  is  left  to  ferment  in 
the  fruit  previously  to  its  extraction.  The  fer¬ 
mented  juice  is  then  extracted  by  the  action  of 
the  press,  decanted,  and  finally  evaporated  to 
the  consistence  of  extract. 

Some  pharmacopoeias  recommend  the  addition 
of  sugar  to  the  inspissated  juices  of  fruits. 


EXTRACTS  PREPARED  WITH  THE 
JUICES  OF  PLANTS. 

The  following  is  the  most  simple  way  of  pre¬ 
paring  these  extracts  ;  — 

Bruise  the  leaves  or  stems  of  plants  (as  the 
case  may  happen  to  be),  squeeze  out  the  juice, 
strain  through  a  linen  cloth,  and  evaporate  the 
strained  liquid  in  dishes  (in  thin  layers)  in  a 
stove  heated  to  from  97  to  104  Fahrenheit.  This 
process,  which  was  recommended  first  by  M, 
Henry,  yields  extracts  which  contain  all  the 
principles  of  the  juices  such  as  they  existed  pre¬ 
viously  to  the  evaporation,  and  retain  moreover 
the  odour  of  the  plant  from  which  they  have 
been  respectively  derived. 

In  this  way  are  prepared  the  extracts  of 
Hemlock, 

Belladonna, 

Hyoscyamus, 

Stramonium, 

Lactuca  sativa, 

Lactuca  irrosa, 

Aconite, 

Anemone, 

Rhus  radicans. 

In  the  case  of  plants  which  owe  their  raedi- 
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cinal  properties  to  some  extractive  substance,  it 
•will  be  found  advantageous  to  clarify  the  j  uices 
by  heat  previously  to  their  evaporation.  This 
process  is  resorted  to,  for  instance,  for  the  prepa¬ 
ration  of  the  extracts  of 
Succory, 

Dandelion, 

Fumitory, 

Menyanthes  trifoliata, 

Nettles, 

Cochlearia  officinalis. 

Nasturtium  officinale. 

Chervil. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


A  NEW  AND  IMPROVED  METHOD  FOR 
THE  ANALYSIS  OF  COMPOUNDS  IN 
WHICH  THE  OXIDES  OF  IRON  AND 
MANGANESE  ALUMINA,  AND  ALKA¬ 
LINE  EARTHS  EXIST  IN  COMBINATION 
WITH  PHOSPHORIC,  ARSENIC,  AND 
SILICIC  ACID. 

By  R.  FRESENIUS. 

1.  SEPARATION  OF  PEROXIDE  OF  IRON  FROM 
PHOSPHORIC  ACID  IN  THE  PRESENCE  OF  AL¬ 
KALINE  EARTHS. 

a.  It  has  been  assumed  by  many  chemists 
(ex.  g.,  Berzelius  and  Rammelsberg)  that  by 
fusing  the  perphosphate  of  iron  with  a  carbon¬ 
ated  alkali,  and  exhausting  the  mass  with  boil¬ 
ing  water,  a  complete  separation  of  perphos¬ 
phate  of  iron  and  phosphoric  acid  may  be 
effected.  Rose  goes  further,  and  states  that 
even  when  the  alkaline  earths  are  present  the 
phosphoric  acid  goes  over  altogether  to  the 
alkali  and  becomes  dissolved  on  treatment  with 
water. 

I  had  long  since  satisfied  myself  that  it  was 
impossible  perfectly  to  decompose  phosphate  of 
lime  and  phosphate  of  magnesia  by  carbonate 
of  soda,  I  have  now  found  that  even  the  per¬ 
oxide  of  iron  cannot  be  entirely  deprived  of 
phosphoric  acid  by  this  process.  In  truth,  if 
the  residue  is  dissolved,  after  careful  washing,  in 
muriatic  acid,  precipitated  with  ammonia  and 
sulphuret  of  ammonium,  filtered,  and  the  solu¬ 
tion  mixed  with  chloride  of  ammonium  and  sul¬ 
phate  of  magnesia,  a  distinctly  appreciable  pre¬ 
cipitate  of  ammonio-phosphate  of  magnesia  is 
always  produced.  It  is  thus  rendered  certain 
that  all  methods  based  upon  the  above  principle 
are  without  foundation. 

b.  When  to  a  muriatic  solution,  in  which 
phosphoric  acid,  peroxide  of  iron,  and  lime  are 
contained,  carbonate  of  soda  is  added,  and  mixed 
until  the  free  acid  is  nearly  saturated,  and  then 
mixed  with  an  excess  of  acetate  of  soda  and 
boiled,  the  whole  of  the  phosphoric  acid  is 
precipitated  with  the  peroxide  of  iron,  the 
lime  still  remaining  in  solution.  Peroxide 
of  iron  and  sulphuric  acid  may  then  be 
separated  by  sulphuret  of  ammonium.  This 
is  a  very  inconvenient  method,  though  it  is  not 

•  inaccurate.  Its  inconvenience  is  aggravated 
when  the  quantity  of  phosphoric  acid  to  be  esti¬ 
mated  is  no  more  than  a  mere  trace,  and  the 
amount  of  peroxide  of  iron  is  at  the  same  time 
very  great,  a  case  which  is  not  uncommon  in  the 
analysis  of  iron  ores,  soils,  &c. 

With  respect  to  the  other  method  (see  my  in¬ 
troduction  to  Quantitative  Analysis)  of  sepa¬ 
rating  phosphoric  acid  from  peroxide  of  iron,* 
I  must  remark  that  it  has  been  found  to  have 
led  to  erroneous  results,  for  a  mixture  of  a  solu¬ 
tion  of  tartaric  acid,  sulphate  of  magnesia, 
chloride  of  ammonium,  and  ammonia  will,  after 
a  short  time,  as  soon  as  it  has  attained  a  certain 
degree  of  density,  deposit  a  crystalline  precipi¬ 
tate  having  exactly  the  appearance  of  the  am¬ 
monio-phosphate  of  magnesia.  Nor  has  the 
employment  of  citric  acid,  sugar,  &c.,  in  place  of 

•  This  method  consists  in  adding  tartaric  acid  and  then 
ammonia  to  the  solution,  and  finally  a  mixed  solution  of 
chloride  of  ammonium  and  sulphate  of  magnesia, 


the  tartaric  acid,  led  to  more  satisfactory  results. 
I  therefore  base  my  present  method  upon  an  en¬ 
tirely  new  principle. 

c.  The  solution  we  will  suppose  contains  much 
peroxide  of  iron,  lime,  and  some  phosphoric  acid. 
We  first  heat  the  solution  to  the  boiling  point, 
remove  it  from  the  lamp,  and  add  a  solution  of 
sulphite  of  soda  until  the  colour  is  pale  green, 
and  a  white  precipitate  is  given  with  carbonate 
of  soda.  The  solution  is  then  boiled  until  the 
smell  of  the  sulphurous  acid  is  appreciable.  Any 
excess  of  free  acid  is  neutralized  with  carbonate 
of  soda ;  a  few  drops  of  chlorine- water  are  mixed 
with  it,  and  lastly  an  excess  of  acetate  of  soda. 
The  reaction  is  so  sensitive  that  the  smallest 
quantity  of  phosphoric  acid  is  immediately 
detected  by  the  production  of  a  white  flocky  pre¬ 
cipitate  of  perphosphate  of  iron.* 

[The  reaction  is  so  sensitive  because  the  per¬ 
phosphate  of  iron  is  not  soluble  either  in  acetic 
acid  or  in  the  acetate  of  protoxide  of  iron,  whilst 
it  dissolves  freely  in  a  solution  of  the  peracetate 
of  iron.  It  is  by  virtue  of  this  circumstance 
that  a  precipitate  is  never  obtained  when  a  solu¬ 
tion  of  the  peroxide  of  iron,  which  is  nearly 
neutral,  containing  only  a  small  amount  of  phos¬ 
phoric  acid,  is  mixed  with  soda ;  the  dark  red 
liquor  remains  clear  at  a  low  temperature,  and  all 
the  iron,  together  with  the  phosphoric  acid,  is 
only  deposited  on  heating  to  212°.] 

Chlorine- water  is  added  slowly  until  the  liquid 
becomes  reddish  :  it  is  then  invariably  turbid. 
It  must  now  be  boiled  until  it  becomes  clear, 
which  is  soon  accomplished,  filtered  while  yet  hot, 
and  the  precipitate  w'ashed  with  hot  water.  The 
whole  of  the  phosphoric  acid  is  contained  in  this 
precipitate  as  perphosphate  of  iron,  mixed  with 
a  very  small  quantity  of  basic  peracetate  of  iron. 
Nearly  the  whole  of  the  iron  and  the  lime  are 
contained  in  the  precipitate  :  they  may  be  sepa¬ 
rated  without  difficulty  by  means  of  sulphuret 
of  ammonium.  The  precipitate,  containing  the 
phosphoric  acid  and  lime,  may  be  at  once  per¬ 
fectly  decomposed  by  first  dissolving  it  in  mu¬ 
riatic  acid,  and  adding  ammonia  and  sulphuret 
of  ammonium.  Perfect  decomposition  may  also 
be  effected  without  the  use  of  sulphuret  of  am¬ 
monium  in  the  following  manner  : — Dissolve  it 
in  muriatic  acid,  and  reduce  with  sulphite  of 
soda  as  above,  add  an  excess  of  caustic  potash  or 
soda,  boil  until  the  precipitate  becomes  black 
and  granular,  and  filter  through  a  very  close 
paper. t 

The  precipitate  thus  formed  is  protoperoxide 
of  iron,  free  from  phosphoric  acid  ;  it  is  to  be 
dissolved  in  muriatic  acid  and  united  with  the 
other  solution  of  iron.  The  phosphoric  acid  is 
contained  in  the  filtered  solution,  which  is  pre¬ 
cipitated  in  the  usual  manner  as  ammonio-phos¬ 
phate  of  magnesia. 

II,  SEPARATION  OF  IRON  FROM  ALUMINA. 

The  separation  of  peroxide  of  iron  from  alu¬ 
mina  by  caustic  potash  is  one  of  the  most  fre¬ 
quently  recurring  operations  of  analytical  che¬ 
mistry,  but  it  is  also  very  inaccurate.  It  had 
frequently  been  noticed  that  the  separation  of 
the  two  oxides  by  caustic  potash  was  not  com¬ 
plete,  and  it  was  with  a  view  to  this  fact  that 
Knop  proposed  precipitating  the  solution  with 
sulphuret  of  ammonium,  and  afterwards  boiling 
with  caustic  potash. 

But  his  method  is  extremely  inconvenient,  as, 
although  the  liquid  is  free  from  iron  and  yellow 
at  the  commencement,  it  almost  invariably  passes 
through  green  and  ferruginous  in  the  washing, 
no  matter  whether  pure  water  or  that  containing 
sulphuret  of  ammonium  is  employed.  The  in¬ 
accuracy  of  the  usual  method  may  be  seen  from 
the  following  experiment : — To  a  solution  of  per- 
chloride  of  iron  a  solution  of  chloride  of  am- 


*  If  the  solution  contains  silicic  or  arsenic  acid  a  preci¬ 
pitate  will  be  formed,  although  phosphoric  acid  is  not  pre¬ 
sent.  These  two  acids  must  therefore  b*  first  separated, 
or  the  phosphoric  acid  cannot  be  detected  with  certainty 
by  the  above  reaction. 

t  If  the  filter  is  too  porous  some  of  the  fine  precipitate 
may  pass  through,  especially  when  washed.  When  this 
accident  occurs  the  filtrate  must  be  suffered  to  stand,  the 
clear  liquor  must  be  drawn  off,  and  the  remainder  be  fil¬ 
tered  through  a  separate  small  filter. 


monium,  containing  1.000  grm.  alumina,  was 
added,  an  excess  of  caustic  soda  was  mixed  with 
the  above,  and  the  whole  boiled,  filtered  hot,  the 
filtrate  acidified  with  muriatic  acid,  and  carefully 
precipitated  with  ammonia.  When  this  had 
stood  several  hours  in  a  warm  place  it  was 
filtered.  The  alumina  on  the  filter  was  yellow, 
which  led  me  to  suspect  the  presence  of  iron, 
which  I  afterwards  found  in  it. 

Alumina  was  also  found  in  the  hydrated  per¬ 
oxide  of  iron,  for  although  well  washed  it  gave  a 
precipitate,  though  a  small  one,  on  being  boiled 
again  with  caustic  soda,  and  on  treating  the  fil¬ 
trate  as  above.  A  loss  of  ten  per  cent,  took 
place,  for  instead  of  1.000  grm.  alumina  only 
0.909  were  obtained,  and  these,  moreover,  con¬ 
tained  iron.  After  standing  eight  days  the  fil¬ 
tered  solution  deposited  alumina.  The  whole  of 
the  missing  alumina,  therefore,  had  not  remained 
w'ith  the  iron,  but  a  portion  had  not  been  preci¬ 
pitated  by  ammonia.  The  cause  of  this  was 
found  after  some  further  experiments.  The  cir¬ 
cumstance  on  which  the  loss  depends  is  that  on 
filtering  the  liquid  containing  the  caustic  alkali 
through  paper  a  portion  of  organic  matter  is  dis¬ 
solved,  and  this  prevents  precipitation.  This  fact 
will  be  proved  by  the  following  experiments  : — 
A  solution  of  pure  chloride  of  aluminum  which 
contained  1.320  grm.  alumina  was  precipitated 
with  potash,  the  precipitate  again  dissolved 
in  an  excess  of  potash ;  the  liquid  heated  to 
boiling,  filtered,  acidified  with  muriatic  acid,  and 
precipitated  with  ammonia.  The  alumina  ob¬ 
tained  was  only  1.290,  or  97.72  per  cent.  In  a 
second  experiment  98.48  per  cent,  were  obtained. 
To  avoid  this  evil  asbestos  may  be  used  instead 
of  paper  for  filtering  ;  but  a  far  better  way  is  to 
heat  the  liquid  acidified  ■wdth  muriatic  acid,  and 
boiling  with  it  a  little  chlorate  of  potash  (re¬ 
moving  the  flask  from  the  fire  on  the  addition). 
By  this  means  we  destroy  the  organic  substance 
preventing  the  complete  precipitation  of  alumina, 
as  the  following  experiments  show  : — A  solution 
containing  0.3420  alumina  was  treated  in  the 
above  manner ;  after  being  acidified  with  hydro¬ 
chloric  acid,  boiled  with  chlorate  of  potash,  it 
yielded  0.3418  alumina,  or  99.94  per  cent.  A 
second  experiment  gave  99.67  per  cent. 

Another  source  of  inaccuracy,  which  in  the 
first  experiment  raised  the  loss  of  alumina  10 
per  cent.,  is  the  fact  that  it  is  impossible  to  free 
the  hydrated  peroxide  of  iron  completely  from 
alumina  by  caustic  potash.  This  source  of  error 
may  be  avoided  without  having  recourse  to 
Knop’s  cumbrous  method.  The  acid  solution, 
containing  alumina  and  peroxide  of  iron,  is 
heated  to  boiling  in  a  flask,  removed  from  the 
fire,  and  reduced  with  sulphite  of  soda.  The 
liquid,  having  been  kept  boiling  for  some  time, 
is  neutralized  with  carbonate  of  soda,  an  excess 
of  caustic  soda  is  added,  and,  after  being  well 
shaken,  it  is  boiled  until  the  liquid  has  become 
black  and  granular.* 

The  liquid  is  now  removed  from  the  fire  and 
permitted  to  subside;  the  clear  liquor  is  passed 
through  a  close  filter,  and  the  precipitate  washed 
with  hot  water,  first  by  decantation  and  then 
on  the  filter.  The  filtered  solution,  treated,  as 
above  described,  with  muriatic  acid  and  chlorate 
of  potash,  yields  the  whole  of  the  alumina  upon 
precipitation  with  ammonia,  and  after  several 
hours’  standing. 

III.  SEPARATION  OF  ALUMINA  FROM  PHOSPHORIC 
ACID. 

In  order  accurately  to  analyze  a  compound 
containing  alumina,  oxide  of  iron,  lime,  mag¬ 
nesia,  and  phosphoric  acid,  it  is  first  of  all  neces¬ 
sary  to  separate  the  alumina  from  the  other 
bases.  This  is  easily  accomplished  by  precipi¬ 
tating  the  liquid,  after  reduction  of  the  peroxide 
of  iron  by  sulphite  of  soda,  ,by  carbonate  of  soda, 
and  then  boiling  with  the  addition  of  an  excess 
of  caustic  soda. 

It  must  here  be  remembered  that,  on  boiling, 
the  carbonic  acid  which  had  been  combined  with 

•  The  thumping- which  precedes  the  boiling  may  be  pre¬ 
vented  by  inserting  a  coil  of  platinum  wire,  and  by  con¬ 
stant  stirring.  When  the  liquid  really  boils  the  thumping 
ceases. 
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the  protoxide  of  iron  passes  to  the  soda  and  con¬ 
verts  it  into  a  carbonate.  To  retain  the  alumina 
in  solution,  therefore,  it  is  necessary  to  add 
caustic  soda  at  intervals,  and  especially  when 
the  precipitate  has  become  black  and  granular. 
In  this  manner  the  alumina  and  a  part  of  the 
phosphoric  acid  is  obtained  in  solution,  and  we 
now  want  an  easy  method  of  separating  the  two. 
Such  a  method  is  the  following  ; — First  render 
the  alkaline  solution  acid,  boil  it  with  chlorate 
of  potash  precipitated  with  ammonia  (avoiding  a 
large  excess),  and  add  chloride  of  barium  as 
long  as  a  precipitate  appears ;  after  digesting  a 
while,  filter.  Collect  the  precipitate  which  con¬ 
tains  the  whole  of  the  alumina  and  phosphoric 
acid  (the  latter  combined  partly  with  alumina 
and  partly  with  baryta)  upon  a  filter,  wash  it 
with  a  little  water,  and  dissolve  in  the  smallest 
possible  quantity  of  muriatic  acid.  Saturate  the 
solution  with  carbonate  of  baryta,  applying  heat ; 
add  an  excess  of  caustic  potash  and  apply  heat. 
The  baryta  which  may  be  contained  in  the  solu¬ 
tion  may  be  precipitated  by  carbonate  of  soda 
and  filtered.  All  the  alumina  is  now  in  the  so¬ 
lution,  and  the  whole  of  the  phosphoric  acid  in 
the  precipitate.  The  solution  is  now  to  be  ren¬ 
dered  acid  with  muriatic  acid,  boiled  with  chlo¬ 
rate  of  potash,  precipitated  with  ammonia,  and 
set  by  to  stand  for  some  hours  in  a  warm  place  ; 
the  alumina  is  filtered,  dried,  washed,  and 
weighed.  The  precipitate  is  dissolved  in  muriatic 
acid,  and  the  baryta  thrown  down  with  weak 
sulphuric  acid,  separated  by  filtration,  and  the 
phosphoric  estimated  as  ammonio-phosphate  of 
magnesia  as  usual. 

IV,  THE  ANALYSTS. 

In  order  to  make  plain  the  course  of  analysis 
proposed,  we  will  suppose  a  compound  to  be 
analyzed  containing  a  large  amount  of  peroxide 
of  iron,  protoxide  of  manganese,  alumina,  lime, 
magnesia,  phosphoric  acid,  sulphuric  acid, 
arsenic  acid,  silicic  acid,  and  sand,  as  is  the  case 
with  iron  ores. 

A  quantity,  not  too  small,  of  the  mineral  in 
fine  powder  should  be  weighed  and  digested  with 
moderately  dilute  hydrochloric  acid  in  a  flask, 
at  a  temperature  a  little  below  the  boiling  point, 
until  all  the  soluble  matter  is  really  in  solution. 
The  liquid  is  then  diluted,  passed  through  a 
filter  of  a  determined  weight  of  ash,  and  the 
residue  washed.  The  quaintity  with  brown  iron 
ore  is  very  small.  This  is  dried  with  the  filter, 
separated  from  it,  calcined,  and  weighed,  then 
transferred  to  a  boiling  solution  of  carbonate  of 
soda,  allowed  to  boil  for  some  time,  filtered 
through  the  filter  first  used,  washed,  dried,  cal¬ 
cined,  and  weighed.  The  difference  between 
this  weight  and  the  one  first  obtained  gives  the 
amount  of  silicic  acid,  the  insoluble  residue. 

From  the  residue  the  ferruginous  muriatic 
solution  is  filtered,  carefully  evaporated  to  dry¬ 
ness,  and  maintained  for  some  time  at  a  tempera¬ 
ture  a  little  above  212°.  After  having  been 
gently  moistened  with  muriatic  acid,  and  a  gentle 
heat  at  the  same  time  kept  up  wdth  it,  water  is 
added,  and  any  silica  that  may  be  present  is 
separated  by  filtration.  The  weight  of  this 
added  to  that  above  obtained  shows  the  total 
amount  of  silicic  acid  in  combination. 

The  ferruginous  solution  is  heated  to  boiling 
in  a  flask,  and  reduced  as  described  in  I.  Avith 
sulphite  of  soda.  After  the  whole  of  the  sul¬ 
phurous  acid  has  been  expelled  by  boiling,  sul¬ 
phuretted  hydrogen  is  passed  into  the  solution 
as  far  as  saturation.  The  resulting  precipitate  is 
the  protosulphuret  of  arsenic.  The  amount  of 
arseiiic  which  it  contains  is  ascertained  after  de¬ 
ducting  its  sulphur,  which  has  already  been  de¬ 
termined  as  sulphate  of  baryta.  If  the  precipitate 
is  brown  or  black  instead  of  a  yellow  colour,  it  pro¬ 
bably  contains  bther  metallic  oxides,  and  it  must 
be  examined  for  them  in  the  ordinary  manner. 
The  liquid  filtered  from  the  protosulphuret  of 
arsenic  must  be  boiled  to  get  rid  of  the  whole  of 
the  sulphuretted  hydrogen,  and  afterwards  pre¬ 
cipitated  with  carbonate  of  soda,  and  boiled 
with  excess  of  caustic  soda  until  the  precipitate 
appears  black  and  in  grains.  It  should  then  be 
allowed  to  subside,  the  clear  liquor  be  poured  off, 


the  precipitate  must  be  washed  with  hot  water 
by  decantation,  and  finally  washed  with  hot 
water  on  a  filter  of  close  texture. 

a.  Treatment  of  Precipitate. — The  precipitate 
(containing  protoperoxide  of  iron,  protocar¬ 
bonate  of  manganese,  carbonate  of  magnesia, 
and  phosphate  of  magnesia)  is  again  placed  in 
the  flask,  and  digested  with  muriatic  acid. 
When  it  has  stood  for  some  time  in  a  warm 
place  it  is  entirely  dissolved,  but  not  so  quickly 
as  the  hydrated  peroxide  of  iron.  When  black 
particles  can  no  longer  be  found  it  is  filtered,  the 
filter  is  left  whole,  and  a  little  hot  water  is 
poured  upon  it.  The  flask  is  so  placed  that 
the  liquid  may  run  off.  This  arrangement  admits 
of  its  being  washed  with  ease  and  well.  Sul¬ 
phite  of  soda  is  employed  to  reduce  the  filtered 
solution,  which  is  then  nearly  neutralized  with 
carbonate  of  soda,  heated  to  212°,  mixed  with  a 
few  drops  of  chlorine- water,  and  then  with  an 
excess  of  acetate  of  soda.  When  this  liquid  or 
the  precipitate  has  not  the  reddish  hue,  chlorine- 
water  is  added  until  this  appears.  The  whole  is 
boiled  until  the  precipitate  has  separated,  filtered, 
and  the  precipitate,  which  consists  of  phosphate 
and  some  basic  acetate  of  peroxide  of  iron,  is 
washed. 

After  the  addition  of  ammonia,  and  while  still 
hot,  the  filtered  solution  is  precipitated  with 
sulphuret  of  ammonium,  quickly  filtered,  the 
precipitate,  consisting  of  protosulphuret  of  iron 
and  manganese,  continually  washed  with  hot 
water,  and  the  lime  in  solution  is  determined 
bj''  oxalate  of  ammonia,  and,  after  the  removal  of 
the  oxalate  of  lime,  the  magnesia  which  is  thrown 
down  by  phosphate  of  soda.  The  precipitate  of 
the  sulphurets  is  dissolved  in  muriatic  acid 
oxidized  Avith  chlorate  of  potash  or  nitric  acid, 
boiled  until  all  the  chlorine  is  driven  off,  allowed 
to  cool  to  about  140°,  almost  neutralized  with 
carbonate  of  soda,  the  peroxide  of  iron  preci¬ 
pitated  with  carbonate  of  baryta,  and  the  re¬ 
maining  oxides  determined  by  the  usual  pro¬ 
cesses. 

The  precipitate  containing  the  perphosphate 
of  iron  is  dissolved  with  mtiriatic  acid,  reduced 
Avith  sulphite  of  soda,  boiled  with  an  excess  of 
caustic  soda,  and  filtered.  The  solution  con¬ 
taining  the  phosphoric  acid  is  more  than  saturated 
with  muriatic  acid,  and  set  aside.  The  precipi¬ 
tate  of  peroxide  of  iron  is  also  dissolved  in 
muriatic  acid,  oxidized  with  nitric  acid,  the 
solution  added  to  the  prime  solution  of  iron, 
separated  from  the  manganese  and  baryta,  and 
the  whole  precipitated  with  ammonia. 

h.  Treatment  of  the  Filtered  Alkaline  Solu¬ 
tion, — This  solution,  containing  the  alumina,  is 
subjected  to  the  treatment  described  under  III. 
The  alumina  is,  therefore,  weighed  in  a  pure 
state.  The  solution  is  united  Avith  the  above- 
mentioned  liquid,  supersaturated  with  ammo¬ 
nium,  and  precipitated  with  sulphate  of 
magnesia  ;  if  necessary,  chloride  of  ammonium 
may  be  employed  in  addition.  The  sulphuric 
acid  in  the  mineral  is  estimated  in  another  por¬ 
tion  bj''  dissolving  it  in  muriatic  acid,  filtering 
the  dilute  solution,  and  precipitating  with  chlo¬ 
ride  of  barium. 

I  have  not  considered  it  necessary  to  point  out 
in  the  preceding  explanations  how  much  the 
course  of  analysis  is  simplified  Avhen  one  or  the 
other  of  the  substances  in  question  is  absent, 
nor  the  mode  of  conducting  the  quantitative 
analysis.  With  respect  to  the  latter  I  would 
just  remark  that  the  proposed  method  cannot  be 
deviated  from  Avithout  risk ;  and,  also,  that  it  is 
of  great  importance  to  ascertain  the  presence  or 
absence  of  alumina,  manganese,  and  alkaline 
earths  before  commencing  the  qualitative  ana¬ 
lysis,  because,  when  the  alumina  is  present,  the 
first  precipitation  with  carbonate  of  soda,  as 
well  as  the  boiling  Avith  caustic  potash,  may  be 
omitted  ;  all  the  phosphoric  acid  is  contained  in 
the  alkaline  liquid  holding  the  alumina  in  solu¬ 
tion  when  no  alkaline  earths  are  present,  and 
the  residue  may  be  at  once  treated  for  the  sepa¬ 
ration  of  iron  from  manganese.  When  no  man¬ 
ganese  is  present  it  may  be  at  once  precipitated 
with  ammonia  from  the  muriatic  solution  after 


previous  oxidation,  calcined,  and  calculated  as 
peroxide  of  iron. 

In  confirmation  of  the  truth  of  the  principles 
0)1  which  this  method  is  based,  I  prepared  a 
liquid  in  which  were  known  quantities  of  peroxide 
of  iron,  aluniina,  lime,  magnesia,  and  phosphoric 
acid,  and  divided  it  into  two  equal  portions,  after 
which  I  analyzed  both,  following  exactly  the 
foregoing  directions.  In  each  half  of  the  liquid 
were  contained  : — 


Grms. 

Found. 

Phosphoric  acid  . 

I. 

II. 

.  0.100 

0.0993 

0.0995 

Lime . 

0.1328 

0.1327 

Magnesia  . 

0.1020 

0.1029 

Peroxide  of  iron  . 

.  1.443 

1.4426 

1.4424 

Alumina  ....... 

0.1495 

0.1495 

In  100  parts  : — 

1.929 

1.9262 

1.9270 

Phosphoric  acid  . 

..  5.18 

6.14 

5.16 

Lime . 

6.88 

6.88 

Magnesia  . 

5.34 

5.29 

5.33 

Peroxide  of  iron  , 

. .  74.81 

74.78 

74.77 

Alumina  . 

7.75 

7.75 

100.00 

99.84 

99.89 

— Journ.fiir  Prakt.  Chem. 

ON  THE  ESSENTIAL  OIL  OF 
CHAMOMILE. 

By  M.  C.  GEKHAKDT. 

Oil  of  Anthemis  nobilis,  or  chamomile  oil,  is  of 
a  greenish  colour,  with  an  agreeable  odour,  and 
boils  at  from  320°  to  410°.  At  the  former  tem¬ 
perature  it  first  begins  to  boil,  and  slowly  rises 
to  374°,  at  Avhich  point  its  temperature  remains 
stationary  for  a  long  time.  More  than  two 
thirds  of  the  oil  passes  over  at  this  temperature. 
After  a  time  the  temperature  rises  to  410°,  but 
no  separate  oil  possessing  this  boiling  point  is 
met  with  in  the  residue.  The  elevation 
of  temperature  is  attributable  to  the  pre¬ 
sence  of  a  resinous  substance,  for  the  distilled 
oil  exhibits  precisely  the  same  chemical 
qualities  whether  taken  at  the  lowest  or 
highest  of  these  temperatures,  and  are,  there¬ 
fore,  composed  of  the  same  principles.  The 
boiling  points  of  these  principles  are  so  approxi¬ 
mated  to  each  other  that  it  is  impossible  to  sepa¬ 
rate  them  by  distillation.  Three  portions  of  the 
oil  were  collected  between  392  and  410®,  and  gave 
the  following  numbers  ; — 

Carbon .  75.57  76.61  76.00 

Hydrogen  .  .  10.57  10.66  10.78 

Oxygen  ....  13.86  12.73  13.22 

The  above  composition  appears  to  express  that 
of  a  simple  body  ;  but  the  author  afterAvards 
found  that  the  oil  had  a  strong  acid  reaction, 
and  gave,  like  the  earlier  portions,  a  certain 
quantity  of  carburetted  hydrogen  with  potash. 

It  is  well  knoAvn  that  potash  is  often  employed 
with  much  advantage  to  separate  oxygenated 
oils  from  hydrocarbons  which  are  found  with 
them.  It  was  thus  that  the  author  prepared  the 
hydrocarbons  of  the  oils  of  cumin  and  valerian. 
The  oxygenated  principles  become  acids  which 
combine  with  the  potash,  and  the  hydrocarbon 
comes  over  quite  pure.  Oil  of  chamomile  is  not 
acted  on  by  an  aqueous  solution  of  potash,  but 
it  concretes  into  a  gelatinous  mass  if  gently 
heated  with  powdered  hydrate  of  potash ;  no 
gas  is  disengaged,  and  the  oil  is  obtained  unal¬ 
tered  by  water.  When,  however,  this  gelatinous 
mass  is  heated  with  an  alcoholic  solution  of 
potash  the  oxygenated  principle  is  changed  into 
an  acid,  and  the  hydrocarbon  is  set  free.  Two 
acids  are  formed  under  these  circumstances,  the 
angelicic  and  valerianic  acids. 

1.  Angelicic  Acid. — On  fusing  the  oil  with  an 
excess  of  potash  the  mass  swells  considerably,  in 
consequence  of  the  disengagement  of  hydrogen, 
and  a  liquid  is  at  the  same  time  condensed, 
having  an  agreeable  odour  very  much  resembling 
that  of  lemons  ;  this  consists  of  an  hydrocarbon 
to  which  w’e  must  presently  return.  When  the 
potash  residue  is  saturated  Avith  sulphuric  acid, 
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corrosive  vapours  arise  akin  to  those  of  benzoic 
acid ;  these  condense  into  beautiful  needles. 
They  are  very  fusible  and  quickly  crystallize  in 
water  ;  they  melt  in  hot  water,  and  give  off 
acrid  vapours  on  boiling  the  solution.  They 
yielded  to  analysis  : — 


Carbon  .  59.7  10  60,0 

Hydrogen  .  8.0  8  8.0 

Oxygen  .  32.3  4  32.0 


numbers  which  are  equivalent  to  those  which 
express  the  composition  of  the  acid  extracted 
by  Meyer  and  Zenner  from  angelica-root.  It  is 
to  this  that  oil  of  chamomile  owes  its  acidity, 
and  it  appears  to  be  formed  by  the  further  oxi¬ 
dation  of  the  oxidizing  principle. 

2.  Valerianic  Acid, — When  the  oil  is  boiled  for 
some  minutes  with  potash  in  an  alcoholic  solu¬ 
tion,  all  the  oxygenated  principle  enters  into 
combination  with  the  potash,  and  the  alcohol 
holds  in  solution  only  the  hydrocarbon  de¬ 
scribed  in  the  next  jraragraph.  This  and  the 
alcohol  are  distilled  away,  and  the  residue  is 
decomposed  by  sulphuric  acid  ;  an  oily  acid  is 
thus  separated,  which  possesses  the  properties 
and  odour  of  valerianic  acid.  But  the  oily 
acid  thus  obtained  is  often  contaminated  by  the 
presence  of  a  certain  quantity  of  angelicic  acid  ; 
this  is  to  be  removed  by^  rectifying  the  oily  acid 
obtained  from  the  potash  salt,  allowing  the 
liquid  scarcely  to  boil ;  the  angelicic  acid  is  then 
obtained  in  the  residue,  and  on  cooling  it  sepa¬ 
rates  iir  fine  needles. 

The  Hydrocarbon. — We  saw  in  the  last  para¬ 
graph  but  one  that  when  the  oil  of  chamomile 
is  treated  with  potash,  either  solid  or  in  an  al¬ 
coholic  solution,  an  oil  is  set  free  which  potash 
will  not  affect.  In  order  to  obtain  this  oil  per¬ 
fectly  dry  it  must  be  rectified  over  potassium  ; 
chloride  of  calcium  dissolves  some  portion  and 
produces  a  crystalline  compound  which  is  de¬ 
stroyed  by  water.  Where  an  alcoholic  solution 
of  potash  has  been  employed  to  saponify  the  oil 
f  chamomile,  water  must  be  added  to  the  mix¬ 
ture,  so  as  to  separate  the  oil  ;  the  liquid  may 
then  be  saturated  with  chloride  of  calcium  and 
the  oil  transferred  with  the  pipette. 

This  oil,  when  perfectly  pure,  has  a  very  plea¬ 
sant  odour  of  lemons,  like  cymene  ;  its  boiling 
point  is  also  347^  ;  but  the  subjoined  analysis 
shows  that  besides  this  the  two  oils  have  little  in 


common :  — 

Carbon .  87.8 

Hydrogen .  11.8 


The  Oxygenated  Principle, — It  has  been  already 
stated  that  it  is  not  possible  to  obtain  the  prin¬ 
ciple  which,  when  treated  with  potash,  furnishes 
the  angelicic  and  valerianic  acid,  in  a  state  of 
purity.  Even  the  latest -collected  portions  of 
the  distilled  product  always  contain  some  hydro¬ 
carbon  ;  its  composition  is,  however,  indicated 
■with  great  distinctness  by  the  reactions  with 
potash.  The  angelicic  and  valerianic  acids  con¬ 
tain  each  an  equal  amount  of  carbon,  C*”,  but 
the  former  contains  two  equivalents  less  of  hy¬ 
drogen  than  the  other  ;  but,  as  in  the  formation 
of  potash  rro  gas  is  disengaged,  and  as  in  the 
formation  of  the  angclicatc  hydrogen  is  set  free, 
it  fallows  that  the  oxygenated  principle  of  the 
oil  of  chamomile  must  contain  C*'*  IH  O^, 
thus : — 

Valerianate  of  potash,  H®  0^  -t-  KO  +  HO  = 
CIO  H9  O®  -f  KO. 

Angelicate  of  potash,  Ci®H®0®  4  KO  4-  HO  = 
CIO  IH  4-  KO  4-  IP. 

It  has,  moreover,  been  found  that  the  valerianate 
is  not  converted  directly,  or  per  se,  into  angeli¬ 
cate.  Pure  valerianate  of  potash  was  fused 
with  an  excess  of  potash  at  572°,  a  temperature 
much  above  that  at  which  the  angelicate  is 
formed  from  the  oil,  but  no  gas  was  set  free. 
Moreover,  the  presence  of  free  angelicic  acid  in 
the  oil  favours  the  above  expression  of  angelicic 
acid.  Cl®  11®  O®  0~.  Another  fact  is  equally 
corroborative  of  this  view  :  the  hydrocarbon  of 
the  oil  is  C®®  H^®  or  C'®  II®,  and  the  free  acid  in 
it  likewise  contains  Qi®  H® ;  we  ought,  therefore, 
always  to  find  the  same  relation,  (Ji®  H®,  in  the 
crude  oil  of  chamomile,  whatever  may  be  the 
proportions  of  acid,  hydrocarbon,  and  oxygenated 


oil  it  may  contain,  or  at  whatever  stage  of  dis¬ 
tillation  it  may  have  been  collected.  For  in¬ 
stance,  we  find  in  the  three  above-mentioned 
analyses : — 

Carbon .  76.1  :  6  =  12.68  equivs.  carbon. 

Hydrogen  . .  10.6  ;  1  =  10.6  “  hydrogen, 

or  12.68  :  10.6,  pretty  nearly  10  :  8. 

The  author  on  one  occasion  obtained  while 
rectifying  oil  of  chamomile,  containing  but  a 
small  portion  of  alcohol,  a  perfectly  blue  distil¬ 
late,  whose  colour  totally  disappeared  at  the  end 
of  eight  days.  Whether  the  blue  oil  of  matri- 
caria  chamomilla  and  the  oil  of  anthemis  nobilis 
contain  the  same  constituents  has  not  been  de¬ 
termined  ;  but  it  is  worthy  of  remark  that 
Borntraga’s  analyses  of  the  oil  of  the  common 
chamomile  give  the  same  proportion,  C‘®  H®. — 
Ami.  de  Chim.  et  de  Phys, 


REVIEWS. 

NOAH’S  CHEMISTRY. 

Other  matters  having  claimed  our  immediate 
attention,  "we  have  been  obliged  to  defer  until 
this  time  a  further  notice  of  a  book  which  we 
have  already  recommeirded  in  terms  of  commen¬ 
dation, — the  “Treatise  on  Chemistry”  by  Mr. 
Noad.  We  purpose  now  giving  our  readers  a 
slight  sketch  of  the  arrangement  pursued  by  the 
author  in  the  execution  of  this  task.  The  book 
consists  of  some  300  pages,  illustrated  with  wood- 
cuts  wherever  their  presence  is  desirable ;  and 
divided  into  two  parts,  respectively  devoted  to 
qualitative  and  quantitative  chemistry. 

In  a  treatise  of  this  kind  faithfulness  of  narra¬ 
tion  is  paramount  to  every  other  quality.  A 
treatise  offering  imperfect  processes  for  the  con¬ 
ducting  of  chemical  analysis  would  be  worse 
than  useless.  Such  a  fault  we  can  aver,  from 
a  careful  examination  of  Mr.  Noad’s  book,  the 
author  Jias  well  avoided,  and  the  result  is  a 
treatise  on  practical  chemistry  every  way  worthy 
of  the  end  proposed, — the  instruction  of  the 
people. 

In  this  respect,  indeed,  Mr.  Noad’s  book  has 
everything  to  gain  by  comparisoir  with  the  pro¬ 
totype  of  Professor  Haniell  Deservedly  great  as 
this  lamented  chemist  undoubtedly  was,  his 
greatness  w^as  in  no  way  increased  by  the  style 
of  either  his  popular  lectures  or  his  popular 
writings.  With  respect  to  his  labours  in 
regard  to  the  Society  for  the  Diffusion  of 
Useful  Knowledge,  he  was,  at  least,  by  no 
means  felicitous.  Indeed,  a  chemist  of  some 
note,  before  whom  the  original  sheets  of  Daniell’s 
popular  treatise  were  placed  for  examination, 
pronounced  a  very  strong  adverse  opinion  upon 
them,  which  having  been  most  unwarrantably 
communicated  to  Professor  Daniell,  a  tempo¬ 
rary  coldness  was  tire  result.  We  should  not 
have  adverted  to  this  fact,  which  we  can  well 
authenticate,  had  not  a  sister  journal  com¬ 
mented, — we  consider  most  unfairly, — on  the  re¬ 
lative  popular  literary  merits  of  Professor  Daniell 
and  Mr.  Noad.  The  latter  chemist  is  not  so 
conceited  that  we  may  fear  to  tell  him  he  has 
many  years  to  live,  arrd  much  to  do,  before  he 
achieves  the  fame  of  Dairiell  as  a  chemist ;  as  a 
popular  -writer,  however,  on  chemistry  for  the 
Society  of  Useful  Knowdedge  he  has  already 
imnreasurably  outstripped  the  former.  Had  we 
more  space  we  would  desire  to  present  our 
readers  with  various  specimens  of  our  author’s 
descriptive  powers ;  but  we  find  ourselves  con¬ 
strained  to  limit  these  desires  to  the  selection  of 
one  very  important  article,  the  analysis  of  the 
urine :  ~ 

“  On  the  Analysis  o  f  Urine  and  Urinary 
Calculi. 

“  From  the  following  analysis  of  this  important 
secretion  by  Berzelius  it  will  be  seen  that  its 
composition  is  very  complicated  ;  indeed  the 
chemistry  of  urine  is  as  yet  very  imperfect,  for 
in  no  complete  analysis  which  has  hitherto  been 
published  has  any  account  been  taken  of  the  hip- 
puric  acid,  or  the  kreatine,  or  kreatinine,  which 
Liebig  has  announced  to  be  constant  constituents, 
while,  according  to  the  same  chemist,  normal  urine 


contains  no  lactic  acid  ;  so  that  in  the  subjoined 
analysis  the  17.14  parts  which  are  set  down  to 
this  acid  and  its  salts  are,  in  reality,  something 
else,  the  nature  of  which  has  yet  to  be  dis¬ 
covered. 

“  Analysis  of  Urine  by  Berzelius. 


Water .  933.00 

Urea  .  30.10 

Uric  acid  .  1.00 

Lactic  acid,  lactates,  and  ani¬ 
mal  matter .  17.14 

Mucus  of  the  bladder  .  0.32 

Sulphate  of  potash  .  3.71 

Sulphate  of  soda  .  3.16 

Phosphate  of  soda  .  2.94 

Phosphate  of  ammonia  .  1.65 

Chloride  of  sodium  .  4.45 

Hydrochlorate  of  ammonia _  1.50 

Earthy  matters,  with  a  trace  of 

fluoride  of  calcium  .  1.00 

Siheious  earth  .  0.03 
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“Urine may  be  acid,  neutral,  or  alkaline,  even 
in  a  healthy^  condition  of  the  body,  its  reaction 
to  test  paper  as  -well  as  the  nature  of  the  salts 
which  it  contains  depending  in  a  great  measure 
on  the  natirre  of  the  food,  so  that  the  physician 
has  the  saline  condition  of  this  secretion  greatly 
under  his  control,  a  fact  of  great  value  in  the 
treatment  of  calculous  diseases.  When  the  food 
contains  salts  of  potassa  and  soda  with  organic 
acids,  the  urine  becomes  alkaline ;  these  acids 
becoming  oxidized  in  the  circulation  yield  car¬ 
bonic  acid,  which  combines  with  the  alkalis,  and 
the  alkaline  carbonates  appear  in  the  urine. 
When  the  food  contains  but  very  little  of  such 
salts  of  organic  acids,  the  urine  may  be  neutral ; 
and  when  it  contains  none  at  all  it  becomes  acid 
from  the  solution  of  uric  or  hippuric  acid,  or  both, 
in  phosphate  of  soda. 

“  The  specific  gravity  of  healthy  urine  may 
vary  from  1.012  to  1.030,  and  contain  about  7  or 
8  per  cent,  of  solid  matter,  the  remainder  being 
water.  In  certain  diseases,  however,  the  den¬ 
sity  of  the  secretion  may  be  considerably  greater, 
as  well  as  its  proportion  of  solid  ingredients.  The 
following  table,  showing  the  quantity^  of  solid 
matter  in  diabetic  urine  of  different  specific  gra¬ 
vities  between  1.020  and  1.050,  was  drawn  up 
by  Dr.  Henry,  and,  assuming  its  correctness. 
Dr.  Frampton  has  given  the  following  simple 
method  of  determining,  without  having  recourse 
to  actual  experiment,  the  amount  of  solid 
matter  voided  in  a  given  time  in  urine  of  any 
specific  gravity.  If  Dr.  Henry’s  table  be  exa¬ 
mined,  it  will  be  found  that  there  is  an  increase 
of  solid  matter  in  each  wine  pint  of  urine,  cor¬ 
responding  to  the  iircrease  of  one  degree  of  spe¬ 
cific  gravity  of  exactly  12.2  grains,  or  of  1.2 
grains  of  solid  matter  in  each  ounce  for  every¬ 
one  degree  of  specific  gravity.  Hence,  to  de¬ 
termine  the  amount  of  solid  contents  in  urine, 
say  specific  gravity  1.025,  we  have  only  to  mul¬ 
tiply  the  constant  quantity,  1.2  grains,  by  25, 
making  30  grains,  to  give  us  the  solid  conteiits  of 
one  ounce,  whose  specific  gravity  is  1.025,  and  this 
again  by  the  number  of  ounces  voided  in  a  given 
time,  say  40  ounces  (making  1,200  grains),  to 
give  us  the  whole  contents  of  solid  matter  dis¬ 
solved  in  the  urine  passed  in  that  time.  This 
rule  will  be  found,  on  trial,  to  give  results  so 
nearly^  coinciding  with  those  of  the  table  (the 
error  is  constantly  just  1.6  grains  in  excess  in 
the  wine  pint),  it  is  so  easy  both  to  recollect  and 
to  apply,  and  so  much  more  convenient  than  a 
table  not  always  at  hand,  that  it  is  w-ell  worthy 
of  the  notice  of  medical  men. 

In  the  experiments  which  furnished  the  fol¬ 
lowing  table  the  urine  was  evaporated  at  a  steam 
heat  till  it  ceased  to  lose  weight,  and  till  it  left 
an  extract  which,  on  cooling,  became  quite  solid. 
In  reference  to  such  tables  Dr.  Bence  Jones  ob¬ 
serves  that,  though  they  may  be  true  for  the 
total  quantity  of  water  passed  in  twenty-four 
hours,  they  are  not  so  for  the  urine  made  at  any 
one  period  of  the  day.  The  water  made  before 
and  after  dinner,  for  instance,  may  have  the 
same  specific  gravity,  but  the  total  quantity 
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of  solid  residue  in  each  case  may  be  entirely 
different. 

“  Dr.  Henry’s  Table  of  Solid  Matter  in  Urine  of 
different  Densities. 


Spec.  gray. 

Quantity  of 

Quantity  of 

solid 

of  the  urine, 
water 

solid  extract  in 
a  wine  pint  in 

extract  in  a  wine 
pint  in 

being  1000. 

grs. 

oz. 

dr. 

8cr,  gra. 

1020 

382.4 

0 

6 

1 

2 

1021 

401.6 

0 

6 

2 

1 

1022 

..  420.8 

0 

7 

0 

0 

1023 

.  .  440.0 

0 

7 

1 

0 

1024 

459.2 

0 

7 

1 

19 

1025 

..  478.4  .. 

0 

7 

2 

18 

1026 

..  497.6  .. 

1 

0 

0 

17 

1027 

516.8 

1 

0 

1 

16 

1028 

536.0 

1 

0 

2 

16 

1029 

555.2  .. 

1 

1 

0 

15 

1030 

. .  574.4  . . 

1 

1 

1 

14 

1031 

593.6  .  . 

1 

1 

2 

13 

1032 

612.8 

1 

2 

0 

12 

1033 

.  .  632.0 

1 

2 

1 

12 

1034 

651.2 

1 

2 

2 

11 

1035 

670.4 

1 

3 

0 

10 

1036 

..  689.6  .. 

1 

3 

1 

9 

1037 

708.8 

1 

3 

2 

8 

10.38 

.  .  728.0 

1 

4 

0 

8 

1039 

..  747.2  .. 

1 

4 

1 

7 

1040 

1041 

..  766.4 

1 

4 

2 

6 

1042 

1043 

.  .  804.8 

1 

5 

1 

4 

1044 

1045 

..  843.2 

1 

6 

0 

3 

1046 

1047 

881.6 

1 

6 

2 

1 

1048 

1049 

920.0 

1 

7 

1 

0 

1050 

958.4 

1 

7 

2 

15 

“It  is  no  part  of  our  plan,  neither  would  it 
be  at  all  suited*  to  the  design  of  the  present 
work,  to  give  any  detailed  account  of  the  nu¬ 
merous  and  important  investigations  which  have 
been  made  within  the  last  few  years  on  the 
urine,  both  in  health  and  in  disease.  To  the 
physiologist  and  pathologist  it  cannot  be  doubted 
that  the  subject  must  be  one  of  the  highest  in¬ 
terest  ;  but  it  is  not  to  a  general  treatise  on  che¬ 
mical  analysis  that  the  cultivator  of  medical 
science  would  refer  for  such  information  as  he 
might  require  in  this  department  of  his  studies. 
We  have,  nevertheless,  thought  that  it  might 
add  to  the  usefulness  of  our  work  to  bring 
together  some  of  the  later  methods  which  have 
been  adopted  by  chemists  for  the  detection  and 
quantitative  estimation  of  certain  of  the  ingre¬ 
dients  of  this  complicated  secretion. 

“  Quantitative  Estimation  of  Urea. — Two  me¬ 
thods  have  long  been  in  use,  viz.,  separating  it 
as  nitrate,  and  calculating  its  proportion  ;  or  as 
oxalate,  this  being  subsequently  decomposed  by 
carbonate  of  lime,  and  the  urea  weighed  in  its 
pure  state.  Both  these  methods  are  fallacious, 
on  account  of  the  solubility  of  both  the  salts  ; 
the  following  have  therefore  been  proposed  as 
substitutes. 

“1.  Rabsky’s  Method. — Concentrated  sulphuric 
acid,  in  the  quantity  of  half  that  of  the  urine 
used,  is  added  to  the  latter,  and  the  mixture 
kept  in  a  moderate  state  of  ebullition  ;  much 
water  is  thus  vaporized,  and  the  fluid  becomes 
black.  The  temperature  continues  to  rise,  until 
at  about  392°  (it  should  not  very  much  exceed 
this  temperature)  carbonic  acid  is  evolved  in 
small  bubbles  ;  the  cessation  of  this  disengage¬ 
ment  of  gas  indicates  that  the  urea  is  completely 
decomposed.  The  black  residue  is  then  tho¬ 
roughly  exhausted  with  water,  and  the  solution 
filtered  ;  the  clear  yellow  filtrate  is  then  evapo¬ 
rated  in  the  water-bath,  and  the  generated  sul¬ 
phate  of  ammonia  treated  with  alcohol  and 
chloride  of  platinum.  Since  urine  contains 
salts  of  potassa  and  ammonia,  which  will  like¬ 
wise  be  precipitated  upon  the  addition  of  chloride 
of  platinum,  their  exact  proportion  must  be  de¬ 
termined  from  a  separate  weighed  portion  by 
precipitation  with  chloride  of  platinum,  and  the 
corresponding  amount  must  be  subtracted  from 
the  first  quantity.  The  author  found  this  me¬ 


thod  to  give  accurate  results,  which  were  not 
interfered  with  by  mixing  the  urea  with  sugar 
previous  to  analysis  ;  in  applying  it,  however, 
it  is  necessary  to  remove  all  those  substances 
which  might  introduce  error,  such  as  uric  acid, 
hippuric  acid,  albumen,  &c.  In  many  instances 
it  may  be  advisable  to  separate  the  urea  pre¬ 
viously  by  oxalic  acid,  and  to  decompose  the 
oxalate  subsequently  with  sulphuric  acid.  In 
calculating  the  amount  of  urea,  one  part  of  am- 


The  carbonate  of  ammonia  thus  formed  is  of 
course  instantly  decomposed  in  the  above  expe¬ 
riment  by  the  sulphuric  acid,  sulphate  of  am¬ 
monia  being  generated,  and  carbonic  acid  set 
free. 

“  Hemtz’ s  Method. — Examination  of  the  Potassa 
and  Ammonia. — A  weighed  quantity  (from  100 
to  120  grains)  of  the  urine  is  treated  with  about 
30  drops  of  hydrochloric  acid,  and  set  aside  in  a 
cool  place  for  twenty-four  hours  ;  it  is  then  fil¬ 
tered  through  a  very  small  filter  into  a  large  pla¬ 
tinum  or  porcelain  crucible  ;  the  filter  and  glass 
are  washed  with  a  small  quantity  of  water ;  the 
filtrate  is  treated  with  about  100  grains  of  sul¬ 
phuric  acid,  and  the  liquid  evaporated  over  a 
small  spirit-lamp,  taking  care  that  it  does  not 
boil,  until  the  evolution  of  carbonic  acid  com¬ 
mences.  The  crucible  is  then  covered  with  a 
watch  glass,  and  heated  until  the  evolution  of 
carbonic  acid  ceases,  the  temperature  not  being 
allowed  to  exceed  180°.  The  contents  of  the 
crucible  are  then  filtered  into  a  porcelain  dish, 
the  crucible  and  the  watch  glass  are  well  washed, 
and  the  filtrate  is  evaporated  until  almost  all  the 
water  has  passed  off.  About  twenty  drops  of 
hydrochloric  acid  are  then  added  to  the  residue, 
and  afterwards  a  sufficient  quantity  of  chloride 
of  platinum  and  alcohol  mixed  with  ether.  If 
the  liquid  from  which  the  precipitate  has  sub¬ 
sided  is  of  a  very  pale  colour,  more  chloride  of 
platinum  must  be  added.  After  eight  or  ten 
hours  the  precipitate  is  separated  by  filtration, 
washed,  dried,  and  heated  to  redness  in  a  cru¬ 
cible,  which  is  at  first  covered,  but  subsequently 
open.  The  residue  is  treated  with  boiling  dilute 
hydrochloric  acid,  the  solution  filtered,  and  this 
is  repeated  until  the  liquid  which  drops  from  the 
filter  leaves  no  residue  when  evaporated  upon 
platinum  foil ;  the  crucible  and  filter  are  dried  at 
a  gentle  heat:  the  latter  is  burnt  in  the  former, 
and  weighed.  Thus  the  amount  of  platinum, 
which  corresponds  to  that  of  the  potassa,  am¬ 
monia,  and  urea,  is  obtained. 

“  Another  weighed  quantity  of  the  fresh  urine 
is  treated  at  once  with  chloride  of  platinum, 
three  volumes  of  alcohol  and  one  of  ether.  At 
the  end  of  ten  or  twelve  hours  the  mixture  is 
filtered,  and  the  precipitate  heated  to  redness  in 
a  well-covered  and  weighed  platinum  crucible. 
The  residue  is  treated  as  above  with  dilute  hy¬ 
drochloric  acid,  and  the  filter  is  burned  and 
weighed.  We  thus  obtain  the  weight  of  plati¬ 
num  which  corresponds  to  the  potash  and  am¬ 
monia  contained  in  the  urine  ;  its  per  centage  is 
calculated,  and  then  deducted  from  that  obtained 
in  the  first  experiment :  the  difference  gives  the 
amount  of  platinum  which  corresponds  to  the 
urea. 

“  In  estimating  the  urea,  if  perfect  accuracy  be 
not  required,  the  separation  of  the  lithic  acid  may 
be  avoided  :  the  error  hereby  introduced  amounts 
to  about  0.7  part  per  1000,  placing  the  average 
amount  of  lithic  acid  in  the  urine  at  1.0  per 
1000.  The  filtration  of  the  residue  after  the 
action  of  the  sulphuric  acid  may  be  avoided,  and 
it  may  be  mixed  at  once  with  the  chloride  of 
platinum,  alcohol,  and  ether. 

“  The  estimation  of  the  amount  of  potash  and 
ammonia  in  the  urine  should  not  be  neglected, 
as  it  is  liable  to  considerable  variation :  the 
author  found  it  1.0  to  11.6  parts  per  1000.  These 
two  alkalis  are  precipitated  together  by  treating 
fresh  urine  with  chloride  of  platinum,  alcohol, 
and  ether.  To  separate  them,  the  yellow  pre- 


monio-chloride  of  platinum  corresponds  to 
0.134498  of  urea. 

“  The  conversion  of  urea  into  carbonate  of  am¬ 
monia,  which  also  takes  place  when  the  urine  is 
left  to  itself,  will  be  understood  from  the  follow¬ 
ing  equation,  in  which  it  is  seen  that  by  the 
addition  of  the  elements  of  water  all  its  carbon 
is  converted  into  carbonic  acid,  and  all  its 
nitrogen  into  ammonia  : — 


CgNoHgO^ 

cipitate  is  heated  to  redness,  and  the  residue  re¬ 
peatedly  extracted  with  boiling  dilute  hydro¬ 
chloric  acid :  the  solution  is  filtered,  and  the 
filter  burnt.  The  platinum  remaining  corre¬ 
sponds  to  the  quantity  of  ammonia  and  potash 
in  the  urine.  On  evaporating  the  filtered  liquid 
with  chloride  of  platinum  and  alcohol,  a  preci¬ 
pitate  of  platino-chloride  of  potassium  is  ob¬ 
tained,  which  is  treated  as  above  to  estimate  the 
potash  it  contains. 

“  Separation  of  Albumen. — To  estimate  the  urea 
in  albuminous  urine,  a  carefully  Aveighed  portion 
is  treated  with  bichloride  of  mercury  and  boiled 
in  a  capacious  dish.  The  liquid  is  then  filtered, 
the  precipitate  slightly  broken  up  and  washed 
with  water.  When  this  is  perfectly  effected,  a 
slow  current  of  sulphuretted  hydrogen  is  passed 
through  the  filtrate,  and  the  liquid  is  filtered 
from  the  sulphuret  of  mercury  formed. 

“  The  separation  of  the  mercury  may  also  be 
omitted,  if  care  be  taken  to  guard  against  the 
vapours  of  mercury  which  escape  on  heating  it 
with  sulphuric  acid.  The  filtrate  is  evaporated 
with  the  addition  of  sulphuric  acid  until  the 
urea  is  completely  decomposed.  The  fluid  thus 
obtained  is  treated  as  above  described.  Another 
weighed  portion  of  the  urine  is  also  precipitated 
with  bichloride  of  mercury,  the  precipitate 
washed  with  alcohol,  and  the  filtrate  treated 
with  bichloride  of  platinum  and  ether.  The 
platinum  obtained  enables  us  to  calculate  the 
amount  of  potash  and  ammonia  present. 

“The  author  found  that  albumen  is  not  per¬ 
fectly  precipitated  by  boiling  even  from  acid 
urine,  neither,  indeed,  is  it  admissible  to  use 
nitric  acid  when  the  urine  is  subsequently  to  be 
treated  for  the  estimation  of  urea,  since,  by  the 
action  of  sulphuric  acid,  nitrous  acid  would  be 
formed,  which  decomposes  the  urea  so  as  to 
liberate  part  of  the  nitrogen  in  the  gaseous  state. 
He  also  found  that  with  alcohol  a  considerable 
amount  of  albumen  may,  in  many  cases,  remain 
unprecipitated ;  and  that,  moreover,  the  albu¬ 
men  precipitated  by  alcohol  is  very  difficult  to 
wash.  The  above  process  has  been  shown  by 
Heintz  to  be  applicable  to  the  estimation  of  the 
urea  in  urine  containing  blood,  milk,  and  bile. 
In  the  latter  case,  should  the  urea  amount  to  one 
ninth  of  that  of  the  urine  (which  could  hardly 
occur),  the  error  would  not  exceed  0.16  per  1000. 

“  Bunsen’s  Method  of  Estimatiny  Urea. — It  is 
founded  on  the  fact  that  aqueous  solutions  of 
urea  are  readily  decomposed  into  carbonate  of 
ammonia  when  heated  above  212°  in  hermeti¬ 
cally-closed  vessels.  The  metamorphosis  begins 
even  below  248°,  but  proceeds  so  slowly^  at  this 
temperature  that  it  is  not  completed  in  three  or 
four  hours ;  while,  if  the  temperature  is  kept 
between  428°  and  464°,  three  or  four  hours 
suffice  for  perfect  decomposition.  To  apply  this 
reaction  to  the  determination  of  the  amount  of 
urea  in  liquids,  it  suffices  to  heat  them,  in  strong 
glass  tubes,  with  an  ammoniacal  solution  of 
chloride  of  barium  up  to  428° — 464°.  A  precipi¬ 
tate  of  carbonate  of  baryta  equivalent  to  the 
amount  of  urea  is  obtained. 

“The  author  found  that  none  of  the  different 
nitrogenous  substances  present  in  the  urine  in¬ 
terfered  with  the  accuracy  of  this  method,  and 
he  proved,  by  direct  experiment,  that  it  possesses 
sufficient  accuracy  even  in  the  presence  of  sub¬ 
stances  the  most  widely  diffused  in  the  animal 
body.  In  order  to  avoid  the  influence  which  the 
so-called  extractive  substances  of  the  urine  may 
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exert,  Bunsen  determines  the  urea  from  two  se¬ 
parate  portions  of  the  urine,  one  of  which  has 
been  previously  deprived  of  its  extractive  sub¬ 
stances  by  basic  acetate  of  lead,  and  he  gives  a 
formula  for  facilitating  the  calculation  from  the 
results  of  the  analysis. 

‘  ‘  Estimation  of  the  Uric  Acid. — A  wei  ghed  quan¬ 
tity  of  the  fresh  urine  is  precipitated  by  strong 
acetic  acid ;  the  precipitate  is  collected  on  a 
weighed  filter,  and  washed  with  water  acidified 
with  acetic  acid.  According  to  Liebig,  the  uric 
acid  in  the  urine  is  held  in  solution  by  phosphate 
of  soda  ;  it  has  been  proved,  however,  by  Heintz, 
that  this  in  nowise  interferes  with  the  accuracy 
of  the  method.  The  uric  acid,  during  its  pre¬ 
cipitation,  carries  with  it  a  certain  quantity  of 
the  colouring  substances  of  the  urine ;  but,  ac¬ 
cording  to  Heintz,  the  increase  of  weight  from 
this  cause  is  about  compensated  for  by  the  loss 
which  the  uric  acid  sustains  by  washing.  Lastly, 
the  same  chemist  has  proved,  by  direct  experi¬ 
ment,  that  neither  sugar,  albumen,  nor  blood, 
have  any  essential  influence  upon  the  quantita¬ 
tive  estimation  of  uric  acid,  provided  acetic  acid 
be  employed  as  the  precipitant. 

“  Estimation  of  the  Hippuric  Acid. — A  weighed 
or  measured  quantity  of  fresh  urine  is  evapo¬ 
rated  over  the  water-bath  to  the  consistence  of  a 
thin  syrup,  and,  on  cooling,  one  twentieth  part 
of  strong  hydrochloric  acid  added  to  it,  then 
shaken  with  ether  :  this  dissolves  the  hippuric 
acid  which  has  separated.  It  frequently  hap¬ 
pens  that  the  ethers,  as  in  an  emulsion,  se¬ 
parate  with  difficulty  from  the  resin  ;  but  this 
is  instantly  effected  by  the  addition  of  a  few 
drops  of  alcohol.  In  this  case  the  ethereal 
solution  of  the  hippuric  acid  should  be  shaken 
previous  to  evaporation  with  some  water, 
in  order  to  remove  the  urea  taken  up  by  the 
ethereal  solution  through  the  intermediation  of 
the  alcohol.  When  this  is  done  crystals  of  pure 
hippuric  acid  are  obtained  on  evaporation  of  the 
ethereal  solution.  In  stale  urine  the  hippuric 
acid  gives  place  to  benzoic  acid,  and,  when  con¬ 
centrated  and  distilled,  a  large  quantity  of  acetic 
acid  is  also  obtained.  Another  method  of  sepa¬ 
rating  the  hippuric  acid  from  normal  urine  is  to 
evaporate  until  the  salts  are  deposited,  and  then 
to  add  strong  alcohol  and  apply  heat ;  uric  acid 
remains  undissolved.  The  clear  solution  is 
evaporated  nearly  to  dryness,  the  residue  redis¬ 
solved  in  hot  water,  and  the  urea  decomposed  by 
passing  a  current  of  chlorine  through  the  solu¬ 
tion  ;  a  small  quantity  of  a  mineral  acid  is  then 
added,  and  the  solution  concentrated,  wffien  the 
hippuric  acid  is  obtained  in  a  crystalline  state. 

“  Detection  of  Bile  in  Urine. — A  spirituous  ex¬ 
tract  of  the  secretion  is  evaporated  nearly  to  dry¬ 
ness  on  the  water-bath  ;  the  residue,  when  cold, 
is  transferred  to  a  test-tube.  When  quite  cold 
sulphuric  acid  and  a  very  small  quantity  of  a 
solution  of  one  part  of  cane-sugar  to  four  or  five 
of  water  is  added,  the  temperature  of  the  solu¬ 
tion  being  kept  as  low  as  possible.  In  the  course 
of  a  few  minutes,  if  the  most  minute  trace  of 
bile  be  present,  a  violet-red  colour  of  more  or 
less  distinctness  is  produced.  Concentrated  hy¬ 
drochloric  acid,  heated  with  bile  and  sugar,  like¬ 
wise  produces  a  red  colour,  but  it  is  much 
lighter  and  less  beautiful  than  that  with  sul¬ 
phuric  acid.  The  following  precautions,  in  the 
application  of  this  test,  are  prescribed  by  its 
author  (M.  Pettenkofer). 

“  1st.  The  temperature  must  not  exceed  144'^ 
Fahr.,  otherwise  the  colour  may  be  destroyed  ; 
2d,  the  quantity  of  sugar  must  not  be  too  large, 
or  sulphurous  acid  may  be  formed,  whereby  the 
colour  may  be  concealed  ;  3d,  the  sulphuric  acid 
must  be  free  from  sulphurous  acid  ;  4th,  if  the 
fluid  should  contain  albumen  it  should  be  pre¬ 
viously  coagulated ;  5th,  great  excess  of  chlo¬ 
rides  converts  the  eolour  to  a  brownish-red  ;  they 
should,  therefore,  be  separated.  To  detect  the 
constituents  of  the  bile  in  urine  M.  Schwertfeger 
recommends  precipitating  with  basic  acetate  of 
lead.  When  bile  is  present  a  yellow  precipitate 
is  formed,  from  which  a  green  solution  is  ob¬ 
tained  with  alcohol  containing  some  sulphuric 
acid,  and  from  which  pure  alcohol  extracts,  with  | 


the  assistance  of  heat,  bilate  of  lead.  It  is  im¬ 
possible  to  conclude  from  the  colour  of  the  urine 
as  to  the  presence  of  bile,  since  similar  colours 
may  likewise  originate  from  other  causes. 

“  Detection  and  Separation  of  Kreatine. — Petten¬ 
kofer  and  Heintz  give  the  following  as  the  most 
advantageous  method.  To  the  alcoholic  extract 
of  the  urine  an  alcoholic  solution  of  chloride  of 
zinc  is  added  ;  in  a  short  time  a  deposit  is  formed, 
which  contains  the  kreatine  in  combination  with 
chloride  of  zinc,  together  with  a  small  quantity 
of  phosphate  of  zinc.  These  two  substances  are 
separated  by  boiling  water,  which  dissolves  the 
first,  but  which  is  without  action  upon  the 
latter.  The  pure  kreatine  is  obtained  from  the 
aqueous  solution  of  its  combination  with  chloride 
of  zinc,  by  precipitating  the  zinc  with  hydrosul- 
phuret  of  ammonia  ;  after  having  evaporated  the 
filtered  liquor  as  far  as  possible  without  a  pre  - 
cipitate  being  formed  from  the  boiling  solution, 
absolute  alcohol  is  added  to  it,  when  the  krea¬ 
tine  is  immediately  deposited  in  the  form  of 
small  crystals  resembling  those  obtained  in  ope¬ 
rating  upon  the  alcoholic  solution  of  the  aqueous 
extract  of  meat.  The  composition  of  these  crys¬ 
tals,  according  to  Heintz,  leads  to  the  formula, 
C8H9N304-[-2H0,  which  is  the  same  as  that  ad¬ 
vanced  by  Liebig. 

'‘Detection  of  Oxalate  of  Lime. — The  following 
process  is  recommended  by  Dr.  Golding  Bird. 
Allow  a  portion  of  the  urine  passed  a  few  hours 
after  a  meal  to  repose  in  a  glass  vessel ;  if  this 
be  done  in  winter,  or  during  the  prevalence  of 
frequent  and  rapid  alterations  of  temperature,  a 
more  or  less  dense  deposit  of  urate  of  ammonia 
will  generally  make  its  appearance,  arising 
either  from  the  sudden  cooling  of  the  urine,  or 
interference  with  the  functions  of  the  skin  prior 
to  excretion.  In  warm  weather,  however,  or 
when  the  functions  of  the  skin  are  tolerably  per¬ 
fect,  the  urine,  albeit  it  may  be  loaded  with 
oxalate  of  lime,  may  still  appear  limpid,  or,  at 
furthest,  its  lower  layers  only  be  rendered  opaque 
by  the  deposition  of  a  cloud  of  vesical  mucus. 
Decant  the  upper  six  sevenths  of  the  urine ;  pour 
a  portion  of  the  remainder  into  a  watch-glass, 
and  gently  warm  it  over  a  lamp ;  in  a  few 
seconds  the  heat  will  have  rendered  the  fluid 
specifically  lighter,  and  induced  the  deposition 
of  crystals  of  oxalate,  if  any  were  present ;  this 
may  be  hastened  by  gently  moving  the  glass  to 
and  fro,  so  as  to  give  the  fluid  a  rotatory  motion, 
which  will  collect  the  oxalate  to  the  bottom  of 
the  capsule.  The  application  of  warmth  serves 
also  to  remove  the  obscurity  arising  from  the 
presence  of  urate  of  ammonia,  which,  as  is  well 
known,  is  readily  dissolved  by  exposing  the 
urine  containing  it  to  a  gentle  heat. 

“  Having  allowed  the  urine  to  repose  for  a 
minute  or  two,  remove  the  greater  portion  of  the 
fluid  with  a  pipette,  and  replace  it  by  distilled 
water.  A  white  powder,  often  of  a  glittering  ap¬ 
pearance,  willnow become  visible,  and  this,  under 
a  low  magnifying  power,  as  by  placing  the  cap¬ 
sule  under  a  microscope  furnished  with  a  half¬ 
inch  object-glass,  will  be  found  to  consist  of 
splendid  crystals  of  oxalate  of  lime  in  beautifully- 
formed  octohedra,  with  sharply-defined  edges  and 
angles.  It  sometimes  occurs  that  the  oxalate  is 
present  in  the  form  of  exceedingly  minute 
crystals ;  it  then  resembles  a  series  of  minute 
cubes,  often  adhering  together  like  blood-  discs ; 
these,  however,  are  readily  and  rapidly  resolved 
into  octohedra  under  a  high  magnifying  power. 

“  Determination  of  the  Alkaline  and  Earthy 
Phosphates. — Dr.  Bence  Jones,  in  his  investiga¬ 
tions  relative  to  the  amount  of  phosphates  in  the 
urine  of  a  healthy  man,  adopted  the  following 
method  : — The  specific  gravity  of  the  urine  was 
first  taken,  and  if  ever  it  was  not  strongly  acid 
a  drop  or  two  of  hydrochloric  acid  was  added. 
Then,  from  a  weighed  quantity,  usually  about 
1,000  grains,  the  earthy  phosphates  were  preci¬ 
pitated  by  means  of  pure  ammonia,  filtered, 
washed  with  ammoniacal  water,  and  then  heated 
to  redness  ;  a  drop  or  two  of  nitric  acid  being 
added  at  the  last.  The  alkaline  phosphates  were 
estimated  by  taking  usually  500  grains  of  the 
urine,  adding  an  excess  of  chloride  of  calcium 


and  then  pure  ammonia ;  by  this  means  all  the 
phosphoric  acid  W'as  precipitated  as  phosphate  of 
lime ;  this  was  filtered,  well  washed,  and  heated 
to  redness  with  nitric  acid.  By  deducting  the 
previously-determined  earthy  phosphates,  the 
difference  was  considered  as  alkaline  phosphates. 
The  results,  though  they  answered  well  for  the 
purposes  of  comparison,  are  somewhat  too  high, 
in  consequence  of  the  formation  of  a  small  quan¬ 
tity  of  carbonate  of  ammonia  and  the  precipita¬ 
tion  of  some  sulphate  of  lime,  which  even  long 
washing  cannot  entirely  remove. 

“  Detection  of  Sugar  in  Urine. 

“  1.  Hiinefeld’s  Test. — Place  four  ounces  of  the 
suspected  urine  in  a  glass  exposed  to  the  sun’s 
rays,  and  add  about  six  drops  of  a  tolerably 
strong  solution  of  chromic  acid.  In  a  few 
minutes  the  mixture,  previously  orange-red, 
becomes  brownish,  and  soon  after  assumes  a 
bistre-brown  colour,  if  sugar  be  present.  These 
changes  take  place  much  more  quickly  if  the 
mixture  of  urine  and  chromic  acid  be  gently 
warmed  before  exposure  to  light.  This  test  de¬ 
pends  for  its  action  upon  the  deoxidizing  power 
of  the  sugar,  by  which  the  chromic  acid  is  re¬ 
duced  to  oxide  of  chromium  ;  for,  after  warming 
the  mixture,  the  addition  of  a  few  drops  of  liquor 
potassae  produces  a  copious  deposit  of  green 
oxide.  There  is  an  important  objection  to  this 
test,  which  renders  all  its  indications  liable  to 
serious  fallacy,  depending  upon  the  fact  that  all 
urine  containing  a  normal  proportion  of  colour¬ 
ing  matter  deoxidizes  chromic  acid ;  and,  con¬ 
sequently,  urine,  whether  saccharine  or  not,  will 
partially  convert  this  acid  into  oxide.  This 
change  certainly  does  not  occur  so  readily  in' 
non-saccharine  urine  as  in  a  diabetic  state  of 
that  fluid,  but  still  it  is  sufficiently  marked  to 
prevent  Hiinefeld’s  test  being  regarded  in  any 
other  light  than  a  fallacious  one. 

“  2.  Bunge's  Test. — Allow  «  thin  layer  of 
the  suspected  urine  to  evaporate  on  a  white  sur¬ 
face,  as  the  bottom  of  a  white  plate  ;  and,  whilst 
warm,  drop  upon  the  surface  a  few  drops  of  sul¬ 
phuric  acid,  previously  diluted  with  six  parts  of 
water.  With  healthy  urine  the  part  touched 
with  the  acid  becomes  merely  of  a  pale  yellow 
colour,  from  the  action  of  the  latter  on  the  co¬ 
louring  matter  of  the  urine  ;  whilst  if  sugar  be 
present  the  spot  becomes  deep  brown,  and  soon 
black  from  the  decomposition  of  sugar  by  the 
acid,  and  consequent  evolution  of  carbon.  *  This 
test  is  stated  to  be  so  delicate  that  1  part  of  sugar 
dissolved  in  1000  of  urine  can  be  readily  detected  ; 
and  even  when  mixed  with  2000  parts  the  indi¬ 
cations  are  tolerably  distinct.  According  to  Dr. 
Golding  Bird,  the  presence  of  albumen  introduces 
a  fallacy  into  the  application  of  this  test,  the  acid 
assuming  a  tint  nearly  resembling  that  produced 
by  sugar. 

“  3.  Trommef  s  Test. — This  is  a  very  trust¬ 
worthy  test,  and  much  superior  to  either  of  the 
preceding.  Add  to  the  suspected  urine  contained 
in  a  large  test-tube  a  few  drops  of  a  solution  of 
sulphate  of  copper.  A  very  inconsiderable 
troubling  generally  results,  probably  from  the 
deposition  of  a  little  phosphate  of  copper.  Suffi¬ 
cient  liquor  potassae  should  then  be  added  to 
render  the  whole  strongly  alkaline ;  a  greyish- 
green  precipitate  of  hydrated  oxide  of  copper 
falls,  which,  if  sugar  be  present,  wholly  or  partly 
redissolves  in  an  excess  of  the  solution  of  po- 
tassa,  forming  a  blue  liquid  not  very  unlike  the 
blue  ammoniuret  of  copper.  On  gently  heating 
the  mixture  nearly  to  ebullition,  the  copper 
falls  in  the  state  of  suhoxide,  forming  a  red  and 
copious  precipitate.  If  sugar  be  not  present, 
the  copper  is  deposited  in  the  form  of  black  oxide. 
This  test  is  founded  on  a  fact  long  known,  but 
not  previously  applied  to  the  detection  of  sugar, 
of  the  power  possessed  by  some  organic  matter 
of  reducing  oxide  of  copper,  as  well  as  some 
other  oxides,  to  a  lower  state  of  oxidation.  It  is 
important  that  no  more  of  the  solution  of  sul¬ 
phate  of  copper  be  used  than  is  sufficient  to  af¬ 
ford  a  decided  precipitate  on  the  addition  of  the 
liquor  potasste.  If  this  precaution  be  not  at¬ 
tended  to,  a  part  only  of  the  black  oxide  will  be 
reduced  to  red  oxide,  unless  a  very  large  quan- 
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tity  of  sugar  be  present,  and  thus  the  indications 
of  the  test  will  be  rendered  indistinct. 

“  4.  Test  of  Fermentation, — The  development 
of  the  vinous  fermentation,  on  the  addition  of  a 
little  ferment  or  yeast  to  a  fluid,  has  long  been 
applied  to  the  detection  of  sugar.  When  a  little 
yeast  is  added  to  healthy  urine,  and  exposed  to 
a  temperature  of  about  80^,  no  other  change  oc¬ 
curs  for  some  time,  except  the  development  of  a 
portion  of  carbonic  acid  mechanically  entangled 
in  the  yeast.  When  sugar  is  present  in  the 
urine  thus  treated,  it  soon  becomes  troubled,  a 
tolerably  free  disengagement  of  bubbles  of  car¬ 
bonic  acid  takes  place,  and  a  frothy  scum  forms 
on  the  surface  of  the  fluid,  which  evolves  a  vinous 
odour.  These  changes  take  place  with  great 
rapidity,  even  when  the  quantity  of  sugar  pre¬ 
sent  is  very  small.  If  the  evolved  carbonic  acid 
be  collected,  the  quantity  of  sugar  in  the  urine 
may  be  determined  by  measuring  it,  as  a  cubic 
inch  of  the  gas  very  nearly  corresponds  to  a  grain 
of  sugar. 

“  In  the  great  majority  of  specimens  of  diabetic 
urine  it  is  not  necessary  to  add  yeast  to  excite 
fermentation,  provided  a  sufficient  temperature 
be  employed. 

“  5.  Test  afforded  by  the  Growth  of  Torulm. — 
If  the  smallest  proportion  of  sugar  exists  in 
urine,  exposed  for  a  few  hours  to  a  temperature 
above  70°,  and  a  drop  of  the  fluid  (taken  from 
the  surface)  be  examined  under  the  microscope, 
numerous  very  minute  ovoid  particles  will  be 
discovered.  In  the  course  of  a  few  hours  more 
these  become  enlarged  and  appear  as  distinct 
oval  or  egg-shaped  vesicles,  which  soon  become 
developed  into  a  confervoid  or  fungoid  vegetation, 
identical  with  that  which  appears  in  ordinary 
saccharine  fluids  when  undergoing  the  vinous 
fermentation.  The  advantages  of  this  test  are 
the  facility  with  which  its  indications  are  ob¬ 
served  by  the  microscope  with  an  object-glass  of 
one  seventh  or  one  eighth  inch  focus,  and  the 
certainty  of  any  possible  fallacy  being  corrected 
by  the  subsequent  development  of  fermentation. 
It  is,  however,  less  convenient  than  Trommer’s, 
in  consequence  of  the  time  required  before  its  in¬ 
dications  can  be  observed. 

“  6.  Lowig’s  Method. — Evaporate  the  urine  to 
the  consistence  of  a  syrup,  then  exhaust  the 
residue  with  alcohol.  The  alcoholic  urinary  so¬ 
lution  is  then  mixed  with  an  alcoholic  solution 
of  potash,  when,  if  sugar  be  present,  a  white  pre¬ 
cipitate,  a  compound  of  sugar  and  potash,  is 
formed,  which,  when  washed  with  alcohol  and 
then  dissolved  in  water,  yields  a  saccharine  so¬ 
lution,  which  is  fit  for  any  further  examination, 
and  from  which  the  amount  of  sugar  may  be 
ascertained  quantitatively,  if  necessary. 

“UHIXAEY  CALCULI. 

“  Uric  Acid. — These,  which  are  the  most 
abundant,  are  known  by  their  solubility  in 
caustic  potassa,  and  their  precipitation  from  the 
alkaline  solution  by  acids.  In  nitric  acid,  with 
the  aid  of  heat,  they  are  soluble,  and  the  solution, 
when  evaporated  to  dryness,  leaves  a  residue 
which,  on  the  addition  of  ammonia,  assumes  a 
purple-red  colour  (murexide).  Before  the  blow¬ 
pipe  the  uric  acid  calculus  is  consumed,  leaving 
a  small  quantity  of  a  white  ash,  which  has  an 
alkaline  reaction. 

“  Urate  of  Ammonia, — This  calculus  is  dis¬ 
tinguished  from  the  last  by  its  solubility  in  car¬ 
bonate  of  potassa,  and  by  its  evolving  ammonia 
when  digested  with  caustic  potassa. 

‘I  Bone  -EariA.— -This  also  is  a  common  calculus. 
It  is  insoluble  in  caustic  alkalis,  and  does  not 
burn  when  heated.  In  a  strong  heat  it  fuses.  It 
is  insoluble  in  acetic  acid,  but  is  soluble  in  the 
mineral  acids  even  when  diluted. 

“  Ammonio-Magnesian  Phosphate. —This  cal¬ 
culus  is  soluble  in  acetic  acid,  and  again  precipi¬ 
tated  by  ammonia.  It  evolves  ammonia  when 
digested  with  caustic  potassa,  and  also  when 
heated  alone.  It  has  frequently  a  crystalline 
appearance. 

"Fusible  Calculus. — This  is  a  mixture  of  the 
two  preceding.  It  is  partly  soluble  in  acetic, 
and  wholly  in  hydrochloric,  acid.  It  melts  easily 
before  the  blowpipe  into  a  pearly  bead. 


“  Oxalate  of  Lime. — Insoluble  in  acetic  acid  : 
converted  by  heat  into  carbonate  of  lime,  which 
dissolves  in  acids  with  effervescence.  It  is  also 
decomposed  by  boiling  with  carbonate  of  potassa. 
It  is  very  hard,  and  has  a  dark-coloured  rough 
surface. 

“  Xanthic  Oxide. — This  calculus  is  rare.  It  is 
soluble  in  potash,  but  is  reprecipitated  by  car¬ 
bonic  acid.  It  dissolves  in  nitric  acid  without 
effervescence.  It  is  distinguished  from  uric  acid 
in  not  furnishing  murexide  when  ammonia  is 
added  to  the  residue  on  evaporating  the  nitric 
solution. 

“  The  above  are  the  most  frequently- occurring 
calculi.  It  is  not  uncommon,  however,  to  meet 
with  calculi  in  which  layers  of  uric  acid  alternate 
with  layers  of  phosphate  of  lime,  ammonio- 
magnesian  phosphate,  and  fusible  calculus.” 

In  taking  leave  of  Mr.  Noad’s  treatise  we  com 
fidently  recommend  it  to  our  readers,  and  desire 
it  every  success. 
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ON  CHEMICAL  MANIPULATION. 

Glass  Bending,  Sealing,  and  Blowing — ■ 
{Continued). 

When  the  proper  apparatus  has  been  adjusted 
so  as  to  be  in  every  respect  well  in  order,  ac¬ 
cording  to  the  directions  already  given,  the 
learner  should  commence  by  trying  to  bend  a 
piece  of  glass  tube. 

For  this  purpose  a  piece  of  tubing  of  mode¬ 
rate  thickness,  and  of  English  flint  glass,  should 
be  chosen,  as  being  by  far  more  easily  worked 
than  any  other  kind. 

Every  one  knows  that  the  sudden  application 
of  heat  to  glass  vessels  is  very  liable  to  produce 
fracture,  and  when  heated  so  is  the  sudden 
application  of  cold  ; — in  other  words,  sudden 
alterations  of  temperature  are  liable  to  destroy 
the  cohesion  of  glass.  In  all  blowpipe  opera¬ 
tions  on  this  material  the  foregoing  rule  must 
be  well  remembered  and  acted  upon.  It  is  a 
source  of  wonder  to  persons  unaccustomed  to 
chemical  experiments  to  see  the  facility  with 
which  chemical  operators  apply  heat  to  glass 
without  producing  fracture  ;  the  general  idea 
being  that  glass  vessels  must  necessarily — as  the 
expression  goes — fly.  All  depends  on  the  gra¬ 
duated  application  of  heat.  Before  bringing  a 
tube,  or  other  glass  piece,  into  the  body  of  the 
blowpipe  flame — to  be  bent,  or  blown,  or  sealed 
— it  should  be  held  for  a  short  time  in  the  heated 
atmosphere,  which  extends  far  beyond  the  apex 
of  the  flame,  and  in  the  direction  of  its  axis. 

By  turning  the  tube  round  and  round,  and 
sliding  it  gradually  from  side  to  side,  so  much  of 
its  superficies  should  be  warmed  as  it  is  here¬ 
after  desired  to  heat  to  a  higher  degree,  and 
gradually  should  be  brought  into  the  pale  red  or 
outer  cone  of  flame,  when  the  necessary  amount 
of  heat  will  be  applied  to  admit  of  further  opera¬ 
tions. 

As  a  general  rule,  it  cannot  be  too  often  im¬ 
pressed  upon  the  operator  that  glass  pieces, 
whilst  exposed  to  the  blowpipe  flame,  should  be 
continually  made  to  revolve  on  their  axes,  never 
held  still,  which  latter  fault  is  one  of  the  most 


frequent  of  those  committed  by  young  operators 
on  glass. 

The  consequence  of  not  attending  to  the  rule 
laid  down  is,  that  the  glass  no  sooner  softens 
than  it  droops,  and  thus  assumes  all  manner  of 
irregular  forms.  We  will  conceive  the  tube  to 
have  been  gradually  heated,  and  to  have  been 
held  in  the  hazy  outside  cone  of  flame  for  a  suf¬ 
ficient  time  to  produce  a  softening.  This  con¬ 
dition  will  be  easily  recognised  by  the  peculiar 
colour  which  the  glass  at  this  period  assumes, 
and  by  the  sensation  of  yielding  imparted  to  the 
operator’s  hands.  The  bending  process  may  now 
commence ;  it  is  one  of  great  theoretical  sim¬ 
plicity,  but  which  in  practice  requires  consider¬ 
able  tact  to  result  in  success.  If  the  operator 
attempt  to  bend  a  tube  by  one  sweep  he  will 
certainly  produce  an  angular  turn  in  which  the 
cylindrical  contour  of  it  is  entirely  lost,  and  he  may 
even  occlude  the  orifice, so  as  to  admit  thepassage 
only  of  a  thin  sheet  of  air  or  liquid.  Such  a 
bend  is  totally  unfitted  for  any  chemical  purpose 
whatsoever.  These  bad  results  may  be  avoided 
by  softening  successive  portions  of  tube,  and 
bending  each  a  little  in  succession,  making 
the  one  bend  an  aggregate  of  many  little 
ones,  the  line  of  demarcation  between  which 
not  being  evident.  Occasionally,  if  an 
angular  bend  have  been  made  with  flat 
bore,  the  improper  condition  may  be  obviated 
by  occluding,  by  a  cork  or  otherwise,  one  orifice 
of  the  tube,  then  melting  the  outside  wall  of 
the  angular  portion  of  the  tube,  and  forcing 
by  the  breath  the  melted  portion  of  the  glass 
into  an  incipient  bubble. 

We  have  omitted  to  make  a  remark  that 
some  operators  on  glass  might  consider  to  apply 
to  all  cases  of  tube-bending;  but  which,  in  our 
opinion,  only  relates  to  tubes  of  thickness  under 
a  certain  degree,  wdiich  practice  alone  can  de¬ 
termine.  The  remark  applies  to  a  preparatory 
operation  of  thickening  invariably  necessary  as 
a  preliminary  to  bending,  whenever  thin  tubes 
have  to  be  operated  upon.  This  process  of 
thickening  consists  in  pressing  together  the  two 
ends  of  a  tube  in  the  direction  of  its  axis  during 
the  application  of  heat. 

This  operation  is  one  of  considerable  deli¬ 
cacy, — involving  the  necessity  of  a  continual 
rotation  and  a  sensitive  touch, — otherwise  the 
tube,  instead  of  being  simply  thickened,  will  be 
distorted  into  some  irregular  form.  The  use  of 
this  preliminary  thickening  operation  will  be 
evident  when  it  is  considered  that  in  every  bend 
the  outer  wall  exposes  a  far  larger  surface  than 
the  inner  one ;  hence,  if  made  from  an  insuffi¬ 
cient  supply  of  melted  glass,  this  outer  wall  be¬ 
comes  so  thin  that  it  readily  fractures. 

The  bend  having  been  accomplished  to  the 
operator’s  desire,  the  heated  glass  should  be 
removed  from  the  flame  no  less  gradually  than 
it  was  exposed  to  the  same,  especially  if  the 
tube  be  thick. 

The  next  operation  we  shall  treat  of  is  that 
of  the  closing  or  sealing,  as  it  is  called,  of  tubes, 
— an  operation,  perhaps,  as  of  equal  frequency 
with  the  last  described. 

Two  cases  may  occur  involving  this  operation. 
One  in  which  a  tube  open  at  both  ends  is 
melted  in  the  middle  and  divided,  so  that  two 
sealed  tubes  are  the  result ;  the'  other  in  which 
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the  tube  has  to  be  closed  as  near  as  possible  to 
its  extremity. 

The  former  being  the  simpler  case,  we  will  de¬ 
scribe  it  first.  Tlje  operator,  with  all  due  pre¬ 
cautions  as  regards  the  gradual  application  of 
heat,  applies  his  blowpipe  jet  to  the  middle  of 
the  tube,  continnolly  turning  it  as  before ;  he 
now  pulls  each  cud,  rotating  all  the  time,  the 
result  of  which  combined  operation  is,  that  the 
tube  contracts  in  size  at  the  point  where  the  heat 
is  applied,  and  may  be  elongated  to  a  tube  of 
even  microscopic  dimensions.  In  the  case  under 
consideration,  however,  the  extension  should  not 
be  carried  further  than  about  one  inch  or  an 
inch  and  a  half.  The  operation  having  pro¬ 
ceeded  thus  far,  the  operator  should  determine 
which  portion  of  the  tube  he  intends  to  finish,  it 
being  impossible  to  finish  both  at  one  operation; 
accordingly  one  portion  of  the  tube  will  be  ac¬ 
curately  closed,  the  other  being  merely  employed 
as  a  handle  to  facilitate  him  in  his  work. 
The  operator  now  applies  a  somewhat  small  jet 
flame  to  the  portion  of  the  tube  whence  the 
small  bored  extension  springs,  and  twists  the 
latter  round,  pulling  it  at  the  same  time  away. 
By  this  means  he  at  length  cuts  off  all  connec¬ 
tion  between  it  and  the  fashioned  end.  The 
latter,  at  this  period  of  the  operation,  will  gene¬ 
rally  be  deformed  by  the  presence  of  a  little 
button  of  glass  which  it  is  very  difficult  en¬ 
tirely  to  remove:  it  may  be,  however,  accom¬ 
plished  by  delicately  touching  it  when  fused 
with  a  little  rod  of  glass,  and  extending  it  into  a 
fine  thread,  which,  when  cut  off,  should  leave  a 
smaller  button  than  the  one  which  preceded.  A 
button, however,there will  beevennow,and  which 
can  only  be  got  rid  of  by  fusing  it  into  the  sur¬ 
rounding  mass  of  glass  ; — a  process  which  gene¬ 
rally  will  have  rendered  the  closed  end  so  thick 
that  it  will  not  be  adapted  for  chemical  use 
until  it  have  been  softened  and  slightly  ex¬ 
panded  by  the  breath. 

The  closing  of  a  tube  at  the  end  only  differs 
from  the  preceding  operations  in  this,  that  it  is 
necessary  as  a  preliminary  to  fuse  on  a  handle 
of  glass  tube  or  rod,  which  being  done,  the  tube  to 
be  operated  on  should  be  brought  to  incipient 
fusion  as  near  as  possible  to  its  extremity,  and 
treated  as  already  described. 


THE  NEW  EDUCATIONAL  MOVEMENT, 
A  VERY  old  argument  of  the  supporters  of  the 
old  educational  system  was,  that  an  edu¬ 
cation  either  purely  classical  or  purely  mathe¬ 
matical,  although  not  immediately  adapted  to 
minister  to  every  educational  want,  nevertheless 
afforded  such  a  foundation  to  other  acquire¬ 
ments,  that  all  further  information  which  might 
be  necessary  to  suit  the  specialities  of  any  one 
profession  or  calling  in  life  might,  nay,  must, 
be  easily  obtained.  This  acquisition,  indeed, 
was  thought  to  be  a  matter  of  so  little  difficulty 
that  it  has  bi  cn  the  fashion  to  con  ider  it  in  a 
manner  absorbed,  or  propagated,  by  contagion, 
diffused  by  some  process  not  less  mysterious  than 
the  spread  of  cholera  or  the  plague. 

So  far  as  the  more  beaten  tracks  of  human 
exertion  extend — so  far  as  the  various  well- 
defiued  professions,  trades,  or  occupations,  open 
their  prospect  to  bur  view — it  would  be  difficult 


to  prove  the  fallaey  of  the  old  educational  law. 
In  all  these  cases  a  second  educational  course, 
specially  adapted  to  the  newer  circumstances, 
being  superadded,  the  requisite  kind  of  informa¬ 
tion  is  obtained. 

Immediately,  however,  we  pass  beyond  the 
limits  of  ihe  more  defined  profession.s  or  occu¬ 
pations,  and  into  the  region  of  those  which  may 
be  termed — having  regard  to  the  information 
required — undefined  or  erratic,  it  is  then  the 
inade(iuacy  of  our  school  and  university  system 
becomes  manifest. 

Thus  it  would  be  the  exception  rather  than 
the  law  to  find  a  physician  ignorant  of  chemistry, or 
a  barrister  of  the  principles  of  the  Justinian  Code, 
inasmuch  as  the  professional  education  of  each 
individual  has  instilled  the necessaiy  information, 
the  study  of  law  and  physic  being  amongst  the 
occupations  which  we  have  termed  defined.  Set 
the  physician,  however,  to  write  a  thesis  on  the 
principles  of  the  J ustinian  Code,  or  the  lawyer  to 
expatiate  on  the  atomic  theory  or  the  doctrine  ol 
substitution,  and  each  will  probably  illustrate 
pretty  fully  the  ne  sutor  dictum  of  the  Roman 
bard. 

How  far  it  might  have  been  profitable  for  the 
lawyer  and  the  physician,  each,  to  have  learned 
the  outlines  of  the  other’s  pursuit,  we  need  not 
say.  The  question  is  one  of  degree, — one  which 
we  are  neither  learned  nor  arrogant  enough  to 
settle.  It  involves,  in  point  of  fact,  an  extreme 
case, — one  that,  regarded  alone  and  without  its 
commentary,  is  not  devoid  of  something  ridicu¬ 
lous.  Viewed,  however,  as  an  exponent  of  the 
preposition,  that  our  old  school  and  university 
system  has  been  too  exclusive,  too  limited  to  ac¬ 
complish  the  end  of  imparting  the  generally 
best  kind  of  information,  its  ridicule  will  cease. 
Passing  on  to  the  undefined  or  erratic  profes¬ 
sions  or  occupations,  we  will  take  as  the  leading 
examjile  of  such  the  occupation  of  journalism, 
one  which  is  at  once  so  comprehensive  in  its 
generalities,  and  so  various  in  its  details,  that  it 
would  be  difficult  to  mention  the  kind  of  infor¬ 
mation  which  in  some  cases  could  not  be  made 
available. 

The  higher  organs  of  London  journalism  are 
unquestionably  catered  for  by  men  of  the  most 
profound  views  and  highest  attainments — men 
who,  for  the  most  part,  have  superadded  to  a 
specific  professional  training  a  good  acquaint¬ 
ance  w'ith  the  policy  of  their  own  and  foreign 
states — men  of  ready  nous,  who  can  write  edi¬ 
torially  in  language  that  shall  rank  amongst  the 
most  eloquentof  essays  on  mauy,if  not  on  most,  of 
the  varying  topics  which  may  be  theengrossingsub- 
jects  of  the  day.  The  leading  articles  of  the  Times 
newspaper,  we  are  free  to  own,  when  viewed  in  the 
aggregate,  are  masterpieces  of  literary  structure  ; 
and  in  general  their  statements  are  correct.  In 
one  respect,  however,  they  fail  most  lamentably  ; 
and  this  failure  we  will  citeto  demonstrate  the  pro¬ 
position  wiili  which  we  set  out,  that  the  educa¬ 
tional  foundation  laid  at  our  schools  and  univer¬ 
sities  hitherto  has  been  too  exclusive  as  to  its 
selection,  too  limited  as  to  its  ends.  Let  there 
appear  in  the  Times  an  editorial  article  bear¬ 
ing  upon  any  scientific  subject,  and  the  account 
shall  not  generally,  but  invariably,  he  incorrect — 
shall  be  garbled,  in  a  cloud,  and  therefore  ob¬ 
scure,  or,  if  palpable,  only  palpably  wrong. 


We  pass  over  all  such  matters  as  reports  of 
trials  involving  scientific  points;  for  inaccuracies 
here,  in  a  journal  of  general  information,  there 
is  many  a  valid  excuse:  with  regard  to  editorial 
productions,  however,  there  is  none,  for  it  is  not 
compulsory  for  any  one  to  write  on  matters  which 
he  does  not  understand. 

Most  of  our  readers,  who  also  read  the  Times, 
will  have  noticed  in  an  editorial  article  appear¬ 
ing  in  that  journal  some  days  since,  relative  to 
intramural  interments,  a  glaring  chemical  error. 
Sir  Benjamin  Brodie  is  cited  as  an  authority  to 
prove  that  atmospheric  air  containing  l-500th 
part  of  hydrosulphuric  acid  is  immediately  fatal 
when  breathed.  Whether  Sir  B.  Brodie  has 
said  this  we  cannot  tell,  neither  does  it  concern 
the  question :  no  editor  should  have  trusted 
himself  to  expatiate  on  such  a  matter  who  had 
uut  a  sufficient  knowledge  of  chemical  science 
to  enable  him  to  check  so  glaring  an  absurdity. 

Were  the  statement  really  true,  why,  there 
would  be  au  end  to  laboratory  experiiijents  and 
ol  analytical  chemistry;  for  it  must  have  occurred 
to  many  of  our  readers  to  inspire  sulphuretted 
hydrogen  in  much  larger  quantities  than  those 
laid  down  as  immediately  fatal  by  Sir  Benjamin 
Brodie  and  the  Times. 

A  few  days  subsequently  the  Times  favoured 
the  public  with  another  chemical  leader,  being 
an  exposition  of  the  qualities  of  water.  “The 
quality  of  all  the  water  at  present  supplied  to 
London  by  the  water  companies  is,”  remarks  the 
Times,  “  as  regards  hardness,  decidedly  bad. 
Whether  hard  or  soft  water  be  the  better  for  the 
health  of  those  who  drinkjt,  and  what  is  the  de¬ 
gree  of  hardness  the  best  for,  or  the  lea^t  in¬ 
jurious  to,  the  human  body,  are  questions  yet, 
we  believe,  unanswered.”  If  this  be  like  any¬ 
thing,  it  is  like  the  twaddle  of  a  washerwoman. 
Jupiter,  having  taken  in  hand  the  distaff,  should 
have  spun  a  better  yarn. 

The  term  hardness,  as  most  of  our  readers  are 
aware,  is,  as  applied  to  water,  synonymous  with 
the  expression,  prevalence  of  salts  ;  therefore  the 
more  of  salts  in  solution  the  harder  the  water; — 
and  the  question  whether  or  not  the  quality  of 
hardness  be  or  be  not  conducive  to  health  will 
depend  on  the  kind  no  less  than  on  the  amount 
of  salts  present.  On  one  point,  however,  the 
Times  thinks  all  argument  needless,  so  palpable 
the  inferences  are  presumed  to  be.  The  point, 
we  confess,  is  .somewhat  novel  to  us.  A  great 
deal  of  argument  would  be  nece.ssary  to  obli, 
terate  certain  preconceived  impressions  on  our 
minds: — “That  hard  water  is  decidedly  bad  for 
most  domestic  and  many  manufacturing  pur¬ 
poses  is  a  fact  not  admitting  of  a  doubt.  The 
hundreds  of  thousands  of  pounds  which  have 
been  literally  ‘sunk’  in  boring  to  the  sand  or  the 
chalk  under  London  for  a  supply  of  soft  water  to 
breweries,  sugar-works,  and  other  large  estab- 
li.shinents,  render  an  argument  on  this  point 
needless.”  Needless  indeed  !  Why,  in  our 
lecture-going  days,  did  not  our  professors  of 
chemistry  inculcate  the  fact,  as  proved  by  most 
unerring  tests,  that  London  pump  water,  as  com¬ 
pared  with  the  New  River  water,  was  much,  very 
much,  more  loaded  with  mineral  compounds, 
and,  therefore,  much  more  hard  ?  Hundreds  of 
thousands  of  pounds  literally  sunk  for  the  pur¬ 
pose  of  getting  soft  water  out  of  the  London 
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basin  !  Was  there  eversuch  egreg:ious nonsense  ? 
“  Another  point,”  remarks  the  Times,  “  of  pro¬ 
bably  equal  importance  would  be,  whatever 
should  be  the  source  of  the  supply,  to  show  that 
the  water  wou’d  not  act  on  lead.  The  water  at 
present  supplied  to  London  is  understood  to 
pass  through  leaden  pipes  and  to  remain  in 
leaden  cisterns  without  acquiring  any  poisonous 
taint.  The  recent  experience  at  Claremont  is 
quite  enough  to  convince  the  most  sceptical 
that  the  introduction  into  London  of  any  water, 
the  qualities  of  which  had  not  been  previously 
found  to  be  such  as  to  permit  its  harmless  con¬ 
tact  with  lead,  might  be  far  worse  than  going 
on  with  the  present  scanty  supply.”  How  great 
an  amount  of  ignorance  is  here  condensed — how 
glaringly  manifest  to  the  chemically  informed  ! 
The  Times,  without  knowing  it,  plays  fast  and 
loose, — blows  hot  and  cold, — and  prates  with  the 
most  garrulous  simplicity  of  the  supply  of  soft 
water  through  leaden  pipes,  perfectly  innocent 
of  the  well-known  chemical  fact  that  the  pre¬ 
sence  of  these  mineral  salts,  on  which  the 
quality  of  hardness  depends,  is  the  only  cir¬ 
cumstance  which  prevents  the  solution  of  lead  in 
water;  hence  that  it  will  be  ever  impossible  to 
convey  pure  water  through  leaden  pipes  without 
the  imparting  a  poisonous  taint.  And  yet  crude 
puerilities  like  these  are  to  furnish  hints  to  our 
legislators  !  Nothing,  we  say,  could  better  de¬ 
monstrate  the  necessity  of  extending  the  basis  of 
a  popular  education — nothing  could  better  de¬ 
monstrate  tiiC  impropriety  of  omitting  the  prin¬ 
ciples  of  chemical  and  physical  science  from 
the  ordinary  routine  of  instruction  imparted  to 
British  youth.  In  a  country  like  Britain,  at 
this  time,  a  respectable  knowledge  of  political 
economy  and  international  affairs  may  be  ac¬ 
quired  by  chance,  instinctively  almost,  and  with¬ 
out  care ;  thus  the  defects  of  an  early  education  in 
this  respect  may  be  held  concealed  :  but  there 
are  other  channels  of  knowledge — not  less  neces¬ 
sary  to  be  explored — whose  sources  are  more 
hidden,  whose  current  is  more  noiseless  and  ob¬ 
scured, — channels  to  which  the  mind  requires 
to  be  directed,  and  generally  during  youth,  or  else 
they  cross  our  path  unheeded  and  unseen.  Of 
these,  we  say,  the  study  of  chemistry  and  of 
])hysics  are  notable  examples. 


COURSE  OF  BLOWPIPE  OPERATIONS 


[Continued  from  2mge  108.] 

A.  GASEOUS  SUIiSTANCES,  WHICH  MAY  BE  RECOG¬ 
NISED  BY  THEIR  PECULIAR  ODOUR  DURING 
ROASTING. 

Sulphurous  acid  bepngs  to  this  order,  and  it 
is  formed  when  the  substance  contains  metallic 
sulphurets.  The  least  quantity  of  this  acid  may 
be  identified  by  its  odour,  when  after  having 
brought  to  a  red  heat  the  substance  contained  in 
the  tube,  held  horizontally,  the  extremity  of  the 
tube  is  immediately  brought  under  the  nose 
whilst  holding  it  as  perpendicularly  as  possible. 
A  strip  of  moistened  brazil-wood  paper  intro¬ 
duced  in  the  interior  of  the  raised  end  of  the 
tube  IS  decolorized  by  the  sulphurous  acid.  Al- 
mos  tall  met  illic  sulphurets  being  thus  treated 
disengage  sulphurous  acid.  Some” of  them  yield 
a  sublimate  of  su’ph.ir  besides.  This  is  the  case 
especially  with  those  which,  when  heated  in  the 
small  glass  flask,  have  already  lost  a  portion  of 
sulphur ;  yet  this  phenomenon  depends  also  on 
the  greater  or  less  degree  of  inclination  given  to  1 
the  tube  whilst  the  roasting  is  taking  place. 
Some  metallic  sulphurets  yield  other  sublimates 


besides,  of  which  we  shall  speak  further  on.  The 
native  sulphurets  of  zinc  and  of  molybdenum  are 
those  which  yield  sulphurous  acid  with  most 
difficulty  whilst  roasting.  When  compounds  of 
metallic  sulphurets  and  arseniurets  have  been 
treated  in  a  small  glass  flask,  and  have  thus 
yielded  a  sublimate  of  arsenic,  they  may  still 
exhale  an  odour  of  sulphurous  acid  when  heated 
in  a  glass  tube  open  at  both  ends ;  this  is  par¬ 
ticularly  the  case  with  the  arsenical  pyrites. 

The  presence  of  selenium  and  of  metallic  se- 
leniurets  may,  likewise,  be  recognised  by  the 
odour  which  is  disengaged  during  the  roasting  ; 
but  no  sublimate  of  selenium  is  obtained,  es¬ 
pecially  when  the  tube  is  not  held  too  horizon¬ 
tally. 

A  few  metallic  arseniurets  exhale  an  odour  of 
arsenic  when  roasted  in  the  tube.  This  pheno¬ 
menon,  however,  is  produced  only  by  those 
which,  besides  a  sublimate  of  arsenious  acid, 
yield  one  of  arsenic  also  when  the  tube  is  not 
held  too  horizontally.  If,  whilst  roasting  the 
metallic  arseniurets  in  the  tube,  nothing  but  ar¬ 
senious  acid  is  formed,  no  odour  of  arsenic  is 
exhaled. 

B.  SUBSTANCES  W'HICH,  BEING  ROASTED  IN  A 

GLASS  TUBE  OPEN  AT  BOTH  ENDS,  YIELD  A 

SUBLIMATE. 

If  the  sublimate  be  white,  it  consists  generally 
of  oxides,  which  sometimes  exist  ready  formed 
in  the  substance  under  examination,  and  some¬ 
times  are  formed  by  the  oxidization  of  the  metal 
during  the  roasting.  The  following  belong  to 
this  class  :  — 

Arsenious  Acid, — This  acid  is  formed  during 
the  roasting  of  metallic  arseniurets,  and  con¬ 
denses  on  the  cold  sides  of  the  tube  in  the  form 
of  a  white  sublimate,  which  has  a  crystalline  ap¬ 
pearance  when  viewed  through  a  magnifying- 
glass.  The  smallest  particle  of  this  sublimed 
acid  may  then  be  treated,  as  formerly  indicated, 
for  the  purpose  of  determining  whether  it  con¬ 
tains  arsenic.  Certain  metallic  arseniurets,  being 
roasted,  yield  arsenious  acid  more  easily  than 
other  metallic  arseniurets,  and  its  production 
often  requires  that  the  substance  be  held  for  a 
long  time  at  a  red  heat,  by  directing  upon  it  the 
flame  of  the  blowpipe ;  such,  for  example,  is  the 
case  with  grey  cobalt.  Certain  metallic  ar¬ 
seniurets,  being  roasted  in  a  tube  open  at  both 
ends,  yield  both  arsenious  acid  and  metallic  ar¬ 
senic.  Submitted  to  the  same  treatment,  the 
sulphurets  of  arsenic,  or  the  substances  which 
contain  them,  generally  yield  both  arsenious  acid 
and  a  sublimate  of  red  sulphuret  of  arsenic,  or 
even  of  yellow  sulphuret  of  arsenic  ;  the  latter, 
as  we  have  already  observed,  may  be  mistaken 
for  sulphur.  Arsenious  acid  may  likewise  be 
disengaged,  by  roasting  in  a  tube  open  at  both 
ends,  from  substances  which  contain  a  great 
excess  of  arsenious  or  of  arsenic  acids,  or  which 
are  principally  composed  of  both  these  acids. 

Oxide  of  Antimony. — This  oxide  is  sublimed 
when  antimony  or  metallic  antimoniurets,  sul¬ 
phuret  of  antimony,  or  combinations  containing 
sulphuret  of  antimony  are  roasted,  and  likewise 
when  oxide  of  antimony  or  compounds  containing 
it  are  heated  in  a  tube  open  at  both  ends.  The 
sublimate  thus  produced  is  w'hite  ;  a  gentle  heat 
is  sufficient  to  shift  it  from  one  place  to  another, 
which  circumstance  chiefly  characterises  it.  In 
most  cases,  however,  the  fumes  produced  in  the 
tube  by  roasting  substances  which  contain  an¬ 
timony  are  not  due  to  oxide  of  antimony  alone, 
but  to  some  antimonious  acid,  which  is  not  vo¬ 
latile,  it  is  true,  but  which,  when  the  roasting 
takes  place  in  contact  with  the  air,  is  formed  at 
the  expense  of  the  oxide  of  antimony  during  its 
volatilization,  and  condenses  also  in  the  cold  sides 
of  the  tube  under  the  form  of  a  sublimate,  above 
the  point  occupied  by  the  substance  under  exa¬ 
mination.  Such  a  sublimate,  consisting  of  oxide 
of  antimony  and  of  antimonious  acid,  cannot, 
therefore,  be  wholly  volatilized  by  heat.  This 
sublimate  is  especially  produced  by  the  roasting 
of  sulphuret  of  antimony,  or  of  substances  con-^ 
taining  sulphuret  of  antimony,  and  of  some  me¬ 
tallic  antimoniurets,  principally  when  the  metals 
combined  with  the  antimony  are  easily  oxi- 


dizable.  When  the  substances  which  contain 
sulphuret  of  antimony  contain  lead  also  (as  for 
example,  in  the  mineral  called  bournonite),  the 
roasting  in  the  glass  tube  yields  a  white  precipi¬ 
tate,  which  is  partly  volatile  and  partly  non¬ 
volatile,  and  which  consists  of  oxide  of  antimony 
and  of  antimoniate.  of  lead. 

Tellurious  Acid. — The  sublimate  of  tellurious 
acid  is  formed  whilst  roasting  tellurious  acid  and 
metallic  tellurets,  also  when  tellurious  acid  and 
some  of  its  combinations  are  heated  in  an  open 
glass  tube.  The  volatilized  tellurious  acid  forms 
a  white  smoke,  but  is  much  less  volatile  than 
oxide  of  antimony,  from  which  it  can,  therefore, 
be  easily  distinguished,  because  it  cannot  be 
shifted  from  one  place  to  another  by  heating  it, 
and  because  the  application  of  heat  fuses  it  into 
colourless  drops.  When  metallic  tellurets  con¬ 
tain  lead,  a  sublimate  of  tellurious  acid  is  formed, 
it  is  true,  at  a  certain  distance  from  the  substance 
under  examination,  but  another  sublimate  takes 
place  nearer  that  substance,  which  is  a  combi¬ 
nation  of  tellurious  acid  and  oxide  of  lead,  which 
cannot  be  fused  into  drops,  and  which,  therefore, 
might  be  mistaken  for  antimonious  acid. 

Chloride  of  Lead  volatilizes  nearly  in  the  same 
manner  as  tellurious  acid,  and  fuses  likewise  into 
drops  when  heated. 

Oxide  of  Bismuth  is  formed  during  the  oxidi¬ 
zation  (in  the  tube)  of  sulphuret  of  bismuth,  and 
of  the  alloys  of  bismuth  with  other  metals,  but 
scarcely  any  sublimate  is  produced  by  roasting 
bismuth  itself.  The  sublimate,  being  heated, 
fuses  into  drops,  but  which  are  brownish  or 
yellowish,  a  character  which  distinguishes  it 
from  the  sublimate  of  tellurious  acid.  A  sub¬ 
stance  which  contains  bismuth,  upon  being 
heated  red  hot  in  the  tube,  becomes  surrounded 
by  a  sublimate  of  fused  oxide  of  bismuth,  which 
is  of  a  dark  yellow  colour  whilst  hot,  but  which 
becomes  of  a  lighter  hue  in  cooling.  This  phe¬ 
nomenon  easily  distinguishes  bismuth  from  se¬ 
veral  other  metals ;  but  it  is  more  difficult  to 
distinguish  it  in  this  manner  from  lead,  the 
combinations  of  which,  when  treated  in  that 
way,  become  likewise  surrounded  with  a  fused 
yellow  oxide,  the  colour  of  which,  however,  is, 
after  cooling,  lighter  than  that  of  fused  oxide  of 
bismuth.  But  we  shall  describe  further  on  how 
these  two  metals  may  easily  be  distinguished 
from  each  other  in  their  combinations. 

Other  metals,  besides  arsenic,  tellurium,  anti¬ 
mony,  and  bismuth,  yield  a  white  sublimate 
when  their  combinations  are  heated  in  the  open 
tube.  Among  these  metallic  compounds  we  may 
name  sulphuret  of  lead  and  seleniuret  of  lead, 
which  yield  white  sublimates  of  sulphate  and  of 
selenite  of  lead.  The  sublimates  become  grey 
when  heated,  and  may  thus  be  fused.  (I  have 
had  already  several  times  occasion  to  remark, 
that  the  combinations  of  lead  with  the  metals 
and  other  substances,  being  heated  in  the  tube, 
yield  sublimates,  when  the  effect  of  the  oxidiza¬ 
tion  of  these  metals  is  to  produce  volatile  me¬ 
tallic  oxides  or  acids.)  Persulphuret  of  tin 
yields  a  thick  smoke  of  peroxide  of  tin,  which 
cannot  be  volatilized  by  heat ;  molybdic  acid, 
heated  in  the  open  tube,  is  volatilized  partly 
under  the  form  of  a  white  pulverulent  sublimate, 
and  partly  under  the  form  of  brilliant  crystals, 
with  a  slight  yellowish  tinge,  whilst  sulphuret 
of  molybdenum,  being  treated  in  the  same 
manner,  yields  sulphurous  acid  only,  and  no 
sublimate. 

All  the  sublimates  which  are  formed  by  oxi¬ 
dizing  substances  in  the  open  tube  are  white, 
but  the  coloured  substances  which  can  be  already 
volatilized  out  of  the  contact  of  the  air  in  the 
small  glass  flask  are  still  more  easily  volatilized 
in  the  open  tube.  Most  of  the  combinations  of 
mercury  yield  a  sublimate  of  metallic  mercury 
when  heated  in  the  open  tube  ;  if  sulphuret  of 
mercury  be  thus  treated,  part  of  it  volatilizes 
without  decomposition,  and  another  portion 
yields  likewise  metallic  mercury,  which,  being 
more  volatile  than  the  sulphuret,  condenses  on 
the  cold  sides  of  the  tube  at  a  greater  distance 
from  the  heated  point.  The  chlorides  of  mercury 
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are  volatilized  in  the  open  tube  -without  de¬ 
composition. 

I  have  indicated  how  the  metallic  fluorides 
can  be  recognised  by  heating  them  in  an  open 
tube,  with  or  without  microcosmic  salt. 

THIRD  OPERATION. 

After  having  tried  the  substance  in  the  small 
glass  flask,  and  in  the  open  tube,  another  portion 
is  to  be  taken  and  heated  by  itself  in  the  flame 
of  the  blowpipe.  The  object  of  this  operation 
is  not  only  to  ascertain  whether  the  substance 
is  fusible,  but  also  to  observe  the  change  of  colour 
which  it  undergoes,  or  which  it  communicates 
to  the  flame,  and  also  the  changes  which  it 
exhibits  both  in  the  oxidizing  and  in  the  reducing 
flame.  For  this  purpose  the  substance  is  heated 
according  to  the  object  in  view,  either  on  a 
charcoal  support  or  between  the  platinum  points 
of  a  forceps,  or  upon  platinum  wire. 

In  order  to  ascertain  the  degree  of  fusibility 
of  substances  before  the  blowpipe,  they  are  to  be 
placed  upon  a  charcoal  support  when  they  con¬ 
sist  of  metals,  or  of  easily  reducible  metallic 
oxides,  or  in  general  when  they  contain  bodies 
susceptible  of  attacking  platinum ;  and  then 
they  are  exposed  to  the  hottest  part  of  the  flame 
(that  is  to  say,  to  the  reducing  flame).  If, how¬ 
ever,  the  substance  is  composed  of  constituent 
principles  which  cannot  attack  platinum  in  the 
hot  way,  a  small  fragment  or  splinter  of  the  sub¬ 
stance  is  to  be  taken  and  exposed  to  the  hottest 
part  of  the  flame  by  holding  it  between  the 
points  of  a  platinum  forceps.  This  latter  pro¬ 
cess  is  especially  applicable  to  substances  which 
contain  silicic  acid,  or  other  minerals  which 
contain  about  the  same  principles,  but  in  very 
different  relative  proportions,  and  which  may 
very  often  be  distinguished  from  each  other  by 
their  different  degrees  of  fusibility  before  the 
blowpipe.  If  the  substance  under  examination 
is  in  the  form  of  small  grains,  one  of  them  is  to 
he  placed  upon  the  charcoal  support,  and  the 
flame  of  the  blowpipe  is  directed  upon  it.  If 
the  substance  be  in  powder,  it  may  be  kneaded 
with  saliva,  and  a  small  portion  is  placed  upon 
the  charcoal  support ;  but  in  that  case,  if  the 
substance  be  infusible,  or  difficultly  fusible,  the 
operator  can  hardly  prevent  its  being  carried 
aw'ay  by  the  blast. 

Most  metals  fuse  before  the  flame  of  the  blow¬ 
pipe,  and  all  of  them,  except  those  called  noble, 
are  subsequently  oxidized  by  the  exterior  flame. 
Among  the  noble  metals,  gold  and  silver  fuse 
before  the  blowpipe  without  undergoing  the 
slightest  change  ;  platinum,  iridium,  palladium, 
rhodium,  osmium,  are  infusible-;  yet  osmium  is 
converted,  by  the  exterior  flame,  into  osmic  acid 
which  volatilizes.  Among  the  other  metals  the 
oxides  of  which  are  reducible  by  the  interior 
flame,  especially  with  the  help  of  soda,  molyb¬ 
denum,  tungsten,  nickel,  cobalt,  and  iron,  are 
infusible.  Among  the  number  of  the  metals 
which  have  not  been  named,  there  are  several 
which  are  infusible  also  ;  but  those  cannot  be 
obtained  in  the  metallic  state  by  means  of  the 
blowpipe. 

Most  metallic  sulphurets  fuse  when  treated 
before  the  blowpipe  upon  charcoal,  and  this 
effect  often  takes  place  with  sulphurets  of 
metals  the  oxides  of  which  are  infusible  ;  but 
many  of  these  sulphurets  become  rapidly  oxi¬ 
dized  during  the  operation,  and  exhale  an  odour 
of  sulphurous  acid  in  the  same  way  as  when 
treated  in  the  open  tube,  and  are  thus  converted 
into  metallic  oxides. 

Most  of  the  pure  metallic  oxides  are  infusible  ; 
yet  several  of  them,  when  treated  in  the  exterior 
flame,  pass  to  a  higher  degree  of  oxidization; 
and  when  treated  in  the  interior  flame  are  re¬ 
duced  to  a  lower  degree  of  oxidization,  or  even 
to  the  metallic  state.  The  infusible  oxides  are — 
baryta  and  strontia,  the  hydrates  and  carbonates 
of  which  are  fusible,  but  are  converted  into  the 
pure  earths  when  heated  upon  charcoal,  and 
then  form  infusible  masses ;  lime,  which  be¬ 
comes  very  luminous  when  thus  treated  ;  mag¬ 
nesia,  alumina,  glucina,  yttria,  zirconia,  which 
become  very  luminous  also  by  the  action  of  the 
heat ;  silicic  acid,  tungstic  acid,  oxide  of  chro¬ 


mium,  antimonious  acid,  which,  however,  is 
reduced  by  the  interior  flame  into  volatile  oxide 
of  antimony ;  tantalic  acid,  titanic  acid,  protoxide 
of  uranium,  peroxide  of  uranium,  which  is  re¬ 
duced  by  the  flame  of  the  blowpipe  to  the  state 
of  protoxide  of  uranium ;  protoxide  of  cerium, 
which  is  converted  by  the  blowpipe  into  peroxide 
of  cerium ;  peroxide  of  cerium,  sesquioxide  of 
manganese,  which  parts  with  a  portion  of  its 
oxygen  -when  strongly  heated ;  oxide  of  zinc, 
which  is  reduced  by  the  interior  flame,  and  thus 
becomes  volatile ;  oxide  of  cadmium,  which  is 
likewise  reduced,  and  then  volatilized  by  the 
interior  flame ;  peroxide  of  iron,  which  loses 
part  of  its  oxygen  in  the  interior  flame ;  oxide  of 
nickel,  oxide  of  cobalt,  peroxide  of  tin,  which 
may  be  reduced  by  the  interior  flame.  The 
following  small  number  of  oxides,  on  the  con¬ 
trary,  are  fusible  when  pure  before  the  blowpipe : 
they  are — oxide  of  antimony,  which  after  fusion 
may  be  easily  volatilized;  oxide  of  bismuth, 
protoxide  of  lead,  which  like  the  preceding  one 
may  be  reduced  to  the  metallic  state  ;  and  oxide 
of  copper. 

The  degree  of  fusibility  is  a  very  important 
point  to  ascertain  when  the  examination  in 
question  refers  to  the  native  combinations  of 
silica  and  certain  other  minerals,  for  this  cha¬ 
racteristic  feature  displayed  by  the  blowpipe  is 
often  the  only  one  by  which  we  may  distinguish 
those  which  consist  of  earths,  and  which  contain 
no  notable  quantities  of  metallic  oxides,  properly 
so  called.  In  order  to  ascertain  the  degree  of 
fusibility  of  minerals,  the  best  way  is  to  hold  a 
fragment  or  splinter  of  the  sample  between  the 
platinum  points  of  a  pair  of  forceps,  an(J  to  ex¬ 
pose  it  to  the  flame  of  the  blowpipe.  Amongst 
the  minerals  most  frequently  met  with  the  fol¬ 
lowing  are  infusible : — 


Quartz, 

Corundum, 

Tourmaline  (both  that 
which  contains  alu¬ 
mina,  and  even  that 
which  contains  soda) , 
Spinell, 

Pleonast, 

Gahnite, 

Olivine, 

Cerite, 

Zircon, 

Cyanite, 

Phenakite, 

Leucite, 

Talc, 

Pyrophyllite, 

Apatite, 

Gehlenite, 

Antophyllite, 

Staurodite, 

Refractory  clays. 
Hydrate  of  alumina. 
Hydrate  of  magnesia. 
Sulphate  of  alumina. 


Carbonate  of  lime. 
Carbonate  of  magnesia. 
Carbonate  of  zinc, 
Allophane, 

Cymophane, 

Gadolinite  (which  being 
heated  becomes  sud¬ 
denly  luminous,  as  if 
it  caught  Are), 
Vitreous  tin. 

Rutile, 

Titanic  iron, 

Tantalite, 

Turquoise, 

Titaniferous  oxide  of 
iron. 

Chrome  iron. 

Native  oxides  of  iron. 
Oxide  of  uranium, 
Tantalite, 
Yttrotantalite, 
Dioptase, 

Chondrodite, 

Topaz. 


Amongst  those  which  are  almost  infusible  and 
only  become  rounded  at  the  edges  the  follow¬ 
ing  may  be  named  : — 


Felspar, 

Albite, 

Petalite, 

Labradorite, 

Anorthite, 

Nepheline, 

Tabular  spar. 

Pyroxene  (which  con¬ 
tains  much  mag¬ 
nesia). 

Meerschaum, 

Soapstone  {pierre  de 
lard), 

Serpentine, 

Mica  (some  species,  es¬ 
pecially  those  found 
in  agrnite), 
Dichroite, 


Epidote  (which  intu- 
mesces  by  the  first 
impression  of  the 
heat) , 

Emerald, 

Euclase  (which  intu- 
mesces  by  the  first 
impression  of  the 
heat), 

Titanite, 

Sodalite, 

Calcareous  scheclin. 
Heavy  spar, 

Celestine, 

Gypsum, 

Apatite, 

Fluor  spar. 


The  following  are  fusible : — 

Zeolites  (most  of  them  Boracite, 
intumesce),  Hydroboracite, 


Datolite, 

Botryolite, 

Cryolite, 

Mica  (several  species, 
especiallythose  which 
contain  lithia), 
Tourmaline  (those 
which  contain  pot¬ 
ash), 

Axinite  (intumesces 
w'hilst  fusing), 
Amhiygonite, 

Lazulite, 

Haiiyne, 

Nosian, 

Eudialite, 

Pyrosmalite. 
soluble 


are 


m  water, 
the  flame 


Spodumene  (which  in¬ 
tumesces), 

Mejonite  (which  froths 
up  before  fusing), 

Eleolite, 

Amphibole  (most  of 
which  boil  up  whilst 
in  fusion), 

Pyroxene  (those  which 
contain  no  excess  of 
magnesia), 

Idocrase  (intumesces 
in  fusing), 

Garnet, 

Cerine, 

Or  thite  (boils  in  fusin  g) , 

Ferruginous  scheelin. 

As  to  the  salts  which 
most  of  them  fuse  when  exposed  to 
of  the  blowpipe  upon  a  charcoal  support,  but 
they  are  then  very  often  decomposed  by  the 
charcoal,  upon  which  they  leave  their  base,  when 
it  is  of  an  infusible  nature,  in  the  pure  state. 
The  salts  of  alkalis  after  fusion  are  absorbed  by 
the  charcoal,  or  form  beads. 

Among  the  insoluble  salts  several  fuse  into 
beads,  which  crystallize  on  cooling ;  this  phe¬ 
nomenon  is  exhibited  by  phosphate  of  lead  more 
strongly  than  by  any  other  salt,  and  it  conse¬ 
quently  can  thereby  be  easily  recognised. 

The  changes  of  colour  which  substances  undergo 
by  the  action  of  heat  are  generally  owing  to  their 
being  decomposed,  and  thus  forming  bodies  of  a 
different  colour.  There  are  some  substances, 
however,  which,  without  undergoing  any  change 
in  their  composition,  assume  a  colour  different 
from  that  which  they  have  at  the  ordinary 
temperature;  they  afterwards  gradually  lose 
the  tinge  which  they  have  thus  acquired,  and 
after  complete  cooling  they  reassume  their 
original  colour.  Certain  substances  may  there¬ 
fore  be  thus  accurately  recognised,  amongst 
which  are  the  following  : — 

•  which  are  white  at  the 
ordinary  temperature, 
and  of  a  lemon-yellow 
colour  at  a  higher  tem¬ 
perature,  which  phe¬ 
nomena  are  likewise 
observable  in  a  great 
number  of  other  sub¬ 
stances  of  a  white 
colour,  but  in  none  so 
distinctly  as  in  these 
two. 

and  a  few  other  chro¬ 
mates,  which  at  the 
ordinary  temperature 
are  yellow  or  red,  but 
which  become  black  at 
a  higher  temperature, 
though  insufficient  to 
decompose  them. 

There  are  many  substances  the  ordinary 
colour  of  which  becomes  darker  when  they  are 
heated ;  such  are — 

Protoxide  of  lead. 

Oxide  of  bismuth. 

The  colour  which  certain  substances  impart  to  the 
flame  of  the  blowpipe  may  often  be  the  means  of 
distinguishing  them.  We  have  already  shown 
the  important  value  of  this  reaction  for  the  pur¬ 
pose  of  indicating  the  presence  of  alkalis  in  salts. 
The  flame  of  the  blowpipe  exhibits  likewise  a 
change  of  colour  when  directed  upon  substances 
which  contain  strontia  or  lime,  and  also  upon 
phosphates  moistened  with  sulphuric  acid,  and 
borates  treated  in  the  manner  described.  A 
colour  is  likewise  imparted  to  the  flame  of  the 
blowpipe  when  employed  to  heat  certain  sub¬ 
stances  with  reagents. 

The  decompositions  which  some  substances  expe¬ 
rience  both  in  the  exterior  and  in  the  interior  flame 
consist  principally  in  this,  that  they  become 
oxidized  in  the  exterior  flame,  whilst  the  oxi¬ 
dized  bodies  are  reduced  by  treatment  in  the 
interior  flame.  The  changes  produced  by  the 
exterior  flame  generally  resemble  those  which 
bodies  undergo  when  heated  in  the  glass  tube 


Oxide  of  zinc, 
Titanic  acid. 


Peroxide  of  lead. 
Suboxide  of  mercury. 
Chromate  of  lead. 
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open  at  both  ends.  It  often  happens,  however, 
that  substances  are  oxidized  upon  charcoal  in 
the  exterior  flame,  in  order  to  be  enabled  to 
treat  them  more  efficaciously  afterwards  by  the 
appropriate  reagents.  Thus,  for  example,  me¬ 
tallic  sulphurets  and  arseniurets  are  roasted  upon 
charcoal  in  the  exterior  flame,  in  order  to  sepa¬ 
rate  the  sulphur  and  the  arsenic  in  the  state  of 
sulphurous  and  of  arsenious  acids,  which  de¬ 
composition  or  reaction  is  more  readily  effected 
with  sulphurets  than  with  arseniurets.  The  re¬ 
duction  of  certain  substances  in  the  interior 
flame  is  generally  effected  in  a  better  and  more 
easy  manner  by  mixing  the  substance  with  soda, 
and  then  heating  it  upon  charcoal  in  the  interior 
flame.  The  deportment  of  the  various  substances 
when  so  treated  will  be  subsequently  spoken  of. — 
Norina7idy's  Tratislation  of  Rose  s  Chemistry, 


THE  CHOLERA. 


Cases  Reported  up  to  Wednesday. 
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Fresh  Cases  reported  on 

Jan.  3,  1849  :  — 

In  London  and  vicinity. 

viz.  :  — 

St.  John’s,  Southwark.  . 

1 

1 

In  the  country,  viz. :  — 

Sunderland  . 

2 

1 

1 

Norhamshire  District  — 

Berwick-upon-Tweed 

Union . 

4 

The  cases  reported  on  the 

1st  inst.,  as  having  taken 

place  at  Leamington,  oc- 

curred  in  the  village  of 

Offchurch,  in  the  dis- 

trict  of  Radford. 

In  Scotland,  viz. :  — 

Edinburgh . 

2 

1 

3 

Glasgow . 

184 

78 

46 

Dumbarton  . 

4 

Dumfries . 

4 

2 

Old  Monkland . 

23 

6 

6 

Cardross . 

3 

2 

Craie  . 

1 

1 

Campsie . 

1 

1 

Jedburgh . 

20 

6 

10 

Total  new  cases . 

249 

97 

68 

In  London  and  vicinity. . . 

544 

274 

100 

170 

In  the  country . 

364 

186 

43 

135 

In  Scotland  . 

4104 

1924 

711 

1469 

Total  . 

5012 

2384 

854 

1774 

GENERAL  BILLS  OF  MORTALITY. 

The  Registrar-General’s  return  of  the  births 
and  deaths  registered  in  the  metropolis  during 
the  week  ending  Saiurday,  December  30,  1848, 
gives  the  number  of  deaths  as  1,403,  being  249 
above  the  average  of  the  last  five  years.  The 
excess  of  deaths,  however,  above  the  average  is 
chiefly  due  to  an  accumulation  of  coroners’ 
cases,  many  of  which  occurred  in  former  weeks, 
but  were  not  registered  till  the  end  of  the 
quarter.  Scarlatina  and  typhus  are  the  only 
epidemics  which  prevail  to  an  excessive  degree. 
The  coroners’  cases  fell  principally  under  violent 
and  sudden  deaths. 

The  deaths  from  cholera  in  the  metropolis 
registered  between  September  23  and  Saturday 
last  amount  to  479,  of  which  276  occurred  on 
the  south  side  of  the  Thames. 

The  following  is  a  statement  of  the  fatal 
cases  of  cholera  registered  during  the  week 
ending  on  Saturday  last : — 


Paddington;  St.  John-  —  At  21,  Upper 
Berkeley-street  West,  a  clergyman,  26,  “  apo¬ 
plectic  paralysis  (15  hours),  cholera  (12  hours), 
rheumatism  (10  months),  atrophy  and  nervous 
exhaustion  (8  months).” 

Kensington;  Town. — M.  8,  ‘‘infantile  cho¬ 
lera.” 

Chelsea  ;  South. — M.  4,  “  malignant  cholera 
(64  hours).”  North-West. — F.  48,  cholera  (21 
hours);”  F.  57,  ‘‘natural,  with  symptoms  of 
bilious  cholera  (18  hours).” — Inquest. 

West  London  ;  North. — At  3,  Seacoal-lane, 
Farringdon-street,  F.  38,  ‘‘  spasmodic  cholera 
(11  hours).” 

Bethnal-green  ;  Church. — M.  7,  “  sudden 
death  from  cholera  (12  hours).” — Inquest.  F. 
6,  ‘‘sudden  death  from  cholera  (3  days).” — In¬ 
quest. 

Whitechapel  ;  Church. — In  London  Hospital, 
M.  13,  ‘‘  natural ;  Asiatic  cholera  (12 hours).”  — 
Inquest.  Aldgate. — At  Blue  Anchor-yard,  Rose¬ 
mary-lane,  M.  1,  “  Asiatic  cholera.”— Inquest. 
At  Slater’s- court.  Rosemary-lane,  M.  40,  “na¬ 
tural  death  ;  Asiatic  cholera.” — Inquest.  At 
Harebrain-court,  Rosemary- lane,  F.  60,  “Asiatic 
cholera  (4  hours).” — Inquest.  At  Harebrain- 
court,  Rosemary-lane,  F.  40,  “  natural  death  ; 
Asiatic  cholera.” — Inquest. 

St.  George-in-the-East  ;  St.  John. — At  St. 
George’s  workhouse,  son  of  a  labourer,  2, 
“  Asiatic  cholera.” 

Stepney  ;  Ratcliffe. — On  board  ship,  M.  23, 
“  natural  death  ;  sudden  from  English  cholera 
(12  hours).” — Inquest.  On  board  ship,  M.  58, 
“sudden  death  from  Asiatic  cholera.” — Inquest. 
On  board  ship,  M.  52,  “  natural  death  from 
Asiatic  cholera.” — Inquest.  Mr.  Wells,  the 
registrar,  states  that  “  the  above  three  cases 
occurred  between  the  5th  and  15th  of  October, 
but  were  not  registered  at  that  time,  as  the 
coroner’s  signature  had  not  been  received.” 
Mile-end  Old-town  (Upper). — M.  56,  “natural 
death ;  sudden  from  Asiatic  cholera.” — In¬ 
quest. 

Poplar;  Bow  and  Bromley. — At  Mary-street, 
Bromlejs  wife  of  a  painter,  26,  “  cholera  (23 
hours).  ’  Mr.  Dunstan,  the  registrar,  states  that 
“  the  husband  of  the  deceased  attributes  her 
death  to  the  want  of  proper  nourishment,  he 
being  at  the  time  out  of  employment.” 

St.  Olave  ;  St.  John. — M.  55,  “  diarrhoea  (4 
days),  cholera  (34  days).” 

St.  George,  Southwark  ;  Kent-road.— At  3, 
Redcross-court,  wife  of  a  labourer,  38,  “  Asiatic 
cholera  (26  hours).”  At  119,  Kent-street,  wife 
of  a  tailor,  47,  “  English  cholera  (4  days).’’ 
Borough-road.— M.  58,  “spasmodic  cholera  (32 
hours).”  {Post-moi't.)  Inquest.  F.  4,  “  cholera 
(22  hours).” 

Newington;  St.  Mary. — F.  29,  “cholera  (14 
hours).”  According  to  Mr.  Young,  the  registrar, 
“  the  place  where  the  above  death  occurred  is 
very  close  and  ill  drained,  and  a  common  privy 
adjoins  the  small  and  badly- ventilated  tenement. 
Deceased,  who  was  wife  of  a  master  sweep  and 
nightman,  was  not  of  very  temperate  habits. 
According  to  Mr.  Nolan,  the  medical  attendant, 
she  suffered  much  from  spasms,  but,  owing  to 
the  uncleanly  condition  in  which  she  was  found 
and  allowed  to  remain,  it  was  impossible  to  say 
whether  the  usual  livid  appearance  of  the  skin 
formed  in  her  case  one  of  the  symptoms,  which 
in  other  respects  were  of  a  malignant  character.” 

Lambeth  ;  Church  (2d  part).— M.  22,  inmate 
of  Lambeth  workhouse,  “natural  death  from 
cholera.”  Inquest.  Mr.  Wheatley,  the  regis¬ 
trar,  states  that  “  this  man  was  seized  in  a  court 
leading  out  of  Glasshouse-street,  Vauxhall,  and 
was  only  admitted  to  the  house  a  few  hours 
before  death,  which  occurred  on  the  30th  of 
November,  after  severe  suffering.” 

Rotherhithe  ;  Rotherhithe. — M.  64,  “  spas¬ 
modic  cholera  (36  hours).” 

Wandsworth  and  Clapham  ;  Wandsworth. 
M.  4,  “  cholera  (20  hours).”  F.  9  months, 
“  cholera  infantum  (4  days).”  F.  42,  “  cholera 
(19  hours).” 

The  Cholera  in  Belfast.— The  Belfast 


papers  of  Wednesday  state : — “We  have  plea¬ 
sure  in  stating  that,  although  this  direful  malady 
continues  its  progress,  yet  the  comparative 
mortality  is  greatly  diminished.  At  the  time  of 
our  last  publication  the  entire  number  of  cases  in 
Belfast  Avas  36,  and  the  deaths  19,  showing  a 
mortality  of  more  than  one  half.  Up  to  3  p.m. 
yesterday  the  entire  cases  were  56,  and  deaths 
23,  under  treatment  14,  showing  a  considerable 
decrease  even  in  the  aggregate;  but  if  we  com¬ 
pare  20,  the  number  of  new  cases,  with  4,  the 
number  of  deaths,  it  is  evident  that  the  mortality 
is  diminished  to  one  fifth.  We  deem  it  a  matter 
of  great  importance  to  the  public  to  ascertain 
how  this  can  be  accounted  for.  A  medical  friend 
informs  us  that  the  decrease  is  chiefly  caused  by 
the  prompt  attention  which  is  now  paid  to  the 
early  symptoms  of  the  malady.  So  little  alarm 
Avas  at  first  caused  by  the  primary  symptoms  of 
the  disease,  that  the  sufferers  were  generally 
alloAved  to  pass  into  a  state  of  almost  fatal  col¬ 
lapse  before  medical  aid  was  sought  for.  But 
now  the  case  is  quite  changed.  We  find  that  in 
the  union  workhouse  the  most  effectual  measures 
are  taken,  especially  among  the  children,  for  dis¬ 
covering  the  very  earliest  symptoms  ;  and  we 
understand  the  poor  of  the  town  lose  not  a  mo¬ 
ment  in  applying  for  relief  at  the  proper  quarter. 
Of  the  above  56  cases,  49  were  treated  in  the 
Union  Hospital ;  1  in  the  General  Hospital, 
Frederick- street  ;  and  6  in  their  own  houses.” 

The  Sanitary  State  of  Leamington.— The 
Leamington  people  have  taken  much  trouble  to 
disprove  the  assertion  that  any  cases  of  cholera 
have  occurred  in  their  town,  'fhe  chairman  of 
the  board  of  commissioners  for  regulating  and 
improving  the  toAvn  of  Leamington  Priors  has 
addressed  a  communication  to  the  General  Board 
of  Health,  signed  by  eighteen  resident  medical 
practitioners,  certifying,  Avith  reference  to  the 
statement  of  cases  of  cholera  reported  the  1st  of 
January,  1849,  which  represented  that  seven 
cases  and  five  deaths  had  occurred  in  Leaming¬ 
ton,  that  not  a  single  case  of  cholera  does  exist, 
or  has  existed,  within  the  parish,  and  that  such 
report  is  wholly  incorrect  and  unfounded. 

Cholera  at  the  Infant  Pauper  Asylum, 
Tooting. — We  regret  to  announce  the  undis¬ 
puted  appearance  of  Asiatic  cholera  in  this  estab¬ 
lishment.  Up  to  the  end  of  last  week  the  chil¬ 
dren,  upwards  of  1,400  in  number,  exhibited  a 
healthy  appearance,  Avhen  some  of  them  were 
attacked  with  diarrhoea ;  several  of  the  cases  as¬ 
sumed  the  appearance  of  Asiatic  cholera,  and  in 
a  few  cases  death  ensued  in  the  space  of  three 
hours.  Mr.  Drouet,  having  informed  the  autho¬ 
rities  of  the  several  metropolitan  parishes  and 
unions,  in  order  to  lose  no  time,  on  his  own  re¬ 
sponsibility  procured  the  attendance  of  Dr.  Addi¬ 
son,  of  Guy’s  Hospital.  The  authorities,  Avith 
their  medical  officers,  met  this  gentleman  at  Mr. 
Drouet’s,  and  after  a  consultation  the  wards  were 
visited,  when  57  cases,  of  Avhich  12  proved  fatal, 
were  found  to  have  occurred.  The  patients  were 
examined  with  the  greatest  attention,  and,  al¬ 
though  each  individual  case  did  not  exhibit  all 
the  appearances  and  forms  of  Asiatic  cholera, 
still,  taking  the  cases  collectively,  the  medical 
gentlemen  agreed  in  opinion  that  there  Avas  every 
symptom  belonging  to  the  malignant  form  of  the 
disease.  The  bodies  of  the  children  turned  per¬ 
fectly  blue  after,  and  in  some  instances  before, 
death.  An  inspection  took  place  of  the  estab¬ 
lishment,  and  an  inquiry  into  the  nature  of  the 
food,  water,  &c.,  given  to  the  children  was  gone 
into,  the  result  of  which  was  greatly  to  the  credit 
of  Mr.  Drouet.  The  opinion  of  the  medical 
gentlemen  was  that  the  disease  arose  from  atmo¬ 
spheric  poison.  The  guardians  of  the  unions 
and  parishes  have  appointed  permanent  com¬ 
mittees  to  visit  and  report.  Information  has  also 
been  forwarded  to  Somerset -house,  and  to  Mr. 
Carter,  the  coroner  for  Surrey. 


Parisian  Dentifrice.  —  Take  of  poAA'dered 
Florentine  iris  and  Peruvian  bark  4  ounces, 
12  ounces  of  prepared  chalk,  1  ounce  of 
myrrh,  1^  ounce  of  rose  pink,  16  minims  of  oil 
of  cloves  and  oil  of  cinnamon.  Mix. 
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GOLD  IN  CALIFORNIA. 


The  following  are  the  latest  accounts  relative 
to  this  interesting  subject.  A  recent  traveller 
to  California  thus  writes  :  — 

“  We  reached  San  Francisco  on  the  20th,  and 
found  that  all,  or  nearly  all,  its  male  inhabitants 
had  gone  to  the  mines.  The  town,  which  a  few 
months  before  was  so  busy  and  thriving,  was  then 
almost  deserted.  On  the  evening  of  the  24th  the 
horses  of  the  escort  were  crossed  to  Sousoleto  in 
a  launch,  and  on  the  following  day  we  resumed 
the  journey  by  way  of  Bodega  and  Sonoma  to 
Sutter’s  Fort,  where  we  arrived  on  the  morning 
of  the  2d  of  July.  Along  the  whole  route  mills 
were  lying  idle,  fields  of  wheat  were  open  to 
cattle  and  horses,  houses  vacant,  and  farms  going 
to  waste.  At  Sutter’s  there  was  more  life  and 
business.  Launches  were  discharging  their 
cargoes  at  the  river,  and  carts  were  hauling 
goods  to  the  fort,  where  already  were  established 
several  stores,  a  hotel,  &c.  Captain  Sutter  had 
only  tw'o  mechanics  in  his  employ — a  waggon- 
maker  and  a  blacksmith,  whom  he  was  then 
paying  10  dollars  a  day.  Merchants  pay  him  a 
monthly  rent  of  100  dollars  per  room,  and  whilst 
I  was  there  a  two-story  house  in  the  fort  was 
rented  as  a  hotel  for  500  dollars  a  month. 

“  On  the  5th  resumed  the  journey,  and  pro¬ 
ceeded  twenty-five  miles  up  the  American  fork 
to  a  point  on  it  now  known  as  the  Lower  Mines, 
or  Mormon  Diggings.  The  hill  sides  were  thickly 
strewn  wdth  canvass  tents  and  bush  arbours ;  a 
store  was  erected,  and  several  boarding  shanties 
in  operation.  The  day  was  intensely  hot,  y'et 
about  200  men  rvere  at  work  in  the  full  glare  of 
the  sun,  washing  for  gold — some  with  tin  pans, 
some  with  close  w'oven  Indian  baskets,  but  the 
greater  part  had  a  rude  machine,  known  as  the 
cradle.  This  is  on  rockers  six  or  eight  feet  long, 
open  at  the  foot,  and  at  its  head  had  a  coarse 
grate,  or  sieve  :  the  bottom  is  rounded  with  small 
cleets  nailed  across.  Four  men  are  required  to 
work  this  machine ;  one  digs  the  ground  in  the 
bank  close  by  the  stream  ;  another  carries  it  to 
the  cradle,  and  empties  it  on  the  grate  ;  a  third 
gives  a  violent  rocking  motion  to  the  machine, 
whilst  a  fourth  dashes  on  water  from  the  stream 
itself.  The  sieve  keeps  the  coarse  stones  from 
entering  the  cradle,  the  current  of  water  washes 
off  the  earthy  matter,  and  the  gravel  is  gradu  • 
ally  carried  out  at  the  foot  of  the  machine,  leaving 
the  gold  mixed  with  a  heavy  fine  black  sand 
above  the  first  cleets.  The  sand  and  gold  mixed 
together  are  then  drawn  off  through  auger  holes 
into  a  pan  below  ;  are  dried  in  the  sun,  and 
afterwards  separated  by  blowing  off  the  sand.  A 
party  of  four  men,  thus  employed  at  the  Lower 
Mines,  averaged  100  dollars  a  day.  The  Indians, 
and  those  who  have  nothing  but  pans  or  willow 
baskets,  gradually  wash  out  the  earth  and 
separate  the  gravel  by  hand,  leaving  nothing  but 
the  gold  mixed  with  sand,  which  is  separated  in 
the  manner  before  described.  The  gold  in  the 
Lower  Mines  is  in  fine  bright  scales,  of  which  I 
send  several  specimens. 

“  Remarkable  success  attended  the  labours  of 
the  first  explorers,  and  in  a  few  weeks  hundreds 
of  men  were  drawn  thither.  At  the  time  of  my 
visit,  but  little  more  than  three  months  after  its 
first  discovery,  it  was  estimated  that  upwards  of 
four  thousand  people  were  employed.  At  the 
mill  there  is  a  fine  deposit  or  bank  of  gravel, 
which  the  people  respect  as  the  property  of 
Captain  Sutter,  although  he  pretends  to  no  right 
to  it,  and  would  be  perfectly  satisfied  with 
the  simple  promise  of  a  pre-emption  on  account 
of  the  mill  which  he  has  built  there  at  consider¬ 
able  cost.  Mr.  Marshall  was  living  near  the 
mill,  and  informed  me  that  many  persons  were 
employed  above  and  below  him  ;  that  they  used 
the  same  machines  as  at  the  lower  washings ; 
and  that  their  success  was  about  the  same- 
ranging  from  one  to  three  ounces  of  gold  per 
man  daily.  This  gold,  too,  is  in  scales  a  little 
coarser  than  those  of  the  Lower  Mines.  From 
the  mill  Mr.  Marshall  guided  me  up  the  moun¬ 
tain  on  the  opposite  side  or  north  bank  of  the 
south  fork,  where,  in  the  bed  of  small  streams  or 


ravines,  now  dry,  a  great  deal  of  coarse  gold  has 
been  found.  I  there  saw  several  parties  at  work, 
all  of  whom  were  doing  very  well ;  a  great  many 
specimens  were  shown  me,  some  as  heavy  as  four 
or  five  ounces  in  w'eight,  and  I  send  three  pieces, 
labelled  No.  5,  presented  by  a  ISIr.  Spence. 
You  will  perceive  that  some  of  the  specimens 
accompanying  this  hold  mechanically  pieces  of 
quartz,  that  the  surface  is  rough,  and  evidently 
moulded  in  the  crevice  of  a  rock.  This  gold 
cannot  have  been  carried  far  by  water,  but  must 
have  remained  near  where  it  was  first  deposited 
from  the  rock  that  once  bound  it.  I  inquired  of 
many  if  they  had  encountered  the  metal  in  its 
matrix,  but  in  every  instance  they  said  they  had 
not,  but  that  the  gold  was  invariably  mixed  with 
washed  gravel,  or  lodged  in  the  crevices  of  other 
rocks.  All  bore  testimony  that  they  had  found 
gold  in  greater  or  less  quantities  in  the  numerous 
small  gullies  or  ravines  that  occur  in  that  moun¬ 
tainous  region.  On  the  7th  of  July  I  left  the 
mill,  and  crossed  to  a  small  stream  emptying 
into  the  American  fork,  three  or  four  miles  below 
the  saw-niill.  I  struck  the  stream  (now  known 
as  Weber’s  Creek)  at  the  washings  of  Sunol  and 
Co.  They  had  about  thirty  Indians  employed, 
whom  they  pay  in  merchandise.  They  were 
getting  gold  of  a  character  similar  to  that  found 
in  the  main  fork,  and  doubtless  in  sufficient 
quantities  to  satisfy  them.  I  send  you  a  small 
specimen  presented  by  this  company  of  their 
gold.  From  this  point  we  proceeded  up  the 
stream  about  eight  miles,  where  we  found  a 
great  many  people  and  Indians,  some  engaged  in 
the  bedof  the  stream  and  others  in  the  small  side 
valleys  that  put  into  it.  These  latter  are  ex¬ 
ceedingly  rich,  and  two  ounces  were  considered 
an  ordinary  yield  for  a  day’s  work.  A  small 
gutter,  not  more  than  100  yards  long  by  four  feet 
wide,  and  two  or  three  feet  deep,  was  pointed  out 
to  me  as  the  one  where  tw’O  men — William  Day 
and  Perry  M'Coon — had  a  short  time  before  ob¬ 
tained  17,000  dollars  worth  of  gold.  Captain 
Weber  informed  me  that  he  knew  that  these 
two  men  had  employed  four  wdiite  men  and 
about  100  Indians,  and  that  at  the  end  of  one 
week’s  w'ork  they  paid  off  their  party,  and  had 
left  10,000  dollars’  worth  of  this  gold.  Another 
small  ravine  was  shown  me  from  which  had  been 
taken  upwards  of  12,000  dollars’  worth  of  gold. 
Hundreds  of  similar  ravines,  to  all  appearance, 
are  as  yet  ufitouched.  I  could  not  have  credited 
these  reports  had  I  not  seen  in  the  abundance  of 
the  precious  metal  evidence  of  their  truth.  Mr. 
Neligh,  an  agent  of  Commodore  Stockton,  had 
been  at  work  about  three  weeks  in  the  neigh¬ 
bourhood,  and  showed  me  in  bags  and  bottles 
over  2,000  dollars’  worth  of  gold ;  and  Mr.  Ly¬ 
man,  a  gentleman  of  education,  and  worthy  of 
every  credit,  said  he  had  been  engaged  with  four 
others  with  a  machine  on  the  American  fork, 
just  below  Sutter’s  mill;  that  they  worked 
eight  days,  and  that  his  share  was  at  the  rate  of 
50  dollars  a  day  ;  but,  hearing  that  others  were 
doing  better  at  Weber’s-place,  they  had  removed 
there,  and  were  then  on  the  point  of  resuming 
operations,  I  might  toll  of  hundreds  of  similar 
instances  ;  but,  to  illustrate  how  plentiful  the 
gold  is  in  the  pockets  of  common  labourers,  I 
will  mention  a  similar  occurrence  which  took 
place  in  my  presence  when  I  was  at  Weber’s 
store.  This  store  was  nothing  but  an  arbour  of 
bushes,  under  which  he  had  exposed  for  sale 
goods  and  groceries  suited  to  his  customers.  A 
man  came  in,  picked  up  a  box  of  Seidlitz  pow¬ 
ders,  and  asked  its  price.  Captain  Weber  told 
him  it  was  not  for  sale.  The  man  offered  an 
ounce  of  gold,  but  Captain  Weber  told  him  it 
only  cost  50  cents,  and  he  did  not  wish  to  sell 
it.  The  man  then  offered  an  ounce  and  a  half, 
when  Captain  Weber  had  to  take  it.  The  prices 
of  all  things  are  high,  and  yet  Indians,  who  be¬ 
fore  hardly  knew  what  a  breech-cloth  was,  can 
now  afford  to  buy  the  most  gaudy  dresses. 

“  The  country  on  either  side  of  Weber’s  Creek 
is  much  broken  up  by  hills,  and  is  intersected  in 
every  direction  by  small  streams  or  ravines, 
which  contain  more  or  less  gold.  Those  that 
have  been  worked  are  barely  scratched,  and, 


although  thousands  of  ounces  have  been  carried 
away,  1  do  not  consider  that  a  serious  impression 
has  been  made  upon  the  whole.  Every  day  was 
developing  new  and  richer  deposits  ;  and  the 
only  impression  seemed  to  be  that  the  metal 
would  be  found  in  such  abundance  as  seriously 
to  depreciate  in  value. 

“  On  the  8th  of  July  I  returned  to  Monteroy, 
Before  leaving  Sutter’s  I  satisfied  myself  that 
gold  existed  in  the  bed  of  the  Feather  River,  in 
the  Yubah  and  Bear,  and  in  many  of  the  small 
streams  that  lie  between  the  latter  and  the  Ame¬ 
rican  fork ;  also  that  it  had  been  found  in  the 
Cossumes  to  the  south  of  the  American  fork. 
In  each  of  these  streams  the  gold  is  found  in 
small  scales,  whereas  in  the  intervening  moun¬ 
tains  it  occurs  in  coarser  lumps.  Mr.  Sinclair, 
whose  rancho  is  three  miles  above  Sutter’s  on 
the  north  side  of  the  American,  employs  about 
fifty  Indians  on  the  north  fork,  not  far  from  its 
junction  with  the  main  stream.  He  had  been 
engaged  about  five  weeks  when  I  saw  him,  and 
up  to  that  time  his  Indians  had  used  simply 
closely- woven  willow  baskets.  His  net  proceeds 
(which  I  saw)  W’ere  about  16,000  dollars’  worth 
of  gold.  He  showed  me  the  proceeds  of  his  last 
w'eek’s  work— fourteen  pounds  avoirdupois  of 
clean-washed  gold.  The  principal  store  at 
Sutter’s  Fort,  that  of  Brannan  and  Co.,  had  re¬ 
ceived  in  payment  for  goods  36,000  dollars’  w'orth 
of  this  gold  from  the  1st  of  May  to  the  10th  of 
July.  Other  merchants  had  also  made  exten¬ 
sive  sales.  Largo  quantities  of  goods  were  daily 
sent  forward  to  the  mines,  as  the  Indians,  here¬ 
tofore  so  poor  and  degraded,  have  suddenly  be¬ 
come  consumers  of  the  luxuries  of  life.  I  before 
mentioned  that  the  greater  part  of  the  farmers 
and  rancheros  had  abandoned  their  fields  to  go 
to  the  mines.  This  is  not  the  case  with  Captain 
Sutter,  who  was  carefully  gathering  his  wheat, 
estimated  at  40,000  bushels.  Flour  is  already 
worth  at  Sutter’s  36  dollars  a  barrel,  and  soon 
will  be  50.  Unless  large  quantities  of  bread¬ 
stuff  reach  the  country  much  suffering  will 
occur ;  but,  as  each  man  is  now  able  to  pay  a 
large  price,  it  is  believed  the  merchants  will 
bring  from  Chili  and  Oregon  a  plentiful  supply 
for  the  coming  winter. 

“  The  most  moderate  estimate  I  could  obtain 
from  men  acquainted  with  the  subject  was,  that 
upwards  of  4,000  men  were  working  in  the  gold 
district,  of  whom  more  than  one  half  were  In¬ 
dians,  and  that  from  30,000  to  50,000  dollars’ 
worth  of  gold,  if  not  more,  was  daily  obtained. 
The  entire  gold  district,  with  very  few  excep¬ 
tions  of  grants  made  some  years  ago  by  the 
Mexican  authorities,  is  on  land  belonging  to 
the  United  States.  It  was  a  matter  of  serious 
reflection  with  me  how  I  could  secure  to  the 
Government  certain  rents  or  fees  for  the  privi¬ 
lege  of  procuring  this  gold ;  but  upon  con¬ 
sidering  the  large  extent  of  country,  the  cha¬ 
racter  of  the  people  engaged,  and  the  small 
scattered  force  at  my  command,  I  resolved  not  to 
interfere,  but  to  permit  all  to  work  freely,  unless 
broils  and  crimes  should  call  for  interference,  I 
was  surprised  to  learn  that  crime  of  any  kind 
was  very  unfrequent,  and  that  no  thefts  or  rob¬ 
beries  had  been  committed  in  the  gold  district. 
All  live  in  tents,  in  bush  arbours,  or  in  the  open 
air  ;  and  men  have  frequently  about  their  per¬ 
sons  thousands  of  dollars’  worth  of  this  gold, 
and  it  was  to  mo  a  matter  of  surprise  that  so 
peaceful  and  quiet  a  state  of  things  should  con¬ 
tinue  to  exist.  Conflicting  clainis  to  particular 
spots  of  ground  may  cause  collisions,  but  they 
will  be  rare,  as  the  extent  of  the  country  is  so 
great,  and  the  gold  so  abundant,  that  for  the  pre¬ 
sent  there  is  room  and  enough  for  all.  Still  the 
Government  is  entitled  to  rents  for  this  land,  and 
immediate  steps  should  be  devised  to  collect 
them,  for  the  longer  it  is  delayed  the  more  diffi¬ 
cult  it  will  become.  One  plan  I  Avould  suggest 
is,  to  send  out  from  the  United  States  surveyors 
with  high  salaries,  bound  to  serve  specified 
periods ;  a  superintendent  to  be  appointed  at 
Sutter’s  Fort,  with  power  to  grant  licences  to 
work  a  spot  of  ground— say  1 00  yards  square — 
for  one  year,  at  a  rent  from  100  dollars  to  1,000 
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dollars,  at  his  discretion  ;  the  surveyors  to  mea¬ 
sure  the  ground,  and  place  the  renter  in  posses¬ 
sion.  A  better  plan,  however,  will  be  to  have 
the  district  surveyed,  and  sold  at  public  auction 
to  the  highest  bidder,  in  small  parcels— say  from 
twenty  to  forty  acres.  In  either  case  there  will 
be  many  intruders,  whom  for  years  it  will  be  al¬ 
most  impossible  to  exclude. 

“  The  discovery  of  these  vast  deposits  of  gold 
has  entirely  changed  the  character  of  Upper 
California.  Its  people,  before  engaged  in  culti¬ 
vating  their  small  patches  of  ground,  and  guard¬ 
ing  their  herds  of  cattle  and  horses,  have  all 
gone  to  the  mines,  or  are  on  their  way  there. 
Labourers  of  every  trade  have  left  their  Avork  • 
benches,  and  tradesmen  their  shops.  Sailors 
desert  their  ships  as  fast  as  they  arrive  on  the 
coast,  and  several  vessels  have  gone  to  sea  with 
hardly  enough  hands  to  spread  a  sail.  Two  or 
three  are  now  at  anchor  in  San  Francisco  with 
no  crew  on  board.  Many  desertions,  too,  have 
.  taken  place  from  the  garrisons  within  the  in¬ 
fluence  of  these  mines  ;  26  soldiers  have  deserted 
from  the  post  of  Sonora,  24  from  that  of  San 
Francisco,  and  24  from  Monterey.  For  a  few 
days  the  evil  appeared  so  threatening  that  great 
danger  existed  that  the  garrisons  Avould  leave  in 
a  body  ;  and  I  refer  you  to  my  order  of  the  26th 
of  July  to  show  the  steps  adopted  to  meet  this 
contingency.  I  shall  spare  no  exertions  to  ap¬ 
prehend  and  punish  deserters,  but  I  believe  no 
time  in  the  history  of  our  country  has  presented 
such  temptations  to  desert  as  now  exist  in  Cali¬ 
fornia.  The  danger  of  apprehension  is  small, 
and  the  prospect  of  high  wages  certain  ;  pay  and 
bounties  are  trifles,  as  labouring  men  at  the 
mines  can  now  earn  in  one  day  more  than  double 
a  soldier’s  pay  and  alloAvances  for  a  month  ;  and 
even  the  pay  of  a  lieutenant  or  a  captain  cannot 
hire  a  servant.  A  carpenter  or  mechanic  Avould 
not  listen  to  an  offer  of  less  than  15  or  20  dollars 
a  day.  Could  any  combination  of  affairs  try  a 
man’s  fidelity  more  than  this  ?  And  I  really 
think  some  extraordinary  mark  of  favour  should 
be  given  to  those  soldiers  who  remain  faithful  to 
their  flag  throughout  this  tempting  crisis.  No 
oflicer  can  now  live  in  California  on  his  pay, 
money  has  so  little  value  ;  the  prices  of  neces¬ 
sary  articles  of  clothing  and  subsistence  are  so 
exorbitant,  and  labour  so  high,  that  to  hire  a 
cook  or  servant  has  become  an  impossibility, 
save  to  those  who  are  earning  from  30  to  40 
dollars  a  day.  This  state  of  things  cannot  last 
for  ever.  Yet,  from  the  geographical  position 
of  California,  and  the  new  character  it  has  as¬ 
sumed  as  a  mining  country,  prices  of  labour  will 
always  be  high,  and  will  hold  out  temptations 
to  desert.  I  therefore  have  to  report,  if  the  Go¬ 
vernment  wish  to  prevent  desertions  here  on  the 
part  of  the  men,  and  to  secure  zeal  on  the  part 
of  officers,  their  pay  must  be  increased  very  ma¬ 
terially,  Soldiers,  both  of  the  volunteer  and  re¬ 
gular  service,  discharged  in  this  country,  should 
be  permitted  at  once  to  locate  their  land  war¬ 
rants  in  the  gold  district.  Many  private  letters 
have  gone  to  the  United  States  giving  accounts 
of  the  vast  quantity  of  gold  recently  discovered, 
and  it  may  be  a  matter  of  surprise  why  I  have 
made  no  report  on  this  subject  at  an  earlier  date. 
The  reason  is,  that  I  could  not  bring  myself  to 
believe  the  reports  that  I  heard  of  the  wealth  of 
the  gold  district  until  I  visited  it  myself.  I  have 
no  hesitation  now  in  saying  that  there  is  more 
gold  in  the  country  drained  by  the  Sacramento 
and  San  Joaquin  Rivers  than  will  pay  the  cost  of 
the  present  war  with  Mexico  a  hundred  times 
over.  No  capital  is  required  to  obtain  this  gold, 
as  the  labouring  man  wants  nothing  but  his  pick, 
and  shovel,  and  tin  pan,  with  which  to  dig  and 
wash  the  gravel;  and  many  frequently  pick  gold 
out  of  the  crevices  of  rocks  with  their  butcher- 
knives,  in  pieces  of  from  one  to  six  ounces. 

“  Mr.  Dye,  a  gentleman  residing  in  Monterey, 
and  worthy  of  every  credit,  has  just  returned 
from  Feather  River.  lie  tells  me  that  the  com¬ 
pany  to  which  he  belonged  worked  seven  weeks 
and  two  days,  with  an  average  of  fifty  Indians 
(washers),  and  that  their  gross  product  was 
2731b.  of  gold.  His  share  (one  seventh),  after 


paying  all  expenses,  is  about  37  lb.,  Avhich  he 
brought  with  him,  and  exhibited  in  Monterey. 
I  see  no  labouring  man  from  the  mines  who  dots 
not  show  his  21b.,  31b.,  or  41b.  of  gold.  A  sol¬ 
dier  of  the  Artillery  Company  returned  here  a 
few  days  ago  from  the  mines,  having  been  absent, 
on  furlough,  twenty  days.  He  made,  by  trading 
and  working  during  that  time,  1,500  dollars. 
During  those  twenty  days  he  was  travelling  ten 
or  eleven  days,  leaving  but  a  week,  in  which  he 
made  a  sum  of  money  greater  than  he  receives  in 
pay,  clothes,  and  rations,  during  a  whole  enlist¬ 
ment  of  five  years.  These  statements  appear  in¬ 
credible,  but  they  are  true  : — ‘  Gold  is  also 
believ'ed  to  exist  on  the  eastern  slope  of  the  Sierra 
Navada  ;  and,  when  at  the  mines,  I  was  informed 
by  an  intelligent  Mormon  that  it  had  been  found 
near  the  Great  Salt  Lake  by  some  of  his  frater¬ 
nity.  Nearly  all  the  Mormons  are  leaving  Cali¬ 
fornia  to  go  to  the  Salt  Lake  ;  and  this  they' 
surely'  would  not  do  unless  they  were  sure  of 
finding  gold  there  in  the  same  abundance  as  they 
now  do  on  the  Sacramento.’  ‘  The  gold  “placer,” 
near  the  mission  of  San  Fernando,  has  long  been 
known,  but  has  been  little  wrought  for  want  of 
water.  This  is  in  a  spur  that  juts  off  from  the 
Sierra  Navada  (see  Fremont’s  map),  the  same  in 
which  the  present  mines  occur,  i'here  is,  there¬ 
fore,  every  reason  to  believe  that  in  the  inter¬ 
vening  spaces  of  500  miles  (entirely  unexplored) 
there  must  be  many  hidden  and  rich  deposits.  The 
“placer”  gold  is  now  substituted  as  the  currency 
of  this  country  ;  in  trade  it  passes  freely  at  ten 
dollars  per  ounce  ;  as  an  article  of  commerce  its 
value  is  not  yet  fixed.  The  only  purchase  I  made 
was  of  the  specimen  No.  7,  which  I  got  of  Mr. 
Neligh  at  twelve  dollars  the  ounce.  That  is 
about  the  present  cash  value  in  the  country', 
although  it  has  been  sold  for  less.  The  great 
demand  for  goods  and  prOA'isions  made  by  this 
sudden  development  of  wealth  has  increased  the 
amount  of  commerce  at  San  Francisco  very 
much,  and  it  Avill  continue  to  increase.’  ” 

Further  accounts  confirm,  in  every  important 
particular,  the  testimony  hitherto  received.  A 
letter,  under  date  of  San  Francisco,  October  12, 
1848,  states  :  — 

“  I  have  little  to  add  to  my  last,  containing  a 
full  note  of  sales  to  date.  I  am  selling  off  slowly 
the  heavy'  yoart  of  my  cargo,  viz.,  browm  shirting, 
ticks,  kremlins,  stripes,  ducks,  Russia  sheeting, 
hardware,  &c.  All  these  articles  are  wanted. 
The  attention  of  tlie  whole  population  is  entirely 
devoted  to  the  gold  region.  They  are  going  to 
and  fro  continually,  taking  up  goods  and 
bringing  down  gold  dust  in  payment  for  their 
purchases.  Much  sickness  prevails,  and  many 
die,  as  much  from  Avant  of  medical  attendance 
and  good  nursing  as  from  disease  ;  but  the  truth 
is,  they  are  so  entirely  absorbed  by  the  mania 
for  gold  that  they  care  nothing  for  comfort,  and 
submit  to  every  privation.  You  may  belieA'e 
the  most  extravagant  reports  of  the  abundance 
of  gold  on  the  Sacramento — it  is  to  be  had  for 
digging.  Some  dig  in  water,  others  in  what  is 
called  ‘  dry'  diggings’ — but  all  are  successful, 
and  value  money  but  little.  Packages  of  goods 
are  exposed  for  days  for  want  of  room  and 
labourers  to  store  them,  but  this  is  attended  with 
but  little  if  any  risk,  owing  to  the  general  good 
conduct  of  the  people.  Since  I  have  been  here 
I  have  not  heard  of  a  single  breach  of  the  peace. 

I  hope  to  close  my  business  in  a  month,  and  by 
that  time  the  rainy  season  Avill  probably  drive 
sailors  down  to  the  port, — at  present  they  are 
not  to  be  had.  I  do  not  think  much  change  Avill 
take  place  in  prices  for  articles  particularly 
wanted,  unless  the  supply  should  be  very  heavy. 
The  emigration  will  be  large,  and  their  Avants 
must  be  supplied.  Pork  has  been  sold,  to  arrive 
from  Columbia  River,  at  60  dollars  per  barrel. 
After  I  despatch  the  ship  from  Valparaiso,  I 
shall  return  here  and  establish  myself  in  a  general 
commission  business,  in  connection  with  the  two 
young  gentlemen.” 

A  Mr.  Cutting,  himself  direct  from  California, 
where  he  has  bdbn  engaged  in  gold-hunting, 
states  that,  to  all  appearances,  too,  the  supply 
is  inexhaustible,  nor  has  the  extent  of  country 


stocked  with  gold  been  exaggerated.  The  largest 
piece  of  native  gold  Mr.  Cutting  has  known  to  be 
found  Aveighed  131b.  He  was  not  so  fortunate 
as  to  pick  it  up.  He  has  known  men  well  who 
have  picked  up  1,800  dollars,  1,500  dollars,  and 
1,200  dollars  in  a  single  day,  but  those  Avere 
extreme  cases  of  good  fortune.  The  editor  of 
the  Californian,  in  his  paper  of  the  7th  of  Octo¬ 
ber,  announces  that  in  the  neighbourhood  of 
Los  Angelos  recent  explorations  have  brought 
gold  to  light  in  quantities  as  abundant  as  on  the 
American  fork,  and  exclaims,  we  doubt  not  in 
all  sincerity,  “  Really,  we  dread  the  digging  of 
a  well  or  the  grading  of  a  street  in  our  neigh¬ 
bourhood.” 
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St.  Thomas’s  Hospital. — A  conversazione  was 
held  at  this  hospital  on  Wednesday  evening,  at 
which  Mr.  Grainger  delivered  an  address  on  the 
sanitary  question,  especially  in  relation  with 
epidemic  cholera.  Mr.  Grainger  stated  that  it 
had  been  satisfactorily  determined  by  the  re¬ 
searches  of  the  Metropolitan  Sanitary  Commission 
(in  whose  labours  he  has  taken  an  active  share) 
that  the  cholera  closely  follows  the  habitat  of 
fever,  and  that  the  districts  Avhich,  before  the 
arrival  of  the  cholera,  had  been  the  seats  of  fever 
were  those  in  which  the  cholera  seized  the 
greater  proportion  of  its  victims.  As  in  fever,  so 
also  in  cholera,  a  medical  man  could  at  once  put 
his  finger  upon  the  districts  Avhich  would  become 
the  seat  of  cholera,  by  selecting  those  districts  in 
which  pestilential  ditches,  bad  sewerage,  and 
ill-constructed  and  over-crowded  houses  most 
abounded.  There  could  be  no  doubt  whatever 
that  the  introduction  of  sanitary  measures  ef¬ 
fectually  checked  the  progress  of  typhus  and 
continued  fever ;  and  so  little  contagious  was 
fever  of  this  kind,  in  his  opinion,  and  that  of 
almost  all  the  intelligent  country  practitioners 
who  saw  and  treated  it  in  a  pure  atmosphere, 
that  it  Avas  to  be  expected  in  the  course  of  human 
progress  and  civilization  that  tj'phus  and  con¬ 
tinued  feA'er  Avould  ere  long  be  eradicated.  The 
cholera  appeared  to  be  capricious  in  its  pro¬ 
gress,  but  in  reality  obeyed  the  knoAvn  laws  of  an 
epidemic,  and  not  a  contagious  disease.  It  not 
only  followed  the  same  habitat  as  fever,  but  it 
attacked  the  same  classes  of  the  community,  and 
even  persons  of  the  same  age,  the  greater  pro¬ 
portion  of  cholera  patients  being,  as  in  fever 
cases,  between  twenty  and  forty  years  of  age. 
In  St.  Petersburg,  out  of  23,000  persons  attacked 
with  cholera,  17,000  w  ere  betAveen  eighteen  and 
forty.  The  district  in  the  city  of  Hamburg 
which  suffered  most  from  cholera  in  1832  was 
burned  down  at  the  great  fire  in  that  city.  Pre¬ 
vious  to  that  event  it  had  been  the  embouchure 
of  many  of  the  city  drains  and  ditches,  but  at 
the  rebuilding  of  the  city  subsequent  to  the  fire 
this  district  was  thoroughly  drained,  and  the 
sewers  had  since  been  most  plentifully  supplied 
with  Avater.  The  result  was,  that  although  this 
district  in  1832  had  furnished  the  chief  propor¬ 
tion  of  cases  within  the  city,  not  one  in  ten  of 
the  recent  cholera  cases  had  occurred  in  that 
quarter.  Here  it  was  clear  that  nine  tenths  of 
the  cholera  in  Hamburg  had  been  eradicated 
by  sanitary  improvements.  Having  at  some 
length,  and  by  a  great  A'ariety  of  instances, 
su;:ported  his  position  that  the  cholera  obeyed 
the  known  laAvs  of  epidemic  disease,  Mr. 
Grainger  adverted  to  the  ravages  of  the  cho¬ 
lera  in  Scotland,  and  showed  that  there  were 
special  reasons  Avhy  it  should  rage  Avith  greater 
severity  in  Coatbridge  and  Glasgow  than  in 
other  places,  in  consequence  of  the  pestilential 
ditches,  noisome  smells,  and  overcrowding  of 
the  houses  in  those  towns.  In  Glasgow  there 
had  been  returned  120  to  140  cases  per  day,  and 
probably  many  more  had  not  been  reported.  The 
hearse  was  moving  through  the  streets  of  Glas¬ 
gow  as  through  the  city  of  the  plague,  and  a 
great  number  of  the  higher  ranks  had  fallen 
victims  to  the  disease.  Mr.  Grainger  then  al¬ 
luded  to  the  diarrhoea,  tAvitchings  of  the  legs, 
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and  other  premonitory  symptoms  of  cholera, 
•which  he  said  usually  attacked  the  -whole  of  the 
population  where  the  cholera  was  rife,  and  which 
he  had  discovered  hadextensivelyprevailed  in  the 
district  of  Whitechapel  when  the  cholera  was  at 
its  height.  This  -was  the  curable  state  of  the 
disease.  After  some  observations  on  the  treat¬ 
ment  and  pathology  of  cholera,  Mr.  Grainger 
congratulated  his  audience  on  the  growing 
public  interest  taken  in  sanitary  improvement, 
as  evinced  by  the  fact  that  the  inhabitants 
of  ninety  towns  had  already  applied  for  the 
provisions  of  the  Public  Health  Bill  to  be 
extended  to  them,  and  concluded  his  very  able 
address  amid  loud  applause. 

Boval  Arsenal,  AVoolwich,  Jan.  3. — AVe  re¬ 
cently  recorded  some  experiments  going  on  at 
AVoolwich,  relative  to  the  firing  of  double-shot 
charges.  The  experiments  have  now  concluded. 
After  firing  ten  rounds,  with  charges  of  231b.  of 
powder  each  round,  and  two  hollow  56  pounder 
shot  each  time,  the  gun  appeared  perfectly  sound 
on  being  examined.  The  result  of  the  experiments 
being  so  successful,  the  authorities  decided  on 
having  the  gun  tried  with  solid  shot,  commencing 
■with  a  charge  of  201b.  of  powder  each  round. 
The  gun  stood  the  first  and  second  rounds  with 
201b.  of  powder  and  two  solid  shot  of  681b.  each 
remarkably  well,  but  on  the  third  round  being  fired 
with  a  similar  charge  it  burst,  the  fragments 
both  of  the  gun  and  the  timbers  being  dispersed 
in  all  directions.  Several  large  splinters  struck 
the  new  two-gun  battery  erecting  by  Mr.  Kerrige 
with  his  composition,  but  they  did  not  appear  to 
have  injured  it.  The  result  of  the  experiments 
with  the  8-inch  gun  are -of  a  most  satisfactory 
nature,  and  will  give  great  confidence  to  all  who 
use  these  gui»s  with  the  heavy  double  charges 
proposed  by^aptain  Chads. 

On  the  Inscription  of  Medicines  in  Large 
Doses. — The  Prussian  Government,  acting  upon 
the  proposition  of  the  Berlin  College  of  Medicine, 
has  just  instituted  a  measure  having  for  its  object 
the  prevention  of  danger  from  errors  which  may 
occur  in  medical  prescriptions,  in  consequence 
of  unusally  large  doses  of  medicines  being  ordered . 
The  Council  of  Health  has  determined  the  maxi¬ 
mum  dose  of  those  medicines  which  a  pharmacien 
may  send  out  to  the  order  or  prescription  of  a 
physician;  but,  when  a  physician  thinks  proper  to 
exceed  this  legalized  dose,  he  must  expressly  state 
his  intention  by  putting  after  the  large  dose  a  note 
of  exclamation,  thus !  The  pharmacien  who  de¬ 
livers  a  greater  dose  than  the  legalized  one  with¬ 
out  this  formality  is  subject  to  a  fine  of  80  to 
100  francs.  This  measure  seems,  remarks  a 
French  contemporary,  very  useful,  and  would 
frequently  remove  from  the  pharmacien  a  great 
source  of  perplexity ;  but  the  sign  adopted  by 
Prussia  does  not  appear  to  us  suflicienl.  AVe 
would  propose,  says  our  contemporary,  to  sub¬ 
stitute  the  word  sic  underlined,  and  placed  in  a 
parenthesis.  Thus : — 

Jjc  Extract  of  belladonna,  1  gramme  (sic). 

Powder  of  guimauve,  1  gramme. 

Simple  syrup,  q.s. 

Fiant  bol.  xx. 

To  Etch  on  Glass  the  ground  is  laid  on,  and 
the  design  scratched  out  in  the  usual  way. 
Liquid  hydrochloric  acid  is  now  applied,  or, 
which  is  still  better,  the  glass  is  exposed  to  the 
action  of  hydrofluoric  acid  gas.  The  former 
renders  the  surface  of  the  etching  transparent, 
the  latter  opaque.  A  very  simple  way  of  per¬ 
forming  this  operation  consists  in  wetting  the 
design  with  sulphuric  acid,  and  then  to  sprinkle 
on  some  finely-pulverized  fluor  spar  (fluoride  of 
calcium),  by  which  means  hydrofluoric  acid 
is  set  free  and  attacks  the  glass.  This  may 
be  very  easily  applied  to  the  graduation  of 
glass  vessels,  thermometer -tubes,  &c.  A  most 
rapid  and  useful  method  of  etching  on  iron 
or  steel  is  as  follow's  : — AVarm  the  metal  until 
it  is  capable  of  melting  a  piece  of  beeswax,  or 
etching  varnish,  which  must  then  be  carefully 
rubbed  over  it,  so  as  to  form  a  thin  and  even 
coating  ;  alloiv  the  whole  to  cool,  and  scratch  out 
the  design  in  the  common  way,  with  a  needle  or 


point ;  then  sprinkle  on  a  little  powdered  iodine, 
and  at  the  same  time  add  a  few  drops  of  water 
with  a  camel-hair  pencil,  and  work  them  into  a 
liquid  paste,  which  must  be  moved  about  over 
the  intended  engraving,  for  a  period  varying  from 
one  to  five  minutes,  according  to  the  depth  of 
lines  required  to  be  produced.  Afterwards  wash 
the  whole  in  clean  water.  Persons  acquainted 
with  the  properties  of  iodine  will  readily  perceive 
that  the  same  etching-paste,  by  being  kept  for  a 
few  days,  will  again  acquire  the  property  of  dis¬ 
solving  iron.  The  same  materials  may  be  thus 
successfully  employed  three  or  four  times.  Iodine 
(remarks  a  recent  author)  will,  doubtless  at  no 
very  distant  period,  supersede  the  use  of  acids 
for  the  above  purpose,  on  account  of  its  port¬ 
ability  and  convenience. 

Lithographic  Ink. — Take  mastic  in  tears 
8  ounces,  shell  lac  12  ounces,  Venice  turpentine 
1  ounce,  melt  together ;  add  wax  1  pound,  tallow 
6  ounces  ;  when  dissolved,  add  hard  soap  in 
shavings  6  ounces  ;  and,  after  combination  of  the 
preceding  has  been  effected,  add  4  ounces  of 
lampblack.  Melt  all  accurately. 

Soubeiean’s  Royal  Essence. — A  cordial :  a 
few  drops  being  taken  with  sugar  and  water. 
Take  of  ambergris  2  scruples,  musk  1  scruple, 
civet  and  carbonate  (subcarbonate)  of  potash  of 
each  10  grains,  oil  of  cinnamon  6  drops,  oil  of 
rhodium  and  otto  of  roses  of  each  4  drops, 
rectified  spirits  of  wine  4  fluid  ounces.  Macerate 
for  a  forti)/^,ht. 

CiiALKAND  Pencil  Drawings  may  be  fixed — 
(1.)  By  drawing  them  through  a  saucer  contain¬ 
ing  skim  milk.  (2.)  Bj'  holding  their  reverses 
against  the  steam  from  the  spout  of  a  kettle. 
(3.)  By  painting  their  reverses  with  a  solution  of 
mastic  (verj^  thin)  in  spirits  of  wine,  or  by  using 
pure  oil  of  turpentine  in  a  similar  manner. 


TO  CORRESPONDENTS. 


“  Mr.  Alfred  Gyde”  thus  nddresses  us  : — “As  I  see  by  your 
notice  to  subscribers  that  you  intend  to  charge  263.  per 
annum  for  the  future,  allow  me  to  inquire  ihe  amount  of 
nia'ter  we  may  expect  for  that  sum  ?  During  the  early 
existence  of  the  Times  we  had  twenty  pages  weekly  for 
21s.,  equal  to  the  Medical  Times.  It  was  subsequently 
reduced  to  fourteen  pages,  without  any  reduction  in 
pi  ice  ;  and,  if  tlie  paper  is  now  to  be  2!!S.,  your. subscribers 
will  feel  an  interest  in  kimwing  the  amount  of  talent  and 
matter  they  may  in  future  expect  for  that  sum.  Your 
reply,  addressed  A.  G.,  in  your  notices  to  correspondents, 
will  oblige  your  obedient  servant,  Alfred  Gyde.”  We 
puroose  very  soon  enlarging  the  Chemical  Times  to  the 
original  size  of  the  Pharmaceutical  Times,  and  will  spare 
neither  trouble  nor  expense  to  render  it  valuable  to  every 
class  of  our  readers. 

“  Mr.  Richard  Burnetson”  next  week. 

“A  Constant  Reader”  sends  us  the  following  note; — 
“Sir, — The  Corporation  of  Leeds,  of  which  1  am  a  mem¬ 
ber,  having  obtained  a  new  sewage  hilt  for  the  borough, 
are  anxious  to  carry  it  out  to  the  greatest  advantage  to 
the  town  ;  and  the  reason  1  now  trouble  you  is  simply  to 
ask  your  direction  to  the  best  source  of  Information  for 
the  disposition  of  the  sewage  manure.  I  have  seen  quoted 
on  the  subject  some  report  of  Mr.  Aikin,  I  think,  which 
contains  a  good  deal  of  information  to  the  point,  but 
where  to  meet  with  it  I  cannot  tell.  You  have,  I  under¬ 
stand,  two  Sewage  Manure  Companies  in  your  city.  Can 
you  inform  me  wliere  I  can  meet  with  any  report  as  to 
tile  system  adopted  by  them,  or  any  financial  statement 
as  to  their  prosperity  as  a  company  I  We  want  to  know 
the  best  way  of  preparing  the  manure,  and  whether  it 
can  be  done  with  profit  or  not.  Your  reply  to  the  above 
will  greatly  oblige  one  of  your  first  subscribers  and  A 
Consiant  Reader.”  Some  of  our  c  'rrespoudents  will 
.  doubtless  answer  the  queries. 

“Petrarch”  wishes  to  be  informed  how  it  is  that  coal-gas 
manufacturers  can  effect  a  fraud  on  the  community  by 
merely  applying  an  e.xcess  of  heat  ?  We  have  already 
explained  this  matter  cliemically ;  we  will  now  endeavour 
to  do  so  popularly.  If  our  correspondent  had  to  buy  hay 
for  his  horses  by  measure,  would  he  not  preferfthe  prices 
being  equal)  to  purchase  such  as  had  been  compressed 
into  the  smallest  space?  Suppose  chemical  affinity  to 
stand  in  place  of  mechanical  compression,  and  we  have 
an  analogy  in  coal-gas,  which  may  be  heavy,  or  it  may  be 
light ;  excessive  heat,  by  causing  the  former  to  expand, 
changes  it  into  the  latter,  and  this  expansion  is  perma 
nent.  Now,  inasmuch  as  a  cubic  foot  of  light  gas  will 
affect  a  meter  equally  with  an  equal  measure  of  that 
wliich  is  heavy,  the  nature  {of  the  fraud  will  be  evident. 
The  same  correspondent  directs  our  attention  to  the 
injury  he  fancies  may  arise  from  the  presence  of  shot  in 
game,  &c.,  on  account  of  the  arsenic  which  shot  always 
contains.  His  fears  on  this  subjeet«are  imaginary.  His 
other  suggestions  shall  be  attended  to  in  time.  Unfor¬ 
tunately  we  have  not  space  enough  to  attend  to  the 
various  requests  of  our  correspondents. 


“  A  Constant  Reader  ”  is  informed  that  the  lectures  in 
question  being  intended  chiefly  for  juveniles,  and  embo¬ 
dying  the  mere  outlines  of  a  generally  well-knovvn  branch 
of  chemistry,  their  appearance  in  the  Chemical  Times 
would  displace  more  valuable  matter. 

“J.  S.”  thus  addresses  us; — “In  the  answers  to  corre¬ 
spondents  in  No.  108  of  the  Pharmaceutical  Times  are 
the  following  lines ; — ‘  Dumas’  lectures  will  be  resumed 
early  in  October,  and  continued  without  further  interrup¬ 
tion.’  I  presume  you  meant  early  in  October,  1849,  as  I 
have  looked  anxiously  for  them  since  the  beginning  of 
October,  1818,  without  being  able  to  find  tliem.  I  should 
not  have  troubled  you  with  this  epistle,  but,  the  above 
being  the  second  promise  of  their  early  resumption 
since  they  were  discorvtinued  without  being  fulfilled,  I 
have  almost  begun  to  despair  of  seeing  them  finished.  If 
being  a  purchaser  from  the  commencement  of  your 
excellent  publication  g.ave  one  a  right  to  advise,  my 
advice  to  you  would  be  never  to  begin  a  series  of  papers 
on  any  subject  unless  you  could  publish  them  con¬ 
tinuously  to  the  end,  as  it  is  not  only  annoying  to  the 
reader,  but  detracts  much  from  the  value  of  a  work 
when  they  are  discontinued,  if  only  for  a  limited  time. 
Please  to  say  how  soon  you  will  be  enabled  to  resume  the 
lectures.”  How  often  will  it  be  requisite  for  us  to  dis¬ 
claim  any  connection  with  the  Pharmaceutical  Times,  ox 
any  responsibility  for  its  promises  or  acts  1  Our  promises 
shall  be  kept.  The  suggestion  about  the  reappearance 
of  the  course  by  Duma*  shall  receive  consideration. 
We  thank  our  correspondent  for  his  advice,  which  is  in¬ 
trinsically  good,  and  well  meant. 

The  following  errata  have  been  discovered  in  Mr.  Thorn¬ 
ton  J.  Herapath’s  paper  on  the  superphosphate  of 
lime  ; — 

In  note  to  first  column  of  page  87,  for  “  139.77”  read 
“  169.77.” 

In  second  column  of  same  page,  29  lines  from  top,  for 
“  greater  and”  read  “  greatest.” 

In  second  table  in  same  page,  for  “  12  1-5”  read 

“  12X.” 

$ 

In  note  appended  to  same  column,  for  "  Mr.  Han- 
nane’s”  read  “  Mr.  Hannam’s.” 

In  last  column  of  same  page,  26  lines  from  bottom,  for 
“  phosphalic”  read  “  phosphatic.” 

Also  7  lines  from  bottom,  for  “  alkaline  salt”  read 
“  alkaline  salts.” 

“  A  Lady.” — Essence  of  jasmine  is  made  as  follows  ; — 
Stratify  the  fresh  fiowers  with  cotton  wool  dipp>  d  in 
oil  of  benzoin  or  nut  oil,  and  kept  in  a  close  vessel  in 
a  warm  place.  This  process  is  repeated  with  fresh 
fiowers,  but  the  same  cotton,  until  the  latter  is  strongly 
impregnated  with  the  perfume.  The  perfumed  cotton  is 
then  distilled  from  a  vvater-bath  with  alcohol.  It  may 
be  imitated  by  mixing  I  ounce  of  essence  of  violets  with 
1  drachm  of  essence  of  bergamot. 

“A  Lincolnshire  Appreritire.”  —  Genuine  cuphotbium 
ought  never  to  possess  a  less  specific  gravity  than  1.129. 

‘‘  Mr.  J,  Stephens.” — The  following  is  the  formula  for 
liquid  soap  -.—Take  1  pound  of  the  best  Castile  soap, 
scrape  it  very  fine,  and  put  it  into  a  gallon  of  spirits 
of  wine,  with  half  an  ounce  of  oil  of  rosemary  or  la¬ 
vender.  Allow  the  bottle  to  stand  in  the  sun’s  rays 
for  ten  or  twelve  days,  taking  it  in  at  night,  and 
shaking  it  till  the  toap  be  dissolved.  Filter  through 
cotton.  If  properly  made  it  will  be  transparent. 

“Mr.  S.  Law.” — There  are  various  preparations  called 
milk  of  roses.  The  French  compound  of  this  name  is 
made  by  adding  4  ounces  of  the  liquor  plumbi  diacetatis 
to  half  a  pint  of  rose-water.  But  the  following  is,  per¬ 
haps,  better; — Take  1  ounce  each  of  oil  of  almonds 
and  of  Castile  soap,  2  drachms  each  of  oil  of  lavender, 
white  wax,  and  spermaceti,  1  pint  of  spirits  of  wine, 
and  2}  quarts  of  rose-water,  and  12  ounces  of  Jordan 
almonds;  put  all  these  into  a  jar,  with  1  ounce  of  mono- 
carbonate  of  potash  dissolved  in  2  drachms  of  warm 
water;  shake  the  whole  well,  and  bottle  for  use. 

“A  Pharmaceutical  Assistant.” — “The  Treatise  of  Practi¬ 
cal  Pharmacy”  by  Mohr  and  Redwood  is  the  only  book 
of  its  kind  in  English,  and  one  which  you  should  not  be 
without. 

“A  Perfumer.” — The  so-called  Dupuytren’s  pomatum  is 
a  mixture  of  almond  oil,  lard,  and  prepared  suet. 

“  Mr.  Nicholas  Kennedy.” — Elemi  is  often  adulterated  with 
inferior  gum  resins,  but  may  be  known  to  be  genuine 
from  its  peculiar  odour,  and  a  yellow  or  greenish  semi¬ 
transparent  appearance. 

“  A  Y’aletudinarian.” — The  aromatic  plaster  of  the  Dublin 
Pharmacopoeia  is  thus  composed  ; — Take  3  ounces  of 
frankincense,  ^  ounce  of  yellow  wax,  6  drachms  of  pow¬ 
dered  cinnamon,  2  drachms  each  of  essential  oil  of  pimento 
and  of  lemons.  Melt  the  frankincense  and  wax  together, 
and  strain;  and  while  it  cools  add  the  cinnamon,  pre¬ 
viously  triturated  with  the  oils,  to  form  a  plaster. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  3‘20,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 


London  ;  Printed  by  Robert  Palmer,  of  No.  13,  Provi- 
dcnce-place.  Upper  Kenningtun-lane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  pari-h  of  St.  Dunsian- 
in-the-AVest,  in  the  City  of  London  ;  and  published  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  320,  Strand,  in  the  City  of  Westminster.— January 
6, 1819. 


THE  CHEMICAL  TIMES. 


127 


ORIGINAL  SERIES. 


lectures  on  organic  chemistry. 

By  Dr.  SHERIDAN  MUSPRATT,* 
Professor  to  the  Liverpool  College  of  Chemistry, 
Author  of  numerous  Chemical  Memoirs,  S^c, 


Lectuke  V. 

The  constitution  of  nitrobenzoic  acid,  accord¬ 
ing  to  the  theory  of  substitution  set  forth  in  my 
last  lecture,  is 


C 


14N64} 
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and,  therefore,  it  may  be  considered  as  perfectly 
analogous  to  chlorobenzoic  acid,  the  simple 
radical  chlorine  substituting  the  compound 
radical,  peroxide  of  nitrogen.  In  a  similar  way 
we  have  chloro,  bromo,  and  nitro  salicylic  acids. 
Salicylic  acid .  C14  Hj  O5 

Chlorosalicylic  acid  |  qM  O5 


Bromosalicylic  acid  Cj4  |  |  O3 


Nitrosalicylic  acid  .  .Cj 


/  H4  (  0, 
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\  NO4 

We  now  come  to  the  most  interesting  product 
of  the  series,  one  which  has  furnished  a  field  for 
hundreds  of  chemists  to  work  upon.  I  mean 
benzol,  discovered  first  by  Faraday  among  the 
products  of  the  destructive  distillation  of  organic 
substances.  Benzol,  like  elayle,  is  a  product 
from  the  dry  distillation  of  many  rich  carbo- 
hydrogens.  It  was  found  by  Faraday  in  oil  gas. 
According  to  Ohme  the  vapour  of  oil  of  bergamot, 
when  passed  over  incandescent  lime,  yields 
benzol  in  small  quantity.  All  substances  afford¬ 
ing  benzoic  acid  furnish  benzol  distilled  with  an 
excess  of  lime.  The  best  method  for  obtaining 
benzol  is  to  distil,  in  a  copper  retort,  one  part  of 
benzoic  acid  with  three  parts  of  slacked  lime, 

DECOMPOSITION. 

One  equivalent  of 
benzoic  acid.  ..  .  Ci4Hg04 
Minus  two  equiva-  ^  ^  q  ( combines  with 
lents  carbonic  acid  i  ^  ^  (  the  lime 


Yields , .  C12  Hg  Benzol. 

In  some  recent  experiments  I  distilled  two 
pounds  of  benzoic  acid  with  six  pounds  of  hydrate 
of  lime,  and  obtained  a  nearly  colourless  fluid, 
which,  on  being  redistilled,  yielded  fifteen  ounces 
of  benzol.  When  purified  by  repeated  distilla¬ 
tions  with  potassa,  the  benzol  is  procured  as  a 
limpid  iridescent  fluid,  possessing  a  most  agree¬ 
able  ethereal  odour,  insoluble  in  water,  but 
copiously  dissolved  by  alcohol  and  ether.  In 
ice  it  solidifies  into  a  crystalline  dentritical  mass. 
It  has  neither  acid  nor  basic  properties.  Boiling 
point,  86°.  Sulphuric  acid,  with  a  sp.  gr.  of 
1.95,  has  no  action  whatever  upon  benzol;  but,  if 
the  same  mixed  with  fuming  acid  is  brought  in 
contact  with  benzol,  two  compounds  are  formed, 
sulphobenzide  and  hyposulphobenzidic  acid,  the 
latter,  with  copper  and  baryta,  giving  beautiful 
and  well-defined  crystalline  salts.  The  formulae 
are  as  follows : — 

Sulphobenzide .  Cj2  Hg  SO^ 

Hyposulphobenzidic  acid  Cj2  Hg  S2  O5 
The  second  may  be  regarded  as  a  compound  of 
the  former  and  sulphuric  acid  : — 

C42  Hg  SO2+SO3 

Strong  hydrochloric  acid  does  not  decompose 
benzol.  Nitrobenzol  is  formed  when  benzol  is 
added  drop  by  drop  to  fuming  nitric  acid.  A 
better  method,  however,  is  to  distil  repeatedly 
nitric  acid  and  benzol.  The  action  is  extremely 
brisk.  On  diluting  with  water  an  oily  fluid 
of  a  golden-yellow  colour  separates.  This  body 
possesses  a  sweet  taste  and  an  odour  analogous 
to  cinnamon.  Nitrobenzol  is  decomposed  by 
distillation,  is  nearly  insoluble  in  water,  but 
dissolves  speedily  in  alcohol  and  ether.  An 
atnmoniacal  alcoholic  solution,  if  treated  for  a 
long  time  with  hydrosulphuric  acid  gas,  gives 
that  most  interesting  body,  aniline,  which  has 


•  Dr.  Scoffem’s  Paper  on  Sugar  next  week. 


made  the  name  of  Hofmann  so  conspicuous  in 
the  scientific  world.  The  annexed  equation 
represents  the  above-mentioned  decomposition  : — 
Cl,  Hg  NO4  +  6HS  = 

C12  Hi  N  +  4HO  +  6S 

A  characteristic  method  for  the  detection  of 
benzol  in  organic  distillates  is  its  conversion  into 
aniline.  Heat  the  menstruum  with  strong 
nitric  acid,  then  add  zinc  and  sulphuric  acid  to 
generate  nascent  hydrogen,  which  will  convert 
the  nitrobenzol  into  aniline  : — 

Ci2HgN04  +  6H,  = 

C12  Hi  N  +  4HO 

Shake  up  with  ether  to  extract  any  aniline 
formed,  dispel  the  ether,  and  add  to  the  oily 
residue  hypochlorate  of  lime.  If  the  smallest 
trace  of  aniline  be  present  a  magnificent  purple 
colour  immediately  appears.  Many  opportunities 
occur  to  me  of  using  the  above-mentioned  test, 
and  in  all  investigations  in  the  benzol  type  of 
compounds  it  is  most  infallible.  Aniline  is  ob¬ 
tained  in  large  quantities  by  acting  upon  indigo 
with  potassa. 

The  action  of  potassa  on  indigo  is  a  true  pro¬ 
cess  of  oxidation.  According  to  the  duration  of 
the  action  and  the  state  of  concentration  of  the 
alkali,  various  products  are  formed,  a  greater  or 
less  number  of  equivalents  of  carbon  being 
oxidized  at  the  expense  of  the  water,  the  hydro¬ 
gen  of  which  partly  escapes  and  partly  enters 
into  new  combinations.  Anthranilic  acid  is  first 
formed : — 

Ci4  Hg  NO2  +  2KO  +  6HO  = 

Indigo. 

Ci4  Hi  NO4  +  2(KO,  CO2)  +  4H 
Anthranilic 
acid. 

and  by  prolonging  the  action  it  is  resolved  into 
carbonic  acid  and  aniline — 

Ci4_Hi_NO^  +  2KO  = 

Anthranilic 

acid. 

2(IvO,  CO2)  +  C12  H7  N 
Aniline. 

Aniline  can  be  procured  from  a  great  many 
substances ;  and  in  course  of  time  it  will  be 
found  in  the  products  of  distillation  of  a  still 
greater  number  of  bodies.  Dr.  Blyth  obtained 
aniline  several  times  in  his  investigations  on 
styrol  from  storax  gum.  It  is  also  produced  in 
the  toluol  type  of  substances.  Toluol  obtained 
from  the  balsam  of  Tolu,*  when  acted  upon  by 
strong  nitric  acid,  gives  nitrotoluide  : — 

Ci4  Hg  +  NOg  =  Ci4  Hi  NQ4  +  HO 
Toluol.  Nitrotoluide. 

Nitrotoluide,  when  passed  over  lime  heated  to 
incipient  redness,  yields  aniline  : — 

Ci4  Hi  NQ4-e2CaQ  =  Ci2Hi  N  +  2(CaQ,  CO2). 
Nitrotoluide.  Aniline. 

Again,  when  the  oil  of  Gaultheria  procumbens 
is  saturated  with  ammoniacal  gas,  salicylamide 
is  produced,  which  with  lime  affords  aniline  : — 
Ci4  Hi  O4  N,  or  C14HS  NH,+  2CaO  = 
Salicylamide.  Salicylamide. 

C12  Hi  N,  or  C12  Hg  NHjH-  2(CaO,  CO,) 
Aniline  or  Phenamide. 

Aniline  is  generated  when  nitrobonzide  is  dis¬ 
tilled  with  an  alcoholic  solution  of  potassa,  col¬ 
laterally  with  Mitcherlich’s  azobcnzol : — 

2(Ci2  Hg  NO4)  +  C4  Hg  O,  HO 
Nitrobenzol.  Alcohol. 

Equal 

Cl,  Hi  N  +  C12  Hg  N  +  2HO  C2  O3  +  2  Aq 
Aniline.  Azobenzol.  Oxalate  of 

water. 

The  preceding  examples  are  given  to  show 
the  variety  of  the  sources  of  this  most  interest¬ 
ing  of  all  the  organic  bases. 

Pure  aniline,  best  obtained  by  decomposing 
the  oxalate,  possesses  an  oily  consistence,  an 
agreeable  odour,  and  an  aromatic  and  some¬ 
what  styptic  taste.  It  is  not  solidified  at  a  tem¬ 
perature  of  16°,  nor  does  it  lose  anything  of  its 
mobility.  Highly  volatile,  as  the  stain  it  im¬ 
parts  to  paper  vanishes  almost  instantaneously. 

*  Drs.  Muspratt  and  Hofmann. — “Phil.  Mag.,”  vol. 
27,  No.  179,  p.  183. 


Its  boiling  point  is  182°,  and  its  sp.  gr.  1.020. 
It  is  copiously  dissolved  by  ether,  alcohol, 
pyroxilic  spirit,  acetone,  aldehyde,  bisulphide  of 
carbon,  and  the  fatty  and  essential  oils.  Aniline 
is  not  a  conductor  of  electricity.  Its  physio¬ 
logical  properties  are  worthy  of  note,  and  they 
will  no  doubt  interest  the  medical  portion  of 
your  readers. 

Leeches  are  immediately  killed  when  im¬ 
mersed  in  an  aqueous  solution  of  aniline ;  and 
when  a  rabbit  is  injected  with  half  a  gramme  of 
the  oil  violent  spasms  are  the  consequence.  The 
pupil  of  the  eye  becomes  dilated,  succeeded  by 
the  most  violent  spasmodic  aflections,  similar  to 
those  produced  in  narcotized  frogs. 

The  principal  reactions  of  aniline  are  very 
characteristic.  I  have  mentioned  to  you  that 
its  presence  may  be  infallibly  detected  by  a 
solution  of  hypochlorate  of  lime.  If  a  drop  of 
this  liquid  be  added  to  a  solution  containing  a 
mere  trace  of  aniline,  a  beautiful  violet  colour 
appears.  This  is  sometimes  the  case  when  the 
anhydrous  base  is  mixed  with  fuming  nitric 
acid  ;  but  if  the  mixture  be  greatly  warmed  the 
blue  colour  becomes  yellow,  accompanied  by  an 
extraordinary  evolution  of  heat,  amounting  often 
to  an  explosion.  The  liquid,  eameleon-like, 
passes  through  every  shade  of  colour  to  the 
most  intense  scarlet.  As  it  refrigerates,  reddish 
tabular  crystals  of  carbazotic  acid  appear  : — ^ 

1  equiv.  of  aniline .  Cjj  H^  N, 

6  equivs.  of  nitric  acid .  *  Ng  O30  ’ 

•  . . ^12  ^7  O30 

Ihe  above  elements  split  into  one  equivalent 
of  carbazotic  acid,  four  equivalents  of  nitrous 
acid,  and  four  of  water  : — 

1  equiv.  of  carbazotic  acid . €42  H3  N3  O44 

4  equivs.  of  nitrous  acid .  N4  Oj, 

4  equivs.  of  water  .  H4  O4" 


Ci3  Hy  N^  O30 

[To  be  continued.] 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XL. 

(lecture  LXVIII.) 

AQUEOUS  EXTRACTS. 

The  extracts  of  succulent  plants  are  gene¬ 
rally  prepared  with  the  expressed  juices  of  the 
fresh  plants,  in  preference  to  the  treatment  of 
the  dried  plants  with  water,  because  the  extrac¬ 
tion  of  the  juices  by  mechanical  means  produces 
no  change  in  their  composition,  and  the  extracts 
subsequently  obtained  by  the  inspissation  of  the 
juices  are  in  composition  and  properties  perfectly 
analogous  to  the  latter. 

Wliether  the  same  can  be  said  of  the  extracts 
prepared  with  the  solutions  obtained  by  the 
action  of  water  upon  dried  plants  is  a  question 
which  requires  still  considerable  study  before  we 
can  venture  to  pronounce  a  decided  opinion  upon 
it.  This  much  is  certain,  however,  that  the 
desiccation  of  plants  tends, 

1.  To  dissipate  part  of  the  volatile  principles  ; 
this,  however,  is  of  no  consequence  in  the  prepara¬ 
tion  of  extracts,  since  the  same  effect  is  inevitably 
produced  during  the  evaporation  of  the  extrac¬ 
tive  liquors,  no  matter  by  which  process  they 
may  have  been  obtained. 

2.  To  coagulate  part  of  the  albumen.  The 
liquor  obtained  by  the  action  of  cold  water  upon 
a  dried  plant  never  yields  so  copious  a  coagulum 
as  that  produced  in  the  expressed  juice,  even 
after  filtration  of  the  latter. 

3.  To  diminish  the  proportion  of  mucilage. 
This  seems  to  me  as  yet  rather  doubtful,  although 
it  is  generallj’’  supposed  (and  admitted  by  most 
pharmaciens)  that  dried  mucilaginous  plants 
yield  with  water  a  less  mucous  extract  than  may 
be  obtained  from  the  fresh  plants.  This  is  the 


128  THE  CHEMICAL  TIMES. 


case,  for  instance,  with  Borrago  and  Viola 
arvensis. 

4.  To  make  the  tannin  and  the  extractive 
matter  undergo  the  same  kind  of  alteration  which 
these  princij^les  suffer  from  contact  with  the  air 
during  the  process  of  evaporation :  the  liquors 
obtained  by  the  action  of  water  upon  the  dried 
plants  are,  indeed,  always  of  a  darker  colour 
than  the  expressed  juices  of  the  fresh  plants. 
This  species  of  alteration  is  particularly  remark¬ 
able  in  Rhus  radicans ;  the  expressed  juice  of 
this  plant  turns  black  upon  exposure  to  the  air, 
whereas  the  liquor  obtained  by  the  action  of 
water  upon  its  dried  leaves  undergoes  no  such 
change. 

However,  as  I  have  already  intimated,  our 
knowledge  of  the  changes  which  the  divers  parts 
of  plants  are  liable  to  suffer  during  desiccation  is 
very  imperfect  indeed ;  and,  for  the  time  being, 
we  cannot  venture  to  say,  with  any  degree  of 
certainty  or  precision,  whether  or  not  extracts 
prepared  with  the  liquors  obtained  by  the  action 
of  water  upon  dried  plants  are  greatly  inferior  in 
efficacy  to  those  prepared  by  simple  inspissation 
of  the  juices  expressed  from  the  fresh  plants. 

This  much  is  certain,  that  in  many  instances 
the  apothecary  has  no  choice  of  process  left  to 
him,  as  the  plants  occur  in  commerce  in  the 
dried  state  alone ;  and  it  is  equally  certain  that, 
as  regards  a  great  many  non-succulent  plants, 
the  process  of  extracting  the  juice  by  the  action 
of  the  press  affords  very  little  advantage. 

Aqueous  extracts  are  prepared  with  cold  water, 
or  by  infusion  or  decoction.  No  matter  to  which 
of  these  methods  the  operator  may  choose  to  have 
recourse,  he  should  always  endeavour  to  obtain 
a  most  highly  concentrated  solution,  in  order  to 
diminish  as  much  as  possible  the  liability  of  the 
latter  to  alteration  during  the  subsequent  process 
of  evaporation. 

When  operating  with  cold  water  lixiviation  is 
usually  resorted  to ;  there  are,  however,  some 
substances  which,  from  their  mucous  nature,  or 
for  some  reasons  connected  with  their  texture, 
are  treated  more  advantageously  by  maceration. 
To  this  class  belong,  for  instance,  squills,  rhu¬ 
barb,  juniper  berries,  opium,  aloes,  cassia. 

Matters  containing  principles  readily  soluble  in 
water  are  usually  treated  with  cold  water,  or, 
better  still,  with  water  of  68“  Fahrenheit.  The 
same  process  is  resorted  to  in  cases  where  it  is 
wished  to  separate  or  to  keep  out  of  the  extract 
some  principle  or  matter  wdiich  would  dissolve 
in  water  of  a  higher  temperature. 

The  solution  obtained  is  heated  and  subse¬ 
quently  strained,  in  order  to  remove  the  albu¬ 
minous  coagalum  which  has  formed.  The 
strained  liquid  is  then  finally  evaporated  to  the 
consistence  of  an  extract.  In  this  way  (with 
water  of  68“  Fahrenheit)  are  prepared  the  ex¬ 
tracts  of— 

Leaves  of  Wormwood, 

“  Aconite, 

“  Anemone, 

“  Mugwort, 

“  Borage, 

“  Bugloss, 

“  Germander  (Chamaedrys), 

“  Centaureabenedicta, 

“  Hemlock, 

“  Belladonna, 

“  Digitalis, 

“  Hyoscyamus, 

“  Viola  arvensis, 

“  Stramonium, 

Flowers  of  Lesser  centaury, 

“  Chamomile, 

Roots  of  Quassia, 

“  Soapwort, 

“  Gentian, 

Stalks  of  Dulcamara, 

Bark  of  the  Willow, 

“  Oak, 

“  Root  of  the  pomegranate- 

tree. 

Cassia. 

Borage,  bugloss,  and  viola  arvensis,  which 
figure  in  this  list,  yield,  after  desiccation,  a 
solution  much  less  viscous  than  the  juice  of  the 


fresh  plants.  As  regards  the  acrid  plants  (bella¬ 
donna,  hemlock,  digitalis,  &c.  &c.),  these  yield, 
when  treated  in  this  way,  extracts  free  from 
albumen  and  chlorophyle  ;  but  it  is  a  difficult 
question  to  decide  whether  the  aqueous  extracts 
differ  in  medicinal  properties  and  efficacy  from 
those  prepared  with  the  depurated  juices  of  these 
plants.  Indiscriminate  and  unauthorized  substi¬ 
tution  of  the  former  for  the  latter  would  there¬ 
fore  be  a  very  improper  proceeding  on  the  part 
of  an  apothecary. 

The  following  substances  are  treated  with  cold 
water  for  the  purpose  of  excluding  from  the  ex¬ 
tract  certain  principles  of  which  the  presence 
may  not  be  desirable,  and  which  would  dissolve 
in  water  of  a  higher  temperature  :  — 

The  roots  of  Snakeweed, 

“  Dog’s  grass, 

“  Parsley, 

“  Liquorice, 

“  Ratanhia, 

“  Pareira  brava, 

“  Bard  ana, 

“  Rhubarb, 

“  Rumex  patientia, 

“  Elicampane, 

“  The  grey  cinchonia. 

The  leaves  of  Senna, 

Juniper  berries, 

Agaricus  albus. 

Opium, 

Liquorice  juice. 

Aloes. 

EXTRACTS  PREPARED  WITH 
ALCOHOL. 

Alcoholic  extracts  are  prepared  in  the  follow¬ 
ing  way 

Reduce  the  substance  which  is  to  furnish  the 
extract  to  powder,  and  treat  the  latter  with  al¬ 
cohol,  either  by  the  method  of  displacement,  or 
by  simple  maceration  or  digestion,  according  to 
the  nature  and  conditions  of  its  texture.  The 
process  of  digestion  is  preferred,  for  instance, 
for  squills,  saffron  (both  viscous  substances),  nux 
vomica,  seeds  of  hyoscyamus,  belladonna,  and 
stramonium.  The  process  of  lixiviation  is  con¬ 
ducted  as  follows  : — Reduce  the  substance  to 
powder,  moisten  the  latter  with  one  half  its  own 
weight  of  alcohol,  put  the  mass  into  the  lixivia¬ 
tion  cylinder,  and  keep  the  latter  closed  till  the 
following  morning  ;  commence  now  to  lixiviate 
by  adding  two,  three,  or,  to  the  utmost,  four 
times  the  weight  of  the  substance  of  alcohol. 
When  the  alcohol  has  fully  and  thoroughly  pe¬ 
netrated  the  powder  displace  it  by  means  of 
water,  taking  care  to  draw  off  somewhat  less 
liquid  than  the  total  quantity  of  alcohol  used  ;  if 
this  precaution  be  neglected,  the  last  products 
will  be  mixed  with  water.  The  proper  moment 
to  stop  the  operation  is  indicated  usually  by  an 
appearance  of  turbidity  in  the  alcoholic  product 
which  up  to  that  time  had  remained  clear.  Dis¬ 
til  the  product  now  in  the  water-bath  to  drive  off 
the  whole  of  the  alcohol,  and  complete  the  eva¬ 
poration  finally  in  the  usual  way. 

The  use  of  alcohol  affords  always  this  advan¬ 
tage,  that  the  process  of  evaporation  is  for  the 
most  part  achieved  in  a  close  vessel,  and  at  a 
temperature  below  the  boiling  point  of  water, 
and  that  there  remains  only  a  small  quantity  of 
liquid  for  evaporation  in  the  open  air. 

The  treatment  with  alcohol  is  resorted  to, 

1.  For  certain  matters  of  which  the  active  parts 
are  insoluble  in  water. 

2.  To  effect  the  solution  both  of  principles  so¬ 
luble  in  water,  and  of  principles  soluble  in 
alcohol. 

3.  To  prevent  the  introduction  of  certain  mat¬ 
ters  soluble  in  water,  but  insoluble  in  alcohol,  and 
which  it  is  wished  to  keep  out  of  the  extract. 

F  or  substances  containing  both  principles  soluble 
in  water,  and  principles  soluble  in  alcohol,  and 
which  are  equally  intended  to  form  part  of  the 
extract,  weak  alcohol  (56  C.,  21“  Cartier)  is  used. 
Alcohol  of  this  strength  is  particularly  adapted 
for  substances  containing  at  the  same  time  ex¬ 
tractive  matters,  resinous  principles,  and  essential 
oil.  Such  are,  for  instance,  valerian,  jalap,  guai- 


acum,  bark,  snakeroot,  rhubarb,  rumex  patientia, 
black  hellebore.  I  must  here  observe,  however, 
that  these  alcoholic  extracts  are  usually  more 
active  than  the  aqueous  extracts  of  the  same 
substances,  and  that  accordingly,  although  the 
method  of  preparing  these  extracts  with  alcohol 
is  unquestionably  preferable  to  that  of  preparing 
them  with  water,  yet  the  former  should  never  be 
substituted  for  the  latter  by  the  apothecary,  un¬ 
less  upon  the  express  direction  of  the  prescribing 
physician. 

'The  Pharmaceutical  Codex  of  France  directs 
the  extracts  of  the  following  substances  to  be 
prepared  with  alcohol  : — 

Arnica  montana. 

Hops, 

Bark  of  the  box-tree, 

Cinchonia  bark, 

Guaiacum-wood, 

Myrrh, 

Roots  of  Black  hellebore, 

“  Jalap, 

“  Sarsaparilla, 

“  Valerian, 

Snakeroot. 

The  process  of  purification  toj  which  many  of 
the  gum  resins  are  occasionally  subjected  is 
closely  allied  to  this  method  of  preparing  alco¬ 
holic  extracts.  The  impure  gum  resins  are 

pounded,  and  are  subsequently  acted  upon  with 
alcohol  of  56  C.  in  the  water-bath.  The  solution 
obtained  is  strained  hot  through  a  linen  cloth  ;  a 
fresh  quantity  of  alcohol  is  then  made  to  act  in 
the  same  way  upon  the  non-dissolved  remainder 
of  the  gum  resin,  and  the  solution  strained  hot 
like  the  first.  'The  whole  of  the  strained  liquid 
is  then  evaporated  to  the  original  consistence  of 
the  dissolved  gum  resins. 

Alcohol  of  56  C.  is  resorted  to  also  when  the 
active  principles  of  a  substance  (though  equally 
soluble  in  alcohol  and  in  water)  are  accompa¬ 
nied  by  a  copious  amount  of  inert  matter 
equally  soluble  in  water,  but  upon  which  alcohol 
fails  to  exercise  any  solvent  action.  Treatment 
with  alcohol  of  56  C.  serves,  in  such  cases,  as  a 
means  to  obtain  the  active  principles  of  a  plant 
in  a  smaller  compass.  It  is  for  this  reason  that 
we  prepare  with  alcohol  the  extracts  of — 
Cantharides, 

Poppies, 

Nux  vomica. 

Squills, 

Saffron, 

Seeds  of  Belladonna, 

“  Hyoscyamus, 

“  Stramonium. 

The  extracts  of  the  following  substances  are 
also  prepared  with  alcohol  : — 

Roots  of  Cainca, 

“  Colchicum, 

“  Columbo, 

“  Ipecacuanha, 

“  Polygala, 

Bark  of  pomegranate-root. 

Daffodil  flowers. 

Leaves  of  Digitalis, 

“  Aconite, 

“  Hemlock, 

“  Belladonna, 

“  Hyoscyamus, 

“  Stramonium. 

With  respect  to  this  latter  series  of  extracts, 
the  reasons  why  alcohol  should  be  used  in  pre¬ 
ference  to  water  are  not  clearly  apparent.  We 
may  assume,  however,  that,  as  regards  some  of 
them  (cainca,  for  instance,  colchicum,  columbo, 
daffodil),  custom  has  a  good  deal  to  do  with  the 
use  of  the  alcohol.  Polygala-root  is  a  viscous 
substance,  and  the  extraction  of  its  active  prin¬ 
ciples  is  accordingly  more  readily  effected  by 
alcohol  than  by  water.  As  regards  ipecacuanha, 
it  is  thought  alcohol  dissolves  the  emetic  prin¬ 
ciple  more  perfectly  than  water.^  And,  finally, 
with  respect  to  the  narcotico-acrid  plants  of  the 
tribe  of  the  Solaneae,  experience  has  shown  that 
these  yield  with  alcohol  active  extracts  of  a  fine 
green  colour.  The  alcohol  precipitates  the  albu¬ 
minous,  and  undoubtedly  also  part  of  the  ex¬ 
tractive,  matter ;  it  dissolves  the  greater  part  of 
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the  latter  and  of  the  gummous  principles,  and  also 
the  chlorophyle.  The  alcoholic  extracts  of  these 
plants  may,  accordingly,  be  considered  both 
superior  and  inferior  to  the  aqueous  extracts, 
superior  from  the  absence  of  the  albumen,  in¬ 
ferior  from  the  introduction  of  the  chlorophyle. 
The  decision  of  the  question  which  is  the  most 
valuable  extract  of  these  plants,  whether  the 
alcoholic  or  the  aqueous,  or  that  prepared 
directly  from  the  juice,  rests  more  properly  with 
the  physician  than  with  the  apothecary.  This 
much  we  know,  that  the  alcoholic  extracts  of 
these  plants  are  very  active  ;  and,  as  these  plants 
yield  generally  less  extract  w'ith  alcohol  than 
with  water,  it  is  probable  that  the  alcoholic  ex¬ 
tracts  contain  the  medicinal  principle  of  the 
plants  in  a  higher  state  of  concentration  than  the 
aqueous  extracts.  I  repeat  here  again,  that,  as 
the  several  extracts  obtained  by  different  pro¬ 
cesses  from  one  and  the  same  plant  are  not  by 
any  means  identical,  the  apothecary  should  take 
care  never  to  substitute  one  of  them  for  an¬ 
other. 

The  following  two  methods  appear  rather  ad¬ 
vantageous  for  certain  purposes  which  they  are 
intended  to  accomplish,  and  may  hereafter  find 
more  extensive  application  : — 

1.  The  alcoholic  extract  is  prepared  in  the 
usual  way  ;  it  is  then  dissolved  in  a  small  quan¬ 
tity  of  water,  the  solution  filtered,  and  finally 
evaporated  again  to  the  consistence  of  an  extract. 

The  treatment  with  alcohol  in  the  first  in¬ 
stance  serves  here  to  separate  all  matters  inso¬ 
luble  in  that  menstruum,  whilst  the  subsequent 
treatment  of  the  alcoholic  extract  with  water 
serves  to  exclude  from  the  extract  all  matters 
which  are  not  equally  soluble  in  alcohol  and  in 
water. 

This  process  is  resorted  to  for  the  preparation 
of  the  brown  emetine,  Avhich  is  thus,  in  the  first 
instance,  freed  from  the  gum  and  starch  of  the 
ipecacuanha,  and  subsequently  (by  the  treat¬ 
ment  with  water)  from  the  fatty  matter. 

2.  The  aqueous  extract  is  prepared  in  the  usual 
way  ;  it  is  then  dissolved  in  alcohol,  the  solution 
filtered,  and  the  filtrate  evaporated  again  to  the 
consistence  of  an  extract.  The  effect  of  this  pro¬ 
ceeding  also  is  to  leave  in  the  extract  none  but 
principles  equally  soluble  in  alcohol  and  in  water. 
M.  Dublanc  recommends  this  process  for  the  pre¬ 
paration  of  extract  of  lettuce  juice ;  M.  Lombard 
for  that  of  extract  of  aconite.  MM.  George  and 
Hespe  recommend  it  for  the  preparation  of  the 
(aqueous)  extracts  of  hyoscyamus  and  the  other 
plants  of  the  tribe  of  the  Solanese.  M.  Dublanc 
states  that  extract  of  lettuce  juice  prepared  by 
this  process  is  greatly  superior  in  hypnotic  pro¬ 
perty  and  action  to  the  extract  prepared  in  the 
common  way. 


EXTRACTS  PREPARED  WITH 
VINEGAR. 

These  extracts  were  formerly  prepared  with 
distilled  vinegar.  The  only  extract  of  this  kind 
which  is  still  sometimes  used  is  Lalouette’s 
acetous  extract  of  opium. 

M.  Recamier  has  proposed  the  following  me¬ 
thod  : — 

Place  the  fresh  plants  on  a  perforated  dia¬ 
phragm  (the  perforated  water-bath  of  an  alembic 
will  answer  the  purpose  exceedingly  well),  and 
transmit  through  them  the  vapour  of  water  aci¬ 
dified  with  vinegar  until  the  odour  of  the  plant  is 
completely  dissipated.  Remove  tlie  thoroughly 
soaked  plant  now  from  the  diaphragm,  press 
strongly,  and  evaporate  the  whole  of  the  liquid 
obtained  in  the  process  to  the  consistence  of  an 
extract. 

M.  Recamier  prepares  in  this  way  the  extracts 
of  hemlock,  belladonna,  hydfecyamus,  aconite, 
phellandrium,  dulcamara,  succory,  &c.  &c. 

EXTRACTS  PREPARED  WITH  WINE. 

The  vinous  extract  of  opium  is  about  the 
only  extract  of  this  class  which  is  used  in 
medicine. 

Extracts  prepared  with  wine  contain,  besides 
the  principles  of  the  plant,  also  the  fixed  prin¬ 
ciples  of  the  wine. 


Bacher’s  extract  of  black  hellebore  may  also 
be  considered  to  belong  to  the  class  of  vinous 
extracts  ;  it  contains,  however,  besides  the  wine 
and  the  principles  of  the  hellebore,  also  car¬ 
bonate  of  potass. 


EXTRACTIVE  SYRUPS. 

The  different  methods  of  preparing  these 
syrups  have  been  treated  of  already  in  a  former 
lecture  (“On  Syrups’’). 


SYRUPS  PREPARED  WITH  THE  JUICES 
OF  FRUITS. 

Under  this  head  we  have  to  mention  only  one 
syrup— that  of  buckthorn. 

This  is  prepared  by  mixing  the  buckthorn 
juice  with  an  equal  weight  of  sugar,  and  boil¬ 
ing  to  the  requisite  degree  of  concentration . 


SYRUPS  PREPARED  WITH  THE  JUICES 
OF  PLANTS. 

If  the  vegetable  juice  happens  to  contain  some 
aromatic  principles,  the  syrup  must  be  prepared 
by  simple  solution  in  close  vessels  ;  the  same 
process  is  resorted  to  also  if  the  juices  are  suffi¬ 
ciently  concentrated  to  produce  the  medicinal 
effect  expected  from  their  exhibition. 

We  prepare  by  simple  solution  the  syrups  of 
the  juices  of — 

Bor.age, 

Red  cabbage. 

Peach  flowers. 

Chervil, 

Asparagus, 

Cochlearia, 

Cresses. 

The  proportions  are  190  parts  of  sugar  to  100 
parts  of  juice. 

SYRUPS  PREPARED  AVITH  EXTRACTS. 

The  extract  is  dissolved  in  the  least  possible 
proportion  of  water,  the  solution  filtered,  and 
the  filtrate  added  to  the  syrup,  which  latter  has 
previously  been  boiled  beyond  the  proper  degree 
of  concentration.  The  mixture  is  then  strained 
through  a  bolting-cloth. 

In  this  way  are  prepared  (with  the  extracts) 
the  syrups  of — 

Belladonna, 

Cachoe, 

Caine  a. 

Emetine, 

Ipecacuanha, 

Hyoscyamus, 

Poppy, 

Opium, 

Ratanhia, 

Stramonium. 

The  syrup  of  sarsaparilla  is  prepared  by  solu¬ 
tion  of  the  sugar  in  the  solution  of  the  extract. 

SYRUPS  PREPARED  AVITH  DECOCTIONS. 

Decoctions  charged  with  extractive  matters 
are  used  for  the  preparation  of  syrups  of  which 
the  medicinal  basis  contains  some  active  prin¬ 
ciples  that  require  for  their  solution  the  long- 
continued  action  of  boiling  water. 

The  only  extractive  syrup  belonging  to  this 
section  is  that  of  Peruvian  bark. 


SYRUPS  PREPARED  AVITH  INFUSIONS. 

The  syrups  of  most  flowers  and  herbs  are  pre¬ 
pared  with  infusions. 

AVe  prepare  with  the  infusious  of  the  fresh 
flowers  the  syrups  of — 

Camomile, 

Carnation, 

Narcissus  Pseudo-narcissus. 

With  the  infusion  of  the  desiccated  vegetalbe 
matters  those  of — 

AVormwood, 

Mugwort, 

Maidenhair, 

Digitalis, 

Dulcamara, 

Orange-peel, 

Lemon-peel, 

Gentian-root, 

Ginger-root, 


All  these  syrups  are  prepared  best  by  simple 
solution. 

The  syrups  of  Rhubarb  and  of  Rumex  patientia 
are  prepared  with  the  solutions  obtained  by 
simple  maceration  of  these  substances. 


ORIGINAL  COMf^UNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


FURTHER  RESEARCHES  ON  PROTEINE. 
By  Prof.  G.  J.  MULDER. 


The  author  commences  by  recapitulating  some 
suggestions  which  he  threw  out  last  year  on 
the  probable  arrangement  of  the  elements  in  the 
proteine  compounds.  Sulphur  and  phosphorus 
he  had  intimated  might  be  contained  as  an  or¬ 
ganic  group  in  albumen,  caseine,  &c.,  in  com¬ 
bination  with  proteine  ;  in  this  view  the  author 
states  he  has  been  confirmed  by  the  results  of 
subsequent  experiments.  Proteine  combines  in 
various  proportions  with  SNIL  and  PNHj,  and 
the  products  of  this  union  are  albumen,  hair,  &c. 
It  combines  also  with  oxygen  to  form  another 
organic  group,  which  likewise  yields  with  SNHj 
and  PNH2  a  class  of  bodies  nearly  allied  to  the 
above.  Experiments  establish  the  fact  that  sul- 
phamide  and  phosph amide,  when  united  with  a 
single  organic  group,  may  form  those  substances 
which  hitherto  have  been  called  albuminous 
bodies.  Proteine — the  organic  group  free  from 
sulphur — must  be  regarded  as  merely  an  empiri¬ 
cal  expression..  AVhen  an  albuminous  body  is 
desulphurized,  nitrogen  and  hydrogen  are  elimi¬ 
nated,  and  thus  is  explained  the  difference  be¬ 
tween  proteine  and  the  body  to  which  that  name 
was  formerly  applied.  My  earlier  opinion  cer¬ 
tainly  was  that  sulphur  and  phosphorus  only 
were  removed  in  the  above-mentioned  process. 
Therefore,  to  desulphurize  albumen  is  to  decom¬ 
pose  the  SNH^  which  is  found  in  it.  AA'’hen  this 
is  effected  the  elements  of  water  are  presented  ; 
the  2(SNH2-1-H0),  2NH3  escape,  and  produce 
S2O2,  and  the  latter  combines  to  a  greater  or 
less  extent  with  the  proteine.  It  is  now  evident 
that  there  can  be  no  longer  any  question  of  the 
existence  of  a  proteine  free  from  sulphur,  since 
the  quantity  of  S3  Oo  existing  combined  with  the 
proteine  derived  from  various  sources  may  be 
increased  or  diminished,  and  even  reduced  to  a 
minimum  quantity. 

Desulphurization  of  Fihrine. — It  may  be  re¬ 
garded  as  an  established  fact  that  albuminous 
bodies  when  subjected  to  the  influence  of  a  hot 
solution  of  potash  and  exposed  for  some  time  to 
the  air  produce,  on  being  mixed  with  acetic  acid, 
a  flocculent  precipitate,  which,  when  heated  with 
potash  upon  silver,  furnishes  a  stain  of  sulphuret 
of  silver,  and,  when  boiled  with  a  concentrated 
solution  of  potash,  does  not  exhibit  the  least 
coloration  produced  by  the  formation  of  sulphuret 
of  lead  on  the  addition  of  acetate  of  lead  ;  but  on 
the  combustion  of  this  precipitate  with  nitre  it 
yields  sulphuric  acid,  whose  quantity  varies  with 
the  different  methods  of  preparing  the  substances, 
and  with  the  different  albuminous  bodies. 

I  first  endeavoured  to  fix  the  amount  of  sulphuric 
acid  which  is  yielded  by  fibrine.  AVith  this 
view  I  mixed  the  substance  in  a  silver  crucible 
with  pure  caustic  soda,  moistened  the  wffiole 
with  exactly  as  much  W'ater  as  was  necessary  to 
soften  it,  evaporated  it  at  a  gentle  heat,  and  cal¬ 
cined  it  until  no  more  hydrogen  was  given  off. 
I  then  added  nitrate  of  potash  until  the  whole 
formed  one  clear  liquor,  -allowed  it  to  cool,  and 
dissolved  the  mass  in  water  acidulated  with  a 
few  drops  of  hydrochloric  acid.  The  stilphuric 
acid  was  then  precipitated  by  chloride  of  barium, 
and  the  proportion  of  sulphur  calculated  from 
the  sulphate  of  baryta.  The  proportion  of  sul¬ 
phur  obtained  from  fibrine  was  1.2  per  cent. 

After  fibrine  had  been  heated  with  a  solution 
of  caustic  potash  until  the  solution  afforded  very 
marked  reactions  of  sulphur  with  acetate  of  lead, 
and  the  liquid  exposed  for  some  days  to  the 
atmosphere  until  the  reaction  of  sulphur  had 
disappeared,  one  portion  of  the  liquid  was  pre- 
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cipitated  with  acetic  acid,  another  portion  with 
oxalic  acid,  and  a  third  with  phosphoric  acid. 
These  precipitates  gave  no  reaction  on  silver 
foil,  but  on  combustion  with  soda  and  nitrate  of 
potash  they  gave  a  quantity  of  sulphate  of  baryta. 
The  sulphur  of  this  salt  corresponded  in  the 
mean  to  0,72  per  cent,  Fibrine,  it  is  thus  seen, 
loses  about  one  half  its  sulphur  on  treatment 
with  potash,  and  contains  the  other  half  in  some 
form  incapable  of  acting  on  silver  and  lead, 

Sulphurization  of  Fibrine. — To  satisfy  myself 
whether  the  organic  group  could  be  made  to 
take  up  a  larger  proportion  than  0,72  per  cent, 
of  sulphur,  and  also  whether  this  amount  might 
or  might  not  be  brought  up  to  the  amount  pri¬ 
marily  contained  in  fibrine  (1,2  per  cent,),  I  took 
a  portion  of  the  liquids  of  the  experiment  just 
described,  from  which  a  portion  of  the  sulphur 
had  been  precipitated  with  acids,  and  poured  sul¬ 
phuric  acid  into  it  until  all  the  organic  matters 
capable  of  precipitation  by  this  means  were 
thrown  down.  The  precipitate  was  washed  and 
exhausted  with  alcohol,  A  second  portion  of 
fibrine  was  treated  with  a  solution  of  potash  in 
a  similar  manner,  but  in  this  case  the  sulphuric 
acid  was  poured  immediately  into  the  liquid, 
while  it  furnished  a  deep  black  colour  with  ace¬ 
tate  of  lead  ;  this  reaction  was  soon  removed  by 
the  sulphuric  acid.  The  precipitate  thrown  down 
by  acetic  acid  was  washed  and  treated  as  that  be¬ 
fore  described. 

By  the  first  of  these  two  methods  the  amount 
of  sulphur  is  increased  to  1.16  per  cent.,  the 
quantity  originally  met  with  in  the  fibrine ;  by  the 
second  it  is  increased  to  1.49,  or  nearly  the  same 
quantity  contained  in  albumen.  As  the  aug¬ 
mentation  from  0.72  to  1.49  percent,  arose  under 
circumstances  which  give  rise  to  S2  O2  (the 
liquid  contains  KS  ;  therefore,  when  SOj  passes 
through  it,  2KS  +  4802  =  2KO  SSgOj  is  formed), 
this  increase  must  be  owing  to  hyposulphurous 
acid.  Further,  bearing  in  mind  that  the  above- 
mentioned  liquids  originally  included  KS,  which 
must  have  become  converted  by  the  oxygen  of 
the  air  into  KOSj  Oj,  we  must  refer  to  this  source 
not  only  the  increase  of  the  amount  of  sulphur 
to  1.49  per  cent.,  but  also  the  0.72  per  cent,  oc¬ 
curring  in  the  precipitate.  The  form  in  which 
the  sulphur  is  originally  contained  in  fibrine,  and 
that  which  has  arisen  under  the  treatment  with 
potash,  have  nothing  in  common :  the  former 
forms  sulphurets  with  silver  and  lead,  but  the 
latter  has  none  of  these  properties. 

Desulphurization  of  Albumen. — It  was  very  im¬ 
portant  for  the  purposes  of  this  inquiry  to  de¬ 
termine  with  accuracy  whether  in  treating 
albumen  with  potash  the  quantity  of  sulphur 
contained  in  the  organic  group  after  precipitation 
with  acetic  acid,  in  some  form  in  which  it  will 
not  act  on  silver  and  lead,  would  answer  to  the 
original  quantity,  or  would  amount  to  more  or 
less.  On  a  former  occasion  I  had  found  1.38, 
1.13,  1.38  per  cent,  of  sulphur  in  100  parts  of 
albumen  derived  from  an  albuminate  of  copper. 

I  was  able  to  obtain  1.67  per  cent,  of  sulphur  by 
fusion  with  soda  and  nitrate  of  potash ;  but 
further  experiments  have  shown  that  proteine 
from  albumen  only  contains  1.6  per  cent,  of 
sulphur  when  prepared  with  potash. 

I  dissolved  albumen  in  a  solution  of  caustic 
potash  in  the  manner  above  described,  and  added 
at  the  same  time  a  small  quantity  of  phosphorus, 
so  that  a  small  portion  of  phosphorus  was  always 
undissolved  :  when  the  liquid  had  stood  in  the 
water-bath  for  four  hours,  and  had  been  fre¬ 
quently  shaken,  it  was  filtered  while  hot,  and 
precipitated  with  acetic  acid.  The  same  amount 
of  sulphur  was  yielded  by  the  iDrecipitate  as  the 
proteine  which  had  not  been  treated  with  phos¬ 
phorus. 

When  to  a  similar  solution  of  albumen  in 
potash  an  excess  of  protochloride  of  iron  was 
added,  and  afterwards  a  solution  of  potash  to 
precipitate  the  whole  of  the  iron,  a  considerable 
amount  of  sulphuret  of  iron  was  at  once  formed : 
the  precipitate  which  acetic  acid  produced  in  the 
filtered  liquid  exhibited  upon  silver  foil  the 
reaction  of  sulphur,  and  contained  1.37  per  cent. 

Another  solution  of  albumen  in  potash  was 


agitated  with  an  excess  of  minium,  the  result¬ 
ing  sulphuret  of  lead  was  separated  from  the 
liquid,  which  was  freed  from  any  sulphuret  of 
lead  in  solution  by  addition  of  acetic  acid  and 
repeated  filtration.  With  acetic  acid  it  now 
furnished  a  precipitate  destitute  of  any  reaction 
upon  silver,  and  containing  1.48  of  sulphur. 

Albumen  was  treated  in  the  same  manner 
with  brown  peroxide  of  lead,  and  furnished  a 
precipitate  which  contained  1.29  per  cent,  of 
sulphur. 

From  these  experiments  it  is  clear  that  pro¬ 
teine  derived  from  albumen  possesses  the  same 
amount  of  sulphur  =  1.6  per  cent,  only  after 
treatment  with  potash,  but  this  in  such  a  form 
that  its  presence  cannot  be  determined  with 
silver  or  lead.  This  proportion  is  not  altered 
by  deoxidizing  substances,  like  phosphorus ; 
but  it  is  diminished  by  those  substances  which 
readily  yield  their  oxygen. 

Sulphurization  of  Albumen. —  I  subjected  al¬ 
bumen  to  the  same  treatment  as  that  described 
for  the  sulphurization  of  fibrine.  The  precipi¬ 
tate  contained  1.55  of  sulphur,  i.e.,  the  same 
quantity  as  would  have  been  obtained  without 
the  use  of  sulphurous  acid.  The  amount  of  sul¬ 
phur  in  the  albuminous  precipitate  is  not  in¬ 
creased  by  SO2  (acting  upon  KS,  and  producing 
S2  O2).  I  dissolved  the  white  of  ten  eggs  in 
caustic  potash  with  one  gramme  of  flowers  of 
sulphur,  and  digested  the  whole  in  the  water- 
bath,  and  exposed  it  to  the  action  of  the  air  for 
four  weeks,  by  which  time  all  reaction  upon  lead 
salts  had  vanished.  The  precipitate  thrown  down 
by  acetic  acid  contained  1.811  per  cent,  of  sul¬ 
phur.  Albumen,  to  which  two  grammes  of 
sulphur  had  been  added,  treated  in  the  same 
manner  as  the  foregoing,  yielded  a  precipitate 
which  contained  2.00  per  cent,  of  sulphur.  Two 
grammes  of  proteine,  from  albumen  which  had 
furnished  1.57  per  cent,  of  sulphur,  were  dis¬ 
solved  in  a  dilute  solution  of  caustic  soda.  This 
solution  was  mixed  with  O  5NaO,  S2  Oj,  and 
precipitated  wdth  acetic  acid  :  it  contained  1.77 
per  cent,  of  sulphur. 

It  is  difficult  to  say  in  what  form  the  sulphur  is 
contained  in  albumen :  most  likely  it  is  held  in  so¬ 
lution  as  such  in  the  acetic  acid  in  the  proteine. 
Perhaps  it  was  thus  that  the  quantity  of  sulphur 
having  no  reaction  upon  lead  and  silver  could 
not  be  increased  above  1.6  per  cent.  But  can 
the  amount  of  sulphur  diminished  to  1.29  be 
again  increased  to  1.6  per  cent.?  If  so,  it  pro¬ 
bably  can  only  be  under  circumstances  under 
which  only  S2  O2  can  be  found.  The  answer  to 
the  above  question  would  throw  some  consi¬ 
derable  light  on  the  sulphur  compounds  ;  but 
this  answ'er  could  only  be  obtained  by  procuring 
albuminous  proteine  containing  1,29  sulphur 
incapable  of  reacting  on  silver,  dissolving  this  in 
potash,  and  precipitating  it  with  acetic  acid,  or 
dissolving  this  proteine  at  a  common  tempera¬ 
ture  and  adding  some  hyposulphite  of  soda. 
Upon  a  review  of  the  experiments  I  am  inclined 
to  think  that  all  the  sulphur  existing  in  proteine 
which  refuses  to  act  upon  silver  exists  in  the 
state  of  82  Oj.  If,  now,  we  regard  the  amount 
of  sulphur  existing  in  albuminous  proteine  as  a 
variable  quantity,  we  must  also  admit  that  in 
the  preparation  of  proteine  some  sulphur  com¬ 
pound  must  have  been  eliminated  and  another 
one  taken  up.  We  have  found  that  the  sulphur 
compound  last  added  is  an  oxide  of  sulphur,  and 
most  likely  Sj  O2.  As  the  quantity  of  sulphur 
found  in  albuminous  proteine  varies  between 
1.6  and  1,3,  in  the  latter  case  some  body  must 
have  mixed  with  it  which  contains  no  82  Oj,  or  an 
inappreciable  quantity.  As  we  proceed  we  shall 
become  acquainted  with  several  similar  circum¬ 
stances.  Calculating  the  amount  of  this  acid 
from  the  sulphur  found  in  albuminous  proteine 
as  83  O3,  we  have  in  100  parts  : — 

Maximum.  Minimum. 

8303  =  2.40.  1.95. 

Chlorite  of  proteine  well  prepared  contains 
sulphur  which  does  not  act  on  the  salts  of  silver 
or  lead ;  but  a  combination  of  CIO3  with  albumen 
indicates  that  reaction  very  distinctly.  Chlorite 
of  proteine  contains  76.5  per  cent,  proteine, 


which,  on  combustion  with  soda  and  nitrate  of 
potash,  yields  1.22  per  cent,  sulphur.  Chlorine 
converts  all  albumen  into  chloro-proteine  ;  it  thus 
offers  a  means  of  desulphurizing  proteine,  and  is, 
moreover,  well  adapted  to  determine  with  ac¬ 
curacy  the  forms  in  which  sulphur  occurs  in 
albumen.  Chlorine  receives  no  sulphur  from 
albumen ;  it  merely  is  changed  into  the  form 
82  O3. 

Dephosphorization  of  Albumen  and  Fibrine. — 
Phosphorus  occurring  in  combination  with  albu¬ 
men  and  fibrine  can  always  be  easily  removed 
by  solution  in  hot  caustic  potash  and  precipita¬ 
tion  by  acetic  acid.  The  precipitate  will  contain 
no  trace  of  phosphorus,  nor  can  it  combine  with 
phosphorus,  as  one  of  the  foregoing  experiments 
has  shown. 

Composition  of  Albuminous  Proteine. — The  com¬ 
position  of  the  precipitate  from  albumen,  which 
we  obtain  when  the  latter  is  dissolved  in  a  hot 
solution  of  potash,  and  the  solution  is  exposed 
to  the  air  until  it  ceases  to  give  sulphuric  reac¬ 
tions,  and  then  precipitated  with  acetic  acid, 
cannot  be  ascertained  but  by  bringing  the  sulphur 
which  occurs  in  it  into  calculation,  or  by  having 
regard  to  the  form  in  which  the  sulphur  is  con¬ 
tained  in  it.  The  form  is  83  O3,  but  the  quantity, 
as  we  have  seen,  is  variable.  Unless  the  last 
trace  of  albumen  has  been  decomposed,  and  the 
whole  of  the  proteine  combined  with  83  O2,  the 
N  cannot  be  correct,  since  8NII3  are  eliminated 
in  the  formation  of  proteine.  Proteine  from 
albumen  giving  1.4  per  cent,  of  sulphur  as  83  O2 
only  gives  14.4  per  cent,  as  N.  The  nitrogen  of 
proteine  is  thus  too  high  in  my  experiments,  and 
is  also  too  high  in  those  of  8cheerer,  Dumas,  and 
Cahours. 

Albuminous  proteine  not  acting  upon  silver 
leaves  an  unweighable  quantity  of  incombustible 
residue,  and  in  different  experiments  it  gave  14.12 
and  14.23  per  cent,  Volcker  found  14.0  to  14.4. 
The  proteine  from  albumen  which  shows  no  re¬ 
action  upon  silver,  and  contains  82  O2  in  greatest 
quantity,  is  formed  of  C  53.7,  H  7.0,  N  14.2,  O3 
3.5,  8  1.6. 

Beduce  these  numbers  by  83  O2, — in  other 
words,  calculate  the  sulphur  by  S3  O3  and  deduct 
it, — and  the  following  are  the  proportions  of  one 


parts : — 

Carbon .... 

53.7 

53.7 

Reduced  by 

55.0 

Hydrogen. . 

7.0 

7.0 

7.2 

Nitrogen  . . 

14.2 

14.2 

14.5 

Oxygen  . . 

23.5 

22.7 

23.3 

8ulphur  . . 

1.6 

— 

— 

100.0 

97.6 

100.0 

The  above  statement  is,  in  my  opinion,  the  true 
formula  of  a  proteine  perfectly  free  from  sulphur. 
It  will  be  seen  that  it  differs  from  the  former,  as 
it  contains  1.5  per  cent,  less  N.  In  my  earlier 
experiments  this  error  was  not  detected,  because 
I  took  all  the  combinations  of  albumen,  with 
tannic  acid,  sulphuric  acid,  and  chlorous  acid,  to 
be  proteine  compounds.  They  are  not  so  :  they 
are  combinations  of  albumen,  and,  therefore,  of 
proteine  with  8NH2. 

Composition  of  Albumen. — The  composition  of 
albumen  and  of  albuminous  proteine  -with  83  O3 
is  exhibited  in  the  following  table 


Carbon  . 

Albumen. 

...  53,5 

Proteine  from  albu¬ 
men  with  So  02* 

53.7' 

Hydrogen  . . . 

...  7.0 

7.0 

Nitrogen  . . . 

...  15.5 

14.2 

Oxygen . 

23.5 

Phosphorus  . 

. ..  0.4 

— 

Sulphur  . . . , 

. ..  1.6 

1.6 

Comparing  these  numbers,  we  find  that  C  and 
H  remain  in  their  original  condition,  K  has  in¬ 
creased  in  the  albumen,  and  O  has  become  less  ; 
phosphorus  is  eliminated,  and  the  sulphur  has 
entered  into  a  different  combination,  as  the 
albumen  is  converted  into  proteine.  It  seems 
that  8g  NII3  and  PNH3  separate,  their  place 
being  occupied  by  83  O2.  When  we  reduce 
albumen  by  the  first  two  substances  we  get  the 
same  organic  group  which  presents  itself  when 
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proteine  from  albumen  with.  S,  Oj  is  reduced  by 
S2  O2. 

Albumen  of  egg  re-  Proteine  from 
duced  by  NH2  albumen  re- 

PNHo*  duced  by  S3  03. 

Carbon....  53.5  53.5  55.6  55. 

Hydrogen..  7.0  6.8  7.1  7.2 

Nitrogen  . ,  15.5  13.9  14.4  14.5 

Oxygen  ..  22.0  22.0  22.9  23.3 

Phosphorus  0.4  —  —  — 

Sulphur  ...  1.6  —  —  — 

[To  he  continued.'] 


DESCRIPTION  OF  A  NEW  INSTRUMENT 

FOR  DETERMINING  THE  RELATIVE 

QUANTITIES  OF  TWO  LIQUIDS  WHEN 

MIXED  TOGETHER ;  MORE  PARTICU¬ 
LARLY  MIXTURES  OF  ALCOHOL  AND 

WATER. 

By  J.  T.  SILBERMAN. 

Numerous  means  have  been  devised  and  em  ¬ 
ployed  for  the  purpose  of  ascertaining  the  rela¬ 
tive  quantities  of  alcohol  and  water  in  their 
admixtures,  to  each  of  which  some  weighty  ob¬ 
jection  may  be  urged.  The  method  which  I 
have  the  honour  to  lay  before  the  Academy  is,  I 
believe,  a  new  one,  and  is  not  liable  to  any  of 
the  objections  to  which  the  plans  now  in  ex¬ 
istence  are  open. 

In  constructing  the  processes  hitherto  in 
vogue,  the  distillation,  boiling  point,  or  density 
of  the  alcoholic  mixture  has  been  taken  as  a 
criterion.  My  method  is  based  upon  the  dilata¬ 
tion  of  the  liquid.  Between  Zero  and  100° 
Cent,  of  temperature  the  dilatation  of  alcohol  is, 
it  is  well  known,  three  times  that  of  water.  But 
this  dilatation  is  much  greater,  between  25°  and 
50°,  and  may  be  thus  shown  : — I.et  water  at  25° 
be  poured  into  a  thermometer,  so  as  to  fill  the 
reservoir,  and  also  a  small  portion  of  the  tube 
up  to  a  point  marked  on  the  tube.  On  heating  the 
thermometer  to  50°  the  water  will  rise  to  a  cer¬ 
tain  height  above  the  mark  ;  let  this  point  be 
also  marked  on  the  tube.  Now  let  the  same 
quantity  of  pure  alcohol  at  the  first  temperature 
(25°)  be  placed  in  the  thermometer,  previously 
emptied  of  the  water,  and  heated  to  50°.  The 
alcohol  will  be  found  to  have  risen  higher  than 
the  water  3J  times.  A  mixture  of  alcohol  and 
water  on  being  treated  in  this  way  will  be  found 
to  have  a  point  of  dilatation  which  is  a  mean 
between  these  two,  approaching  either  as  the  one 
or  the  other  liquid  prevails.  Thus,  if  a  series  of 
mixtures  of  alcohol  and  water  be  prepared,  com¬ 
mencing  with  water  100  parts,  alcohol  0  ;  water 
99,  alcohol  1  ;  water  98,  alcohol  2,  and  so  on,  up 
to  v/ater  0,  alcohol  100,  and  the  highest  point  of 
each,  at  thetemperatures  25°  and  50°  respectively, 
be  marked  on  the  tube,  we  shall  have  a  com¬ 
plete  alcohometrical  scale  indicating  the  propor¬ 
tion  of  alcohol  contained  in  any  admixture  of 
alcohol  and  water,  by  the  use  of  the  tempera¬ 
tures  25°  and  50°. 

Any  other  two  liquids  whose  points  of  dilata¬ 
tion  differ  from  those  of  alcohol  and  water  may 
be  thus  treated,  but  each  mixture  must  have 
its  appropriate  and  exclusive  scale.  In  order 
to  make  this  instrument  more  generally  useful 
in  the  measurement  of  alcoholic  quantities, 
I  have  constructed  a  peculiar  thermometer, 
which  I  call  a  dilatometer.  The  following 
is  a  description  of  its  structure  and  arrange¬ 
ment  : — Two  thermometers  are  fixed  to  a  plate 
of  metal ;  the  first  of  these  is  of  mercury, 
marked  with  the  extreme  temperatures  (25°  and 
50°,  for  example),  and  the  other,  holding  the 
liquid  to  be  tested,  is  open  at  the  top  and  bottom  ; 
at  its  lower  end  it  is  tapered  like  a  funnel,  and 
it  terminates  above  in  a  large  tube. 

The  alcohometric  scale  being  above  the  point 
where  water  ceased  to.  expand  at  50°,  that  por¬ 
tion  intended  for  the  dilatation  of  clear  water 
may  be  replaced  by  a  space  of  equal  contents, 
shorter,  but  wider,  the  tube  being  enlarged  in 
the  interior.  By  thus  shortening  the  tube  a 
space  is  gained  for  increasing  the  number  of  its 


divisions.  The  tapered  point  of  the  second 
thermometer  which  holds  the  liquid  is  closed 
below  by  a  small  cork  properly  fixed  on  a  spring 
fastened  to  the  supporting  plate. 

In  order  to  cause  the  liquid  under  examination 
to  flow,  this  spring-valve  is  depressed  by  the 
agency  of  a  copper  rod,  which  is  held  on  to  the 
supporting  plate  by  a  clamp  piece  so  as  to  act  on 
the  spring,  and  fastened  to  the  top  or  funnel- 
shaped  part  of  the  thermometer  by  a  nut  which 
is  adapted  to  the  upper  part  of  the  rod.  To  get 
a  quick  motion  the  spring  is  furnished  with  four 
threads,  and  the  thermometer  is  opened  or  shut 
by  turning  the  head  of  this  rod  in  one  or  the 
other  direction.  The  liquids  being  frequently 
charged  with  air  or  gas,  it  is  advisable  to  drive 
these  off ;  this  is  best  effected  by  producing  a 
vacuum  in  the  tube  of  the  thermometer  by  means 
of  a  small  piston  which  works  in  it.  The  piston 
first  serves,  by  suction,  to  fill  the  thermometer  be¬ 
low,  and  afterwards,  when  the  lower  partis  closed, 
and  the  piston  driven  down  ;  on  elevating  it  the 
air  leaves  the  water  or  other  liquid  from  all 
points.  A  very  few  strokes  of  the  piston  suffice 
to  purify  the  liquid,  and  no  more  bubbles  will 
rise  throughout  the  operation.  The  piston-rod 
is  made  hollow  throughout,  to  avoid  all  shock, 
which  would  divide  the  column  suddenly  when 
the  piston  is  withdrawn.  The  operator,  first 
wetting  his  finger,  applies  it  to  the  top  of  the 
piston-rod,  so  as  to  create  a  vacuum  as  he  draws 
the  piston  up  ;  he  then  opens  the  aperture  bj'  re¬ 
moving  his  finger,  and  readmits  the  air :  thus 
the  piston  is  removed  without  any  shock.  The 
vacuum  will  not  be  properly  formed,  unless  the 
liquid  is  pumped  in,  until  it  rises  through  the 
piston-rod  when  the  piston  is  depressed ;  the 
operator,  seeing  this  take  place  as  he  raises  the 
piston,  is  assured  that  the  air  remains  beneath  it. 
The  tube  being  now  full  of  liquid,  the  liquid  is 
let  off  by  removing  the  spring-valve,  until  it  is 
only  as  high  as  the  lowest  mark  on  the  tube, 
after  the  temperature  has  stood  for  two  or  three 
minutes  at  the  lowest  degree  of  the  mercury 
thermometer. 

The  inconveniences  I  mentioned  at  the  com¬ 
mencement  of  this  paper  are  of  the  following 
kind  : — 

Distillation. — This  is  a  very  long  operation, 
and  demands  great  skill  :  it  is  now  very  rarely 
employed.  It  originated  with  M.  Gay-Lussac, 
who  was  rather  anxious  by  means  of  it  to  estab¬ 
lish  a  doctrine  than  to  initiate  a  practical  pro¬ 
cess. 

Density. — The  errors  in  this  process  arise  from 
mixing  the  liquid  with  salts  or  syrups  whose 
specific  gravity,  being  greater  than  that  of 
alcohol,  prevents  its  true  quality  from  appear¬ 
ing  :  in  this  way  the  excise  duties  are  evaded, 
and  the  purchaser  is  rendered  more  liable  to  be 
cheated.  For  this  reason  wines  only  indicate 
one  half  their  real  strength.  M.  Gay-Lussac  in 
such  cases  employs  his  alcoholic  areometer  in 
combination  with  his  distilling  process. 

The  Boiling  Point.— best  process  on  this 
principle  is  doubtless  that  of  M.  Tabarie ;  but 
practical  persons  are  well  aware  of  the  difficulties 
which  are  met  with  in  determining  this  point ; 
they  know  that  steam  or  vapour  may  be  treated 
above  the  point  at  which  they  are  generated,  and 
that  the  thermometer,  even  when  immersed  in 
the  liquid  under  particular  circumstances,  stands 
some  degrees  below  the  actual  temperature, 
which,  for  every  extra  degree  of  temperature, 
would  give  an  error  of  four  alcohometric  degrees. 
It  is,  moreover,  necessary  to  take  the  barometric 
variations  into  the  calculation  more  precisely 
than  has  yet  been  done. 

My  process  may  be  applied  to  test  wines  as 
well  as  alcoholic  liquors  of  any  strength,  since 
the  salts  and  vegetable  substances  which  enter 
into  their  composition  in  combination  with  al¬ 
cohol  and  water  do  not  affect  the  result,  for  all 
solutions  expand  in  the  same  degree  as  water 
within  the  range  of  temperature  I  have  named. 
Liquids  more  dilatable  than  alcohol  need  not  be 
expected  to  be  met  with,  as  they  are  more  ex¬ 
pensive,  and  may  also  be  detected  by  their  cha¬ 
racteristic  smell  or  taste.  I  have  taken  25°  as 


the  lowest  temperature  because  even  in  summer 
water  may  always  be  found  below  that  point. 
As  to  the  final  temperature  of  50°,  it  has  been 
chosen  to  avoid  the  effect  of  evaporation,  which 
might  diminish  the  actual  degree  if  it  approached 
too  near  the  boiling  point.  The  two  tempera¬ 
tures  offer  great  facilities  for  the  experiment,  as, 
if  it  be  conducted  in  a  vessel  of  the  capacity  of 
one  quart,  a  small  spirit-lamp  placed  beneath 
will  suffice  to  maintain  either  of  the  two  tempe¬ 
ratures.  The  plate  which  carries  the  two  ther¬ 
mometers  contributes  to  agitate  the  water,  and 
so  to  keep  its  temperature  equal  throughout. — 
Comptes  Rendus,  Oct.  23,  1848. 


FOREIGN  SCIENTIFIC  INTELLIGENCE. 


RESEARCHES  OF  M.  BOUSSINGAULT 
ON  THE  INFLUENCE  OF  CERTAIN 
ALIMENTARY  SUBSTANCES  ON  THE 
PROPORTION  OF  FATTY  PRINCIPLES 
IN  THE  BLOOD. 


Several  experiments  have  demonstrated  the  fact 
that,  under  certain  circumstances,  the  serum  of 
the  blood  is  capable  of  assuming  a  lactescent  ap¬ 
pearance,  produced  by  globules  of  fat  which  are 
found  suspended  in  it ;  and  such  milky  serum 
has  been  found  to  contain  from  12  to  100  parts 
of  fatty  substance.  It  has,  also,  been  asserted 
by  many  physiologists  that  it  is  possible  to  pro¬ 
duce  this  milky  quality  of  the  blood  by  feeding 
animals  on  grease  or  fat.  The  same  phenomenon, 
it  was  at  last  said,  was  observable  in  individuals 
who  were  subject  for  a  sufficient  time  to  an 
abundant  regime  producing  fatness.  M.  Bous- 
singault  is  far  from  absolutely  contesting  these 
assertions,  but,  as  his  experiments  on  digestion 
had  given  him  an  opportunity  to  observe  in  what 
proportion  the  fat  contained  in  articles  of  food 
was  absorbed  by  the  intestinal  apparatus, he  could 
not  help  throwing  some  doubt  on  these  asser¬ 
tions.  His  researches,  however,  had  the  sole 
object  of  examining  whether  during  the  process 
of  digestion  of  articles  abounding  in  fat  the  blood 
became  decidedly  more  fat  than  when  the  ani¬ 
mal  had  lived  on  things  that  contained  no  fat 
whatever. 

Messrs.  Sandras  and  Bouchardat  have  already 
established  in  their  work  on  digestion  the  fact 
that  the  nature  of  alimentary  substances  does 
not  exercise  any  decided  influence  on  the  quan- 
tity^  of  fatty  principles  in  the  blood.  The  articles 
of  food,  therefore,  may  be  oil  of  almonds,  suet, 
or  lard,  or  may  consist  of  bread,  panada,  and 
bouillon,  skimmed  of  its  fat.  The  blood  of  dogs 
which  have  been  submitted  to  these  different 
regimes  will  invariably  conffiin  a  two  or  three 
thousandth  part  of  fatty  substance.  Messrs. 
Sandras  and  Bouchardat  think  that  this  small 
proportion  of  fat  in  the  blood  of  dogs  even  fed  on 
soup  must  be  ascribed  to  the  bread  and  bouillon, 
being  hardly  exempt  from  a  certain  quantity  of 
fatty  substances.  These  results  are,  by  M. 
Boussingault’s  researches,  confirmed  to  this 
extent,  that  the  blood  of  birds  which  he  sub¬ 
mitted  to  experiments  contained  but  a  very 
minute  amount  of  fat,  that  is  about  1  th  or 
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_ 1 _ th  part.  He  also  confirmed  the  fact  that 
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the  blood  of  animals  fed  on  articles  containing 
no  fatty  principles  at  all  still  contained  as  much 
fat  as  the  blood  of  those  animals  that  had  been 
allowed  to  consume  food  abounding  with  fat ; 
but  M.  Bouchardat  does  not  ascribe  the  origin 
of  this  fat  in  the  blood  to  the  small  amount  of 
oleaginous  matters  pre-existing  in  the  food,  as 
he  obtained  the  same  results  although  ho  had 
made  his  animals  consume  only  the  white  ot 
eggs  and  starch,  substances  almost  entirely  free 
from  fatty  principles.  Moreover,  the  blood  of 
animals  which  for  several  days  had  been  deprived 
of  food  altogether  still  was  found  to  contain  as 
much  fat  as  the  blood  of  an  animal  that  had 
been  fed  on  lard  or  nuts.  His  mode  of  procedure 
was  as  follows  : — 

The  animals  to  be  operated  upon  did  not  re¬ 
ceive  any  food  for  thirty- six  hours ;  one  out  of 


132 


THE  CHEMICAL  TIMES 


every  lot  ■was  killed  fasting,  the  others  -w’ere  fed 
on  various  articles  for  a  certain  time.  The  blood 
received  in  a  capsule  was  weighed  and  dried  and 
afterwards  reduced  to  powder,  in  order  to  submit 
it  again  to  a  prolonged  exsiccation  at  a  tempera¬ 
ture  of  120^’  to  130°.  The  blood  was  only  con¬ 
sidered  to  be  in  a  dry  state  when  its  ■weight  after 
an  hour  of  exsiccation  only  amounted  to  a  few 
milligrammes.  Out  of  curiosity  he  in  several 
cases  continued  this  process  of  exsiccation  for 
many  days,  and  there  constantly  resulted  a  loss  of 
blood,  a  fact  which  M.  Bouchardat  considers  is 


owing  to  a  slow  combustion  experienced  by  or¬ 
ganic  matters  whenever  they  are  exposed  to  so 
high  a  temperature.  The  exsiccated  blood  was 
then  repeatedly  treated  with  ether,  and  the  fatty 
substance  left  by  the  latter  was  washed  in  ■water 
before  weighing.  This  substance  always  afforded 
a  yellow  fat  of  the  consistency  of  honey,  and  of 
disagreeable  characteristic  smell.  The  fatty 
substance  of  the  blood  appeared  to  be  identical 
with  that  taken  from  the  chyme. 

The  following  is  a  tabular  result  of  M.  Bous- 
singault’s  researches  : — 


Quantity 

Blood 

Dried 

Proportion 

of  blood 

obtained  in 

matter 

Fat 

of  fat 

Kind  of  food 

operated 

a  dry 

to  1  of 

obtained. 

in  normal 

consumed. 

upon. 

state. 

blood. 

blood. 

SI- 

gr- 

gr- 

1st  Series. 

( 

17.30 

2.86 

0.1893 

0.036 

0.0021 

Starch. 

Pigeons  of  three  weeks . < 

17.34 

3.27 

0.1946 

0.097 

0.0056 

White  of  eggs. 

14.95 

2.86 

0.1913 

0.065 

0.0043 

None. 

2d  Series. 

( 

14.315 

2.58 

0.1800 

0.071 

0.0046 

Starch. 

i 

15.40 

2.99 

0.1942 

0.085 

0.0055 

White  of  eggs. 

Pigeons  of  one  month  . / 

14.435 

2.83 

0.1961 

0.094 

0.0065 

Lard. 

13.94 

3.03 

0.2174 

0.044 

0.0036 

None. 

( 

13.325 

2.52 

0.1906 

0.094 

0.0070 

None. 

3d  Series. 

/ 

84.71 

7.50 

0.1540 

0.204 

0.0042 

Starch. 

Canary  birds . < 

34.26 

6.27 

0.1825 

0.152 

0.0044 

White  of  egg  iellv. 

37.55 

8.105 

0.2158 

0.277 

0.0049 

Nuts. 

( 

33.57 

6.02 

0.1793 

0.114 

0.0034 

None. 

Annales  de  Chimieet  de  Physique  (Dec.,  1848). 


ON  THE  PRESENCE  OF  SALICINE  AND 
CARBOLIC  ACID  IN  CASTOREUM. 

By  F.  WOHLER. 

It  was  announced  some  time  ago  that  the 
odour  of  fresh  castoreum  was  probably  due  to 
the  presence  of  a  small  quantity  of  carbolic  acid, 
and  the  supposition  has  been  confirmed  by 
subsequent  experiment.  As  it  is  now  well 
ascertained  that  carbolic  acid  is  a  very  poisonous 
substance,  this  circumstance  demands  further 
notice.  On  the  occasion  which  has  suggested 
this  paper  another  substance  was  found  in 
castoreum,  viz.,  salicine.  The  presence  of  this 
substance,  and  also  that  of  benzoic  acid,  may 
throw  some  light  on  the  physiological  significance 
of  this  organ,  seeing  that  these  substances  must 
certainly  be  derived  from  the  beaver’s  food. 

The  sac  of  castoreum  canadense  which  I  used 
was  certainly  genuine  and  intact.  The  mass 
which  it  contained  was  of  a  light  yellowish- 
brown  colour,  soft,  homogeneous,  and  very 
odorous.  It  was  opened  with  a  knife,  and  dis¬ 
tilled  with  water.  The  distillate  was  clear,  con¬ 
taining  only  a  few  drops  of  oil,  and  smelling 
strongly  of  castoreum.  It  gave  a  very  distinct 
though  faint  reaction  characteristic  of  carbolic 
acid  when  treated  with  perchloride  of  iron :  it 
became  violet,  but  this  colour  shortly  disappeared 
with  a  whitish  cloudiness  exactly  like  carbolic 
acid.  It  was  not  coloured  yellow  by  ammonia 
like  salicylous  acid. 

The  liquor  remaining  in  the  retort  was  next 
filtered  boiling  hot  from  the  mass  of  castoreum. 
It  became  turbid  on  cooling,  and  a  small  quan¬ 
tity  of  a  yellowish  powder  was  deposited,  the 
nature  of  which  I  was  unable  to  ascertain.  It 
dissolved  readily  in  potash.  It  contained  no  uric 
acid.  The  colour  with  which  it  dissolved  renders 
it  probable  that  it  ■was  ellagic  acid.  It  became 
turbid  on  mixing  with  hydrochloric  acid,  and 
deposited  during  the  day  a  considerable  quan¬ 
tity  of  small  crystals  in  groups,  which  after 
washing  and  recrystallization  exhibited  all  the 
properties  of  benzoic  acid.  But  it  is  here  to  be 
noticed  that  the  mother  liquor,  separated  from 
those  crystals,  gave  at  first,  with  perchloride  of 
iron,  a  deep  blue-violet  colour,  and  afterwards 
the  white  cloudiness  peculiar  to  benzoate  of  iron, 
a  reaction  indicating,  or  at  least  suggesting,  the 
presence  of  salicylous  acid.  Salicine  does  not 
furnish  this  colour.  After  many  experiments  I 


have  satisfied  mj'self  that  the  benzoic  acid  was 
neither  cinnamic  nor  hippuric  acid,  nor  could  it 
have  originated  from  the  latter  by  decomposition. 

The  salicine  was  found  in  the  muriatic  solu¬ 
tion  after  the  benzoic  acid  had  separated.  The 
muriatic  acid  was  saturated  with  carbonate  of 
baryta,  the  solution  evaporated  to  dryness,  and 
the  dried  mass  extracted  with  alcohol.  This 
left  a  smeary  semi-crystalline  mass  on  evapora¬ 
tion,  which  on  being  distilled  with  chromate  of 
potash  and  dilute  sulphuric  acid  gave  an  aqueous 
solution  of  salicylous  acid,  well  marked  by 
odour,  the  yellow  colour  produced  on  saturating 
with  alkalis,  and  the  dark  violet  colour  on  being 
mixed  with  perchloride  of  iron.  The  soft,  re¬ 
sinous  residue,  on  distillation  with  chromate  of 
potash  and  sulphuric  acid,  yielded  a  weak  solu¬ 
tion  of  salicylous  acid. — Liebig's  Annalen,  vol. 
Ixvii.,  p.  360. 


Charcoal  a  Disinfectant. — “  It  should  be 
known,”  says  a  recent  correspondent  in  the 
Times,  “for  the  healthiness  of  unions  having 
large  cesspools,  that  a  very  simple  method  may 
be  adopted  to  disinfect  the  mass  of  filth  accumu¬ 
lated  in  their  sewers,  viz.,  the  admixture  of  char¬ 
coal.  The  charcoal  made  from  peat  can  be  fur¬ 
nished  most  economically  for  the  purpose. 
Moreover,  such  mixture  of  peat  charcoal  with 
the  foul  matter  not  only  disinfects  and  deodorizes 
it,  but  forms  a  most  valuable  manure,  far  pre¬ 
ferable  to  and  less  expensive  than  guano.  If 
you  give  publicity  to  this  statement  you  will  be 
apprising  the  public  how  they  not  only  may 
provide  against  the  infection  that  threatens  to 
arise  from  their  drains,  but  may  turn  to  pecu¬ 
niary  advantage  what  otherwise  might  be  so 
prejudicial.”  It  is  to  be  hoped  that  such  a  plan 
of  deodorizing  or  disinfecting  will  be  never  relied 
upon.  Even  charcoal  in  its  most  porous  form 
would  be  most  inefficient  under  the  circum¬ 
stances,  and  peat  charcoal  is  one  of  the  most  in¬ 
adequate  kinds  of  the  material. 

Scarlet  Dye. — Take  bitartrate  of  potash  If 
ounce,  water  a  sufficient  quantity,  boil  in  a  tin 
vessel,  and,  as  soon  as  solution  is  complete,  add 
of  a  solution  of  tin,  made  by  dissolving  2  ounces 
of  grain  tin  in  a  mixture  of  1  pound  of  nitric 
acid  and  water,  and  1^  ounce  of  muriate  of  am¬ 
monia,  boil  for  three  minutes,  then  introduce  the 
cloth,  and  boil.  Drain  and  cool. 
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MOHR  AND  REDWOOD’S  PRACTICAL 
PHARMACY.* 

Whilst  the  chamber  chemist  and  chemical 
manufacturer  have  been  aided  in  their  mani¬ 
pulatory  operations  by  the  masterly  treatises  of 
Faraday,  Rose,  and  Fresenius,  the  dispensing 
chemist,  or  pharmaceutist,  has  had  no  other  guide 
but  that  of  his  own  information,  solely  acquired, 
perhaps,  during  an  apprenticeship,  or  else  a 
little  aided  by  some  few  casual  observations 
made  in  some  unusually  well-directed  pharma¬ 
ceutical  laboratory.  As  for  treatises  on  special 
pharmaceutical  manipulation,  there  were  none, 
at  least  notin  English,  ■which  is  equivalent  for  a 
large  section  of  pharmaceutical  students  to — 
none  absolutely. 

Mr.  Redwood,  by  offering  the  British  pharma¬ 
ceutists  a  translation  of  the  work  of  Dr.  Mohr, 
has  done  a  great  deal  in  the  direction  of  pro¬ 
viding  his  numerous  class  with  a  treatise  of 
reference  to  aid  them  in  their  pursuits,— a  book 
which  will  stand  in  the  same  relation  to  the 
pharmaceutist  that  Faraday’s  treatise  on  mani¬ 
pulation  does  to  the  general  chemist. 

The  author  in  his  preface  explains  that  he  has 
not  aimed  so  much  at  a  translation  as  an  adapta¬ 
tion  of  Dr.  Mohr’s  treatise,  and  that  he  has 
added  a  considerable  amount  of  original  matter. 
In  respect  to  the  adaptation  he  is  right ;  and  Mr. 
Redwood’s  own  additions  are,  with  one  or  two 
exceptions,  worthy  of  their  German  associate.  A 
literally  translated  book  on  German  pharmacy 
would  necessarily  contain  many  portions  useless 
to  the  English  chemist  and  druggist.  Not  only 
are  many,  nay  most,  of  the  galenical  preparations 
different  from  those  of  the  English  Pharmaco¬ 
poeia,  but  there  is  a  certain  difference  of  social 
status  and  social  requirements  between  the 
English  and  the  Teutonic  race  which  would 
render  a  treatise  on  practical  pharmacy  written 
for  the  one  of  not  much  utility  (if  literally  trans¬ 
lated)  for  the  other.  Take,  for  instance,  a 
German  notion  of  the  proper  entrance  to  a 
druggist’s  shop : — 

“  The  entrance  to  the  shop  ought  not  to  be 
directly  from  the  street,  but  from  the  passage  to 
the  house.  There  are  several  objections  to 
having  the  entrance  directly  from  the  street; 
it  occasions  the  admission  of  wind,  dust,  and 
wet,  when  the  door  is  opened,  and  renders  it 
difficult  to  regulate  the  temperature  of  the  room, 
and  ensure  the  comfort  and  freedom  from  un¬ 
necessary  disturbance  of  those  engaged  in  con¬ 
ducting  the  business.” 

This  arrangement  may  do  very  well  for  a  Ger¬ 
man  town  or  village  where  there  is  a  paucity  of 
druggists’  shops.  In  this  country,  however, the 
requisites  of  a  shop  are  differently  appreciated. 
'I'hus  Mr.  Redwood,  in  commenting  on  the  pas¬ 
sage,  forthwith  says : — 

“  In  free-trade  England,  however,  it  is  gene¬ 
rally  considered  desirable  to  make  the  access  to 
the  shop  as  easy  and  obvious  as  possible.  I  have 
heard  calculations  made,  by  some  approved 
economists,  to  show  the  loss  a  tradesman  sustains 
in  consequence  of  his  shop-floor  being  elevated 
too  much  above  the  level  of  the  street,  thus 
rendering  [it  necessary  for  customers  to  ascend 
two  or  three  steps  on  entering.  One  step,  if  it 
be  a  low  and  easy  one,  is  considered  beneficial, 
the  advantage  resulting  from  the  exclusion  of 
wet  and  dirt  being  more  than  equivalent  to  the 
obstruction  it  imposes  on  the  facility  of  admis¬ 
sion  ;  but  every  step  beyond  this  is  calculated  to 
involve  a  loss  to  the  owner  of  the  shop.  A  good 
economist  will  also  be  careful  to  provide  easy 
means  for  opening  and  shutting  the  shop-door  : 
an  imperfect  latch  or  inconvenient  handle  to  the 
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door,  by  occasioning  annoyance  to  the  customer, 
becomes  a  source  of  injury  to  the  tradesman.” 

The  author,  or  rather  authors,  then  go  on  to 
describe,  aided  by  a  profusion  of  illustrations, 
the  most  convenient  sources  for  the  application 
of  heat  extemporaneously  for  pharmaceutical 
operations,  the  best  mode  of  ventilation,  and 
other  subsidiary  matters. 

A  description  of  the  laboratory  next  follows, 
and  afterwards  the  storeroom  and  drying-loft ; — • 
matters  all  of  great  importance,  and  much  better 
cared  for  in  Germany  than  here. 

Next  follows  a  description  of  the  Beindorf 
steam  apparatus,  which  w'e  do  not  consider  to 
be  so  good  as  many  in  general  use  here,  on  ac¬ 
count  of  the  necessity  of  operating  with  steam  of 
a  very  low  temperature.  The  process  of  dis¬ 
tillation  which  is  now  discussed  contains  much 
valuable  information  on  this  all-important  sub¬ 
ject,  and  cannot  fail  to  be  eminentl}'  useful, 
being  as  far  removed  from  the  refinements  of 
analytical  chemistry  on  the  one  hand  as  it  is 
from  the  roughness  of  the  large  manufacturing 
operations  on  the  other. 

The  operations  of  infusion,  digestion,  and 
evaporation  contain  a  great  many  important 
observations,  even  for  the  experienced  phar¬ 
maceutical  operator  ;  and  under  the  latter  head 
is  a  popular  explanation  of  the  nature  and  ope¬ 
ration  of  the  vacuum-pan. 

The  remarks  upon  presses  are,  perhaps,  rather 
more  diffuse  than  the  subject  required,  inasmuch 
as  English  pharmaceutists  are  usually  well  sup¬ 
plied  and  well  acquainted  with  the  nature  and 
properties  of  this  important  mechanical  aid. 

The  chapter  on  filtration  is  good,  although  it 
participates  in  a  common  mistake  of  most  che¬ 
mical  treatises  in  representing  the  sugar-refiner’s 
bag-filter  as  very  different  from  the  truth. 

The  article  on  drug-grinding,  by  Mr.  Red¬ 
wood,  embodies  a  great  deal  of  most  useful  in¬ 
formation  on  the  changes  effected  upon  the  che¬ 
mical  composition  and  properties  of  certain 
bodies  after  having  been  exposed  to  this  treat¬ 
ment  ;  it  also  throws  much  light  upon  the  long- 
mooted  but  undecided  question  whether  the  four- 
per-cent.  system  be  fair  or  not.  A  portion  of 
this  chapter,  however,  we  will  transcribe  for  the 
reader’s  satisfaction  and  instruction : — 

“  Thefii’st  operation  connected  with  the  grind¬ 
ing  of  drugs  consists  in  drying  them.  If  they 
are  in  large  masses,  these  are  cut  or  broken  into 
small  pieces  to  facilitate  the  drying  process,  and 
also  to  prepare  them  for  being  put  under  the 
stones  when  dry  enough  to  be  powdered.  The 
drying  is  generally  effected  in  a  room  heated  to 
about  120°,  by  means  of  a  stove  or  steam-pipe. 
The  most  common  method  of  heating  the  dry¬ 
ing-room  appears  to  be  by  the  use  of  a  cockle, 
that  is,  a  stove  having  an  outer  case  or  jacket, 
between  which  and  the  fire-case  there  is  a  space 
for  the  circulation  of  air.  A  great  many  differ¬ 
ent  forms  are  given  to  the  cockle,  which  is 
sometimes  made  of  iron,  and  sometimes  of  brick, 
but  it  should  always  be  so  placed  that  the  fire 
can  be  fed  from  the  outside  of  the  room,  so  that 
the  atmosphere  of  the  room  may  not  be  contami¬ 
nated  with  smoke  or  dust. 

“  The  drying  process  being  completed,  the 
substance  is  placed  on  the  platform  of  the  mill, 
in  the  path  of  the  stones,  where  it  is  ground 
until  sufficiently  comminuted  for  the  commence¬ 
ment  of  the  next  operation,  namely,  that  of 
sifting  it.  The  two  operations  of  grinding  and 
sifting  are  then  continued  simultaneously,  the 
operator  transferring  a  portion  of  the  powder 
from  the  mill  to  one  of  the  drum-sieves,  which 
latter,  with  its  contents,  is  put  into  its  appro¬ 
priate  receptacle  in  the  frame  of  the  sifting  appa¬ 
ratus,  wheie  it  is  subjected  to  the  requisite  suc- 
cussion.  The  residue,  which  does  not  pass 
through  the  sieve,  is  returned  to  the  mill,  and  a 
fresh  portion  of  powder  taken  out  to  be  sifted  ; 
and  this  mode  of  proceeding  is  continued  with¬ 
out  suspending  the  motion  of  any  part  of  the 
machinery,  until  the  process  is  finished. 

“  In  using  the  stampers  it  is  necessary  to 


suspend  the  pounding  or  stamping  while  the 
substance  under  operation  is  being  removed 
from,  and  introduced  into,  the  mortar,  which 
somewhat  retards  the  process. 

“The  facility  with  which  drugs  are  reduced  to 
powder  by  the  means  which  have  been  de¬ 
scribed  depends  in  great  measure  upon  the 
extent  to  which  they  are  previously  dried.  If 
they  be  not  deprived  of  their  hygromettic  water 
to  the  greatest  extent  practicable  by  exposure  in 
the  drying-room,  it  will  be  difficult,  if  not  impos¬ 
sible,  to  produce  perfectly  smooth  and  impal¬ 
pable  powders,  such  as  are  now  generally  used  in 
medicine.  This  drying  is,  of  course,  accom¬ 
panied  by  a  loss  of  weight,  arising  from  the 
water  which  is  driven  off,  and  which  varies 
considerably  in  different  drugs,  and  also  in  dif- 
rent  specimens  of  the  same  kind  of  drug.  There 
is  always,  however,  a  little  moisture  again  ab¬ 
sorbed  during  the  process  of  grinding.  In  some 
cases  this  reabsorption  takes  place  to  a  consider¬ 
able  extent,  so  that  it  may  be  necessary  to  renew 
the  drying  before  the  process  is  concluded,  if  the 
atmosphere  of  the  room  be  at  all  damp.  This  is 
the  case  with  squills,  jalap,  rhubarb,  aloes,  and 
colocynth. 

“  There  are  some  drugs  which,  however  care¬ 
fully  they  may  be  dried,  are,  nevertheless,  with 
great  difficulty  reduced  to  powder  by  the  ordi¬ 
nary  method  of  proceeding.  Nux  vomica,  St. 
Ignatius’  beans,  and  the  tuberous  roots  of  the 
orchis,  belong  to  this  class.  They  are  tough  and 
horny,  and  can  hardly  be  powdered  without  a 
particular  treatment.  The  best  method  of  pre¬ 
paring  nux  vomica  and  St.  Ignatius’  beans  for 
pulverization  is,  to  expose  the  seeds  to  the  action 
of  steam  until  they  have  swelled  to  about  twice 
their  original  size,  and  then  to  dry  them  rapidly 
in  the  drying-room.  The  roots  of  the  orchis, 
which  are  ground  to  make  saloop  powder, 
should  be  macerated  in  cold  w-ater  until  they 
have  become  soft,  and  then  dried  as  in  the  other 
case.  After  being  thus  treated  they  are  easily 
powdered. 

“  Some  substances  cannot  be  powdered  alone  ; 
they  require  the  addition  of  other  bodies  which 
facilitate  the  disintegration.  Thus  the  addition 
of  a  few  drops  of  spirits  renders  the  pulveriza¬ 
tion  of  camphor  easy,  although  it  could  not  be 
effected  without  it.  The  process,  when  thus 
conducted,  is  sometimes  called  pulverization  by 
mediation. 

“  It  is  a  common  practice  with  drug-grinders 
to  add  a  small  quantity  of  olive  oil  or  oil  of 
almonds  to  some  drugs  during  the  process  of 
grinding.  This  is  found  to  facilitate  the  commi¬ 
nution,  and  greatly  to  improve  the  appearance  of 
the  powder. 

“  Agaric  is  a  substance  which  it  is  extremely 
difficult  to  powder  alone,  and  a  method  has 
therefore  been  proposed  for  powdering  it  by  me¬ 
diation.  It  is  cut  into  small  pieces,  wetted  with 
mucilage  of  tragacanth,  and  then  dried,  pre¬ 
viously  to  submitting  it  to  the  process  of  grind¬ 
ing.  The  addition  of  a  foreign  body,  which  the 
powder  retains,  cannot,  however,  be  sanctioned, 
excepting  under  particular  circumstances,  such 
as  the  impossibility  of  otherwise  effecting  the 
object.  It  is  stated  in  some  pharmaceutical 
works  that  colocynth  is  powdered  by  mediation, 
in  the  same  way  as  that  above  described  for  the 
pulverization  of  agaric  ;  but  in  this  case  the 
addition  of  a  foreign  body  is  certainly'  un¬ 
necessary,  and  I  believe  that  no  such  addition  is 
made  by  the  drug-grinders  in  this  country. 

“  Phosphorus  is  powdered  by  mediation,  and 
this,  indeed,  is  the  only  way  in  which  it  can  be 
obtained  in  a  state  of  minute  division.  The  best 
mediatory  substance  to  use  is  a  spirit.  The 
phosphorus  being  put  into  a  bottle  with  some 
spirit,  a  gentle  heat  is  applied,  by  plunging  the 
bottle  into  warm  water  until  the  phosphorus 
melts  ;  the  mouth  of  the  bottle  is  then  closed 
and  brisk  agitation  continued  until  it  has  cooled, 
when  the  phosphorus  will  be  found  to  be  in  a 
finely-divided  state.  Water  might  be  substituted 
for  spirit,  but  does  not  answer  so  well. 

“  A  method  of  a  somewhat  analogous  nature  to 
that  last  described  is  adopted  for  powdering 


some  salts  which  are  not  easily  reduced  to  pow¬ 
der  by  trituration.  The  salts  are  dissolved  in 
w’ater,  and  the  solution  evaporated  to  dryness 
whilst  constant  and  active  agitation  is  main¬ 
tained.  This  is  a  very  convenient  and  econo¬ 
mical  method  of  obtaining  sal-ammoniac  in 
powder.  It  is  also  adopted  for  granulating  salt 
of  tartar,  and  tartrate  of  potash. 

“  Substances  the  particles  of  which  readily  ad¬ 
here  when  submitted  to  pressure,  but  which, 
nevertheless,  are  not  held  together  by  a  strong 
cohesive  force,  are  sometimes  powdered  by  fric¬ 
tion  over  a  perforated  surface.  Thus  magnesia 
and  other  similar  substances  are  merely  rubbed 
over  the  surface  of  a  sieve. 

“  Such  are  the  various  methods  adopted  in  ef¬ 
fecting  the  pulverization  of  drugs,  and  which  are 
applied,  according  to  the  requirements  of  the 
several  cases,  to  most  kinds  of  solid  substances 
employed  in  medicine — to  some,  in  order  to 
make  them  more  suitable  for  administration — to 
others,  in  order  to  fit  them  for  subsequent  ope¬ 
rations.  It  is,  therefore,  an  interesting  and  im¬ 
portant  subject  of  inquiry,  in  connection  with  a 
process  of  such  general  use  in  the  preparation  of 
medicines,  how  far  is  it  practicable  to  preserve 
the  chemical  condition  of  the  substances  operated 
upon  unaltered,  and  their  medicinal  efficacy  un¬ 
impaired  ? 

“  The  operations  connected  with  the  processes 
of  drug-grinding  do  not  seem  to  be  calculated  to 
promote  chemical  change  in  the  constituents  of 
the  powder ;  for,  although  the  disintegration,  by 
exposing  a  larger  surface  to  the  action  of  the  air, 
may  be  somewhat  unfavourable  to  the  perma¬ 
nence  of  the  proximate  constituents  of  vegetable 
substances,  yet  the  complete  desiccation  which 
forms  part  of  the  process  will  exercise  a  conser¬ 
vative  influence  to  probably  an  equal  extent. 
This,  at  least,  would  be  the  case  if  the  powder, 
when  prepared,  be  put  into  close  bottles  and 
kept  for  only  a  moderate  length  of  time. 

“  The  principal,  if  not  the  only  necessary, 
cause  of  deterioration  to  the  product  in  the  pro¬ 
cess  of  drug-grinding  is  the  long-continued  ap¬ 
plication  of  heat  to  which  the  drugs  are  exposed 
in  the  drying-room.  There  are  many  substances 
which  cannot  be  thus  dried  without  having  a 
portion  of  their  active  volatile  ingredients  driven 
off,  as  well  as  the  water  they  contained.  The 
strong  smell  which  fills  the  drying-room  when 
opium,  or  myrrh,  or  cinnamon,  are  under  ope¬ 
ration,  affords  sufficient  evidence  that  some  vo¬ 
latile  matter  besides  water  is  escaping,  and  that 
the  resulting  powders  cannot  strictly  represent 
the  drugs  from  which  they  are  made.  All  sub¬ 
stances  which  contain  volatile  principles  must 
lose  a  portion  of  these  during  the  drying  process 
which  precedes  and  sometimes  accompanies  that 
of  pulverization ;  and  if  the  efficacy  of  the  me¬ 
dicine  depend  upon  these  volatile  parts,  the 
product  must  be  injured  by  the  process  to  which 
it  is  submitted.  Thus,  myrrh,  valerian,  carda¬ 
moms,  cinnamon,  and  spices  generally,  lose  some 
of  their  efficacy  in  being  reduced  to  fine  powder. 

“  But  a  large  proportion  of  our  drugs  are  not 
subject  to  deterioration  from  loss  of  volatile 
constituents ;  and  in  these  cases,  if  care  be  ex¬ 
ercised  in  conducting  the  process  of  drying,  the 
powders  obtained  by  the  usual  method  of  ope¬ 
rating  will  possess  all  the  medicinal  properties 
of  the  crude  materials.  Thus,  rhubarb,  jalap, 
ipecacuanha,  colocynth,  scammony,  gamboge, 
and  many  other  drugs,  are  not  necessarily  in¬ 
jured  in  the  process  of  powdering. 

“  There  are  some  drugs  which  not  only  suflfer 
no  injury  in  being  powdered,  but  which  actually 
contain,  when  pulverized,  a  larger  proportion  of 
the  active  constituents  than  were  present  in  the 
crude  unpowdered  substance.  This  arises  from 
the  circumstance  that  the  less  active  parts  are 
separated  and  rejected  during  the  process.  Thus, 
for  instance,  the  powder  of  ipecacuanha,  if  pro¬ 
perly  prepared,  contains  more  of  the  emetic 
principle  than  the  root  from  which  it  is  made. 
The  principle  upon  which  the  emetic  property  of 
ipecacuanha  depends  exists  chiefly  in  the  cortical 
part  of  the  root,  and,  as  this  is  the  most  easily 
pulverizable,  it  passes  first  through  the  sieve, 
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■while  the  less  active  ligneous  part,  being  more 
tough,  remains  to  the  last,  and  may  be,  and 
generally  is,  rejected  as  grufFs. 

“  Besides  the  loss  of  water  and  other  volatile 
constituents,  -vv'hich  are  driven  off  in  the  drying- 
room,  there  is  also,  necessarily,  a  dissipation  and 
loss,  to  a  certain  extent,  of  solid  particles  of 
powder,  which  are  diffused  through  the  atmo¬ 
sphere  of  the  room  in  which  the  pulverization  is 
conducted,  or  which  adhere  to  the  apparatus. 

“  With  these  exceptions  the  product,  including 
the  grufFs  or  unsifted  part,  ought  to  be  identical 
with  the  substance  it  represents  ;  that  is  to  say, 
should  consist  of  the  same  particles,  and  no 
others,  in  the  same  chemical  condition  as  they 
existed  in  previously  to  the  process  of  powdering. 

“  If  no  active  constituents  be  lost  in  the  drying 
process,  the  strength  of  the  powder  will  be 
greater  than  that  of  the  crude  drug,  to  the  extent 
of  the  quantity  of  water  and  inactive  matter 
•which  have  been  separated  and  rejected.  It 
would  be  very  desirable  to  ascertain  what  the 
average  increase  of  strength  is  in  those  drugs 
which  suffer  no  deterioration  in  the  process  of 
powdering;  and  also  what  is  the  exact  nature 
of  the  deterioration  necessarily  sustained  by 
drugs  such  as  myrrh,  ginger,  cardamoms,  and 
cascarilla,  which  contain,  and  must  therefore 
lose,  active  volatile  constituents. 

“  Next  to  the  preservation  of  the  medicinal 
efficacy  of  the  drug,  the  most  important  object 
for  attainment  is  uniformity  of  strength  in  the 
product.  What  security  has  the  physician  that 
a  grain  of  opium,  or  ten  grains  of  jalap,  obtained 
from  a  particular  source,  shall  be  equivalent  to 
the  same  quantities  of  those  substances  obtained 
elsewhere  ? 

“  There  are  several  causes  which  tend  to  affect 
the  uniformity  of  the  strength  of  those  medicines 
which  consist  of  parts  or  crude  products  of  plants. 
In  the  first  place,  these  drugs,  in  their  natural  or 
original  state,  are  not  uniform  in  composition 
and  properties.  Different  specimens  of  cinchona 
bark  yield  very  different  proportions  of  the 
alkaloid,  upon  which  the  efficacy  of  the  drug 
depends.  Other  drugs  differ  to  an  equal  extent ; 
in  fact,  what  drug  can  be  mentionedof  which  there 
are  notgood  and  bad  specimens  in  the  market?  The 
practical  knowledge  and  experience  of  the  drug¬ 
gist  are  called  into  requisition  in  selecting  the 
good  from  the  bad,  and  thus  two  classes,  at 
least,  are  formed.  It  must  be  admitted,  how¬ 
ever,  that  the  criterions  of  excellence  usually 
adopted  in  these  cases  are  often  founded  upon 
qualities  of  an  extrinsic  character,  which  have 
no  definite  relation  to  medicinal  properties. 

“  Tliere  are  other  causes  which  affect  the 
uniformity  of  strength  and  properties  of  drugs 
in  their  more  advanced  states  of  preparation. 

“  That  drugs  are  sometimes  adulterated  is  a 
notorious  fact.  That  the  practice  of  adulteration 
has  prevailed  to  an  extent  greatly  prejudicial  to 
the  advancement  of  the  science  of  medicine,  and 
discreditable  to  the  medical  legislation  of  the 
country,  admits  not  of  a  doubt.  But  a  great  and 
progressive  improvemant  has  certainly  taken 
place  within  the  last  few  years,  and  there  is  at 
the  present  time  an  evident  desire  among  whole¬ 
sale  and  retail  druggists  to  discourage  and  sup¬ 
press  the  sale  of  bad  drugs. 

“We  may  discard  as  unworthy  of  notice  the 
exaggerated  statements  which  have  been  pub¬ 
lished  with  reference  to  the  wholesale  substitu¬ 
tion  of  fabricated  powders  for  genuine  drugs. 
Such  cases,  if  they  ever  existed,  must  have  been 
isolated  and  extraordinary  exceptions  to  the 
practice  generally  pursued.  There  is  reason  to 
believe,  however,  that  absolute  identity  of  com¬ 
position  between  the  powders  used  in  medicine 
and  the  drugs  they  represent  is  not  always 
maintained  to  the  greatest  practicable  extent; 
and  among  the  causes  tending  to  this  effect 
there  is  probably  none  more  influential  than  the 
conventional  practice  of  the  trade,  in  reference 
to  the  allowance  for  loss  of  product  during  the 
process  of  drug-grinding. 

“  It  has  already  been  stated  that  the  loss  of 
weight  which  drugs  undergo  in  the  process  of 
grinding  is  occasioned  by  the  evaporation  of 


water  and  other  volatile  constituents  in  the 
drying-room,  and  by  the  waste  from  dissipation 
in  the  form  of  dust,  and  from  adhesion  to  the 
apparatus  in  the  grinding-room.  It  must  be 
obvious  that  the  amount  of  loss  thus  sustained 
will  not  be  uniform  :  it  -will  vary  according  to 
the  nature  of  the  substance  under  operation, 
and  even  with  substances  of  the  same  nature  the 
loss  -will  depend  upon  the  quantity  operated 
upon  at  a  time  and  their  state  of  dryness  when 
sent  to  the  mill.  Some  drugs  are  frequently  met 
with  in  commerce  in  a  perfectly  moist  state,  such 
as  opium,  aloes,  scammony,  and  jalap.  The  loss 
of  weight  in  drying  these  drugs  must,  of  course, 
be  considerabl}^  greater  than  that  which  occurs 
Avith  other  less  moist  specimens,  or  with  sub¬ 
stances  such  as  rhubarb,  ipecacuanha,  or  hark, 
Avhich  are  never  met  within  a  moist  state.  Now, 
there  is  in  this  variable  condition  of  drugs  as  to 
dryness  a  sotirce  of  disagreement  betAveen  the 
druggist  and  the  drug-grinder,  which  probably 
has  led  to  the  adoption  of  a  practice  that  has 
prevailed  throughout  the  trade,  Avilh  one  or  two 
recent  exceptions,  of  making  a  uniform  allow¬ 
ance  for  loss  of  weight  in  grinding,  whatever 
the  nature  or  quality  of  the  drug  might  be. 

“  The  rule  which  for  many  years  has  been 
adopted  among  the  London  drug-grinders  is  to 
allow  four  pounds  on  every  hundredweight  of  the 
substance  ground  for  loss  in  the  process.  Thus, 
if  a  hundredweight  (112  lbs.)  of  rhubarb  be  sent 
to  the  drug-grinder’s,  108  lbs.  of  poAvder,  in¬ 
cluding  the  gruffs,  are  returned.  It  matters  not 
what  condition  the  rhubarb  may  be  in,  the  drug- 
grinder  is  expected  to  produce  108  lbs.  of  powder 
from  the  hundredweight  of  raw  material.  The 
same  alloAvance  is  also  made,  unless  otherwise 
agreed  betAveen  the  parties,  for  all  other  drugs 
which  require  drying  previously  to  their  being 
powdered.  In  some  cases  the  practice  appears 
to  be  to  receive  116  lbs.  of  the  undried  drug, 
and  to  return  112  lbs.  of  dry  poAvder.  This  is 
called  the  four-per-cent,  system,  four  pounds 
being  the  allowance  for  loss  upon  every  hundred- 
Aveight  of  substance  poAvdered.  Some  substances, 
however,  such  as  cream  of  tartar  and  sulphuret 
of  antimony,  do  not  require  to  be  dried  before 
being  powdered,  and  the  alloAvance  for  loss  on 
these  substances  is  only  two  per  cent. 

“  There  has  until  c^uite  recently  been  only  one 
exception  to  the  adoption,  to  a  greater  or  less 
e.xtent,  of  this,  which  is  called  the  per-centage 
or  four-per-cent,  system,  by  the  drug- grinders  of 
London  ;  and  so  completely  does  the  system 
appear  to  have  been  established  by  long  custom 
that,  although  several  attempts  have  been  made 
to  relinquish  it,  yet  there  are  still  some  drug¬ 
gists  who  contend  that  the  specified  allowance  is 
a  fair  average  of  the  loss  necessarily  occurring  in 
the  process  of  drug -grinding. 

“  I  am  indebted  to  Messrs.  S.  and  G.  Allen  for 
a  statement  extracted  from  their  books  showing 
the  loss  of  weight  sustained  in  powdering  drugs 
at  their  mills.  Every  drug  poAvdered  at  this 
establishment  is  weighed  when  received  at  the 
mill ;  and  the  ground  products,  consisting  of 
fine  poAvder  and  gruffs,  are  again  Aveighed  before 
being  returned  to  the  druggist.  These  Aveights 
are  all  entered  in  their  books,  a  separate  account 
being  kept  for  each  kind  of  drug  ;  so  that 
by  taking  an  average  of  the  results  upon  large 
quantities,  consisting  of  a  great  number  of  speci¬ 
mens  received  from  different  druggists,  a  near 
approach  to  a  correct  estimate  is  no  doubt  at¬ 
tained. 

The  first  column  of  figures  in  the  following 
table  represents  the  whole  quantity  of  the  spe¬ 
cified  drug  which  has  been  ground  at  several 
different  periods ;  the  second  column  indicates 
the  greatest  amount  of  loss  on  any  specimen ; 
the  third  column  indicates  the  smallest  amount 
of  loss  on  any  specimen ;  and  the  last  column 
gives  the  average  upon  the  whole. 

“  It  appears  from  this  table  that  the  average 
loss  in  poAvdering  drugs  is  more  than  four  per 
cent,  in  nearly  all  cases,  and  that  in  some  it  is 
considerably  more.  Noav,  can  it  be  reasonably 
supposed  that,  in  these  cases,  the  drug- grinder 
Avill  supply  good  rhubarb,  or  jalap,  gentian,  or 


ginger,  for  the  water  which  has  been  imbibed  in 
a  damp  warehouse  or  cellar  ?  He  is  required  to 
make  up  a  certain  quantity  of  powder,  evidently 
more  than  the  crude  drug  produces,  but  how  is 
"he  to  do  it  ?  Does  he  keep  a  stock  from  which 
to  supply  deficiencies  of  all  the  drugs  he  grinds, 
and  go  to  market  and  purchase  more  when  his 
stock  is  exhausted  ;  or  is  there  some  magical 
power  in  his  mill  ? 


Name  of  Drug. 

Total 

Aveight, 

Greatest 
loss  per 

CAVt. 

(1121bs.) 

1 

Smallesi 
loss  per 

CAA't. 

(U31bs.) 

Average 
loss  per 
CAVt. 

(1121bs.) 

lbs. 

lbs. 

oz. 

lbs. 

OZ. 

lbs 

OZ. 

Aloes,  Barbadoes .. 

379 

9 

12 

0 

7 

5 

12 

“  Hepatic.... 

997 

16 

8 

3 

8 

9 

6 

“  Socotrine  . . 

882 

12 

0 

4 

0 

9 

4 

Calumba-root _ 

733 

12 

0 

1 

12 

6 

6 

Canella  alba . 

460 

12 

0 

1 

0 

9 

0 

Cantharides . 

1,006 

3 

0 

1 

8 

Cardamoms . 

348 

9 

8 

2 

io 

5 

12 

Cascarilla  bark  . . . 

794 

8 

14 

2 

0 

6 

0 

C  in  chon  a  bark, 

pale  . 

1,547 

7 

8 

4 

0 

6 

6 

Cinchona  bark. 

yellow  . 

1,039 

11 

0 

2 

8 

6 

2 

Colocynth . 

1,034 

11 

8 

3 

8 

6 

8 

Cubebs  . 

1,551 

2 

10 

1 

10 

Dragon’s  blood  .  .. 

1,004 

13 

0 

1 

4 

5 

12 

Elecampane . 

1,585 

16 

0 

2 

12 

9 

3 

Feenugreek  . 

2,593 

13 

0 

2 

0 

7 

10 

Gamboge . 

1,009 

6 

8 

1 

0 

2 

12 

Gentian-root . 

5,368 

16 

0 

4 

0 

9 

4 

Ginger,  Jamaica  . . 

8,046 

12 

8 

6 

0 

7 

10 

Gum  arabic . 

11,215 

12 

0 

4 

0 

8 

0 

Ipecacuanha . 

2,579 

7 

0 

1 

4 

5 

3 

J alap .  ...  . 

9,446 

15 

8 

5 

0 

8 

12 

Liquorice . 

1,255 

12 

0 

• 

. 

6 

3 

Myrrh .........  . . 

2,762 

16 

0 

3 

12 

8 

6 

Opium . 

505 

18 

0 

6 

0 

14 

14 

Orris-root . 

3,625 

10 

12 

4 

3 

6 

12 

Rhatany . 

81 

8 

0 

2 

10 

6 

0 

Rhubarb,  English. 

1,346 

12 

0 

3 

0 

7 

13 

“  Indian.. 

5,777 

7 

0 

2 

0 

6 

0 

“  Turkey . 

2,018 

8 

4 

3 

0 

5 

12 

Sarsaparilla,  Ja- 

maica . 

689‘ 

14 

0 

1 

12 

10 

1 

Scammony  . . 

1,161 

13 

0 

2 

8 

7 

4 

Seeds,  Anise . 

2,839 

16 

0 

1 

0 

5 

12 

“  CaraAvay... 

1,569 

13 

8 

2 

8 

8 

12 

“  Coriander.. 

1,063 

16 

14 

1 

4 

5 

9 

“  Cummin  ... 

1,142 

12 

0 

1 

4 

5 

4 

Senna  . . . 

606 

11 

8 

3 

8 

6 

6 

Squill . 

974 

15 

0 

8 

0 

12 

8 

Tormentilla-root. . . 

231 

12 

8 

2 

0 

6 

12 

Tragacanth . 

2,077 

13 

12 

6 

12 

8 

4 

Turmeric . 

5,663 

8 

0 

1 

8 

4 

0 

White  Hellebore . . 

5,533 

10 

12 

2 

2 

6 

4 

Valerian  root  .... 

279 

16 

8 

4 

0 

8 

8 

“A  drug-grinder’s  mill  is  a  very  different 
thing  from  the  pestle  and  mortar  of  the  druggist, 
although  they  are  both  employed  for  the  same 
purpose.  The  druggist,  when  he  has  used  the 
pestle  and  mortar,  cleans  it  preparatory  for  the 
next  operation,  by  washing  it  out  with  water. 
The  drug-grinder  also  requires  to  clean  his  mill. 
Rhubarb  must  not  be  ground  after  aloes,  nor 
ginger  after  jalap,  Asithout  previously  well  clean¬ 
ing  the  ponderous  stones  and  other  parts  of  the 
apparatus.  But  hoAV  shall  this  be  done  ?  A 
drug-mill  cannot  be  cleaned  by  washing  it  with 
Avater,— if  for  no  other  reason  it  Avould  be  objec¬ 
tionable  on  account  of  its  making  the  room  and 
apparatus  damp,  which  are  required  to  be  per¬ 
fectly  dry.  Instead  of  Avater,  sawdust  is  used  for 
cleaning  the  drug-mill.  After  grinding  any 
drug,  in  order  to  remove  the  adhering  particles 
from  the  mill,  sawdust  is  ground  until  the  mill 
is  rendered  sweet  and  clean. 

“  SaAvdust,  then, is  indispensable  at  a  drug-mill, 
as  necessary  as  water  is  in  a  druggist’s  shop,  and  if 
the  druggist  sends  damp  jalap,  containing  fifteen 
per  cent,  of  water,  to  be  ground,  and  requires  dry 
poAvder  to  be  returned,  Avith  only  four  per  cent, 
of  deduction  for  loss,  he  adopts  a  conventional 
method  of  asking  for  some  of  the  rinsing  of  the 
mill — a  veritable  ‘  powder  of  post.’ 
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“The  four-per-cent,  system  cannot  fail  to  in¬ 
duce  a  reduction  in  the  strength  of  powdered 
drugs.  If  the  reduction  tended  to  equalize  the 
strength  of  different  specimens  there  might  be 
some  excuse  for  it ;  but  the  effect  of  the  system 
must  obviously  be  to  cause  a  reduction,  in  an 
inverse  ratio  to  the  previous  strength  of  the 
drugs,  so  that  the  weakest  and  worst  drugs  will 
be  most  diluted.  But  this  objection,  which  ap¬ 
plies  to  the  very  principle  of  the  system,  is  not 
the  most  serious  objection  to  which  it  is  subject. 
It  sanctions  the  practice  of  admixture,  and  af¬ 
fords  facilities  for  those  w^ho  are  so  disposed  to 
pursue  a  ruinous  competition  in  price  at  the 
sacrifice  of  quality. 

“There  are  two  causes  which,  I  believe,  prin¬ 
cipally  tend  to  frustrate  the  efforts  of  those  who 
are  endeavouring  to  put  a  stop  to  the  adulteration 
of  drugs  ;  one  is,  the  sale  of  cheap  medicines  by 
grocers  and  others  not  educated  as  pharma¬ 
ceutists,  who  are  unable  to  distinguish  the  good 
from  the  bad,  or  indifferent  as  to  w'hich  they 
sell;  and  the  other  is,  the  continuance  of  the 
four-per-cent,  system  in  connection  with  drug- 
grinding — a  system  which  has  no  claim  for  sup¬ 
port,  save  the  long-established  usage  of  the 
trade.  It  should  be  the  enlightened  policy  of  an 
educated  body  of  pharmaceutists  to  afford  a  fair 
remuneration  for  honest  industry,  and,  this  being 
secured,  both  druggist  and  drug-grinder  would 
rejoice  to  be  relieved  from  the  hereditary  tram¬ 
mels  of  the  present  system.” 

[  To  he  continued,  ] 
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ON  CHEMICAL  MANIPULATION. 

Glass  Bending,  Sealing,  and  Blowing — 
{Continued). 

With  the  exception  of  glass-blowing,  we  have 
given  the  reader  a  general  outline  of  the  most 
important  operations  on  glass  for  chemical  pur¬ 
poses,  which  are  usually  performed  by  aid  of  the 
laboratory  table  blowpipe.  Were  these  articles 
intended  as  a  code  of  instructions  for  professional 
glass-workers,  our  description  of  preceding 
operations  would  necessarily  have  been  much 
more  extensive,  and  it  would  have  been  neces¬ 
sary  to  treat  of  other  manipulative  processes  in 
detail ;  hut  these  papers,  we  repeat,  are  intended 
for  the  chemist,  and  the  chemist  only,  whom 
we  would  advise  never  to  carry  the  operation  of 
glass-blowing  to  a  pitch  of  refinement  unre¬ 
quired  by  the  necessities  of  his  avocation; — never 
to  treat  it  otherwise  than  as  a  means  to  an  end, 
instead  of  the  end  itself.  We  have  known 
many  who,  sitting  down  to  make  a  test-tube, 
or  a  syphon,  or  some  other  chemical  instrument, 
have  ended  in  frittering  away  their  time  by 
emulating  a  presumed  higher  walk  of  the  glass- 
blowing  art ;  consisting  in  the  formation  of 
poodle  dogs,  peacocks,  ships  in  full  sail,  and 
other  glass  monstrosities  to  be  seen  in  popular 
scientific  galleries,  and  show-caravans. 

The  operation  of  glass-blowing,  then,  properly 
so  called,  we  regard  as  the  matter  of  chief  im¬ 
portance  which  remains  for  us  to  discuss ;  cer¬ 
tain  minor  points,  however,  there  are  which, 
perhaps,  can  be  mentioned  with  greatest  pro¬ 
priety  here.  Of  these  the  operation  of  expand¬ 
ing  the  brim  of  a  tube  is  one. 

This  operation  is  generally  necessary  to 


adapt  tubes,  render  tubes  adapted  for  receiving 
a  cork,  or  for  pouring  liquids.  A  slight  con¬ 
sideration  of  the  direction  in  which  the  force 
of  a  cork  or  stopper  is  applied  will  render 
the  fact  easy  to  be  understood,  that  the 
expansion  of  the  cork-receiving  end  of  such 
tube  must  greatly  increase  its  power  of  resisting 
fracture.  In  point  of  fact,  whilst  the  greatest 
force  which  fingers  can  apply  will  be  in- 
sufficent  to  fracture,  by  the  operation  of  corking, 
a  test-tube  of  moderate  thickness  with  expanded 
edge,  it  is  hardly  possible  to  tightly  cork  an  uii- 
expanded  test-tube  of  similar  thickness  without 
incurring  the  accident.  The  process  of  expan¬ 
sion  is  effected  by  inserting  into  the  mouth  of 
the  softened  tube  a  lever  of  some  sort,  and 
carrying  it  with  a  sweeping  motion  around  the 
edge.  As  to  the  material  of  which  this  lever 
shall  be  made,  some  little  consideration  is  ne¬ 
cessary.  The  young  experimenter,  if  left  to  his 
own  resources,  would  probably  try  a  bit  of 
metal,  perhaps  a  piece  of  thick  wire,  and,  indeed, 
if  heated  to  a  sufficient  extent,  this  answers  very 
well.  If  applied  when  cold,  however,  the  opera¬ 
tion  proceeds  very  unsatisfactorily,  on  account 
of  the  rapid  conduction  by  the  metal,  of  the  ne¬ 
cessary  amount  of  heat  to  retain  the  glass  in  a 
melted  state.  Some  operators  employ  earthen¬ 
ware  for  this  purpose  ;  for  instance,  the  stem  of 
a  tobacco-pipe;  others  use  earthenware  pyramids 
or  wire  made  on  purpose,  and  the  operation  of 
which  combines  the  mixed  employment  of 
leverage,  with  the  expansive  agency  dependent 
on  the  forcing  of  the  cone,  by  a  rotatory  motion 
in  tbe  direction  of  the  axis  into  the  tube;  both 
of  which  plans  answer  well.  When  glass 
vessels  are  manufactured  on  the  large  scale,  this 
operation  is  conducted  by  means  of  a  piece  of 
wood,  made  wet  for  the  occasion  by  dipping  into 
a  pail  of  water. 

It  might  be  thought  k  priori,  that  glass  ex¬ 
posed  to  this  treatment  would  immediately 
crack;  and,  indeed,  such  would  be  inevitably  the 
result  if  the  wetted  wood  were  allowed  to  re¬ 
main  in  contact  with  the  glass  after  the  latter  had 
cooled  to  the  extent  of  being  no  longer  in  a 
pasty  state;  which  alone,  as  is  evident,  could 
secure  the  conditions  necessary  for  fracture. 
Nevertheless,  glass  so  treated  receives  a  great 
tendency  to  crack  until  it  has  been  earefully 
annealed; — an  operation  which,  on  the  large 
scale,  is  most  accurately  and  studiously  per¬ 
formed  by  means  of  a  furnace-oven  built  on 
purpose.  On  the  small  scale  this  annealing 
process  is  less  perfect ;  and  therefore  it  is,  that 
the  operation  of  expanding  the  mouths  of 
tubes  by  means  of  wet  wood  is  in  this  case 
ineligible.  If  the  wood  lever  be  employed — 
which  we  recommend — it  should  be  used  dry, 
and  with  rapidity  and  address.  It  invariably 
takes  fire,  and  the  glass  lip  is  blackened.  These, 
however,  are  but  trivial  circumstances.  As  to  the 
lever,  a  fresh  one  may  be  used,  if  desirable,  for 
every  operation  ;  and  the  blackness  left  on  the 
lip  being  merely  due  to  tbe  deposition  of  char¬ 
coal,  not  to  the  reduction  of  lead; — being,  there¬ 
fore,  external,  not  internal, — may  be  easily  dissi¬ 
pated  by  holding  tbe  blackened  part  for  a 
sufficient  time  in  the  very  extremity  of  the  red 
blowpipe  lamp  haze. 

If,  instead  of  an  expanded  brim,  or,  as  an  ad¬ 


dition  to  it,  a  lip,  have  to  be  made,  this  is  effected 
by  simply  pushing  the  little  bar  or  lever  with 
sufficient  force  against  the  part  made  hot. 

In  many  experimental  processes  it  is  neces¬ 
sary  to  seal  or  fuse,  into  glass  a  wire  of  brass,  or 
platinum.  Of  these  the  latter  is  always  pre¬ 
ferable  ;  on  account  of  tbe  little  difference  be¬ 
tween  the  amount  of  its  expansion  and  that  of 
glass.  The  operation  should  be  performed  in 
most  instances  by  first  fusing  a  circumscribed 
portion  of  the  tube,  then  touching  the  fused 
part  with  a  glass  point,  and  slightly  drawing  it 
out  into  a  small  tube  ;  the  extremity  of  which 
being  broken,  the  wire  may  be  inserted  ;  and, 
by  the  proper  application  of  heat,  may  be 
fused  securely  into  the  desired  position. 

Occasionally,  tubes  have  to  be  contracted 
throughout  a  certain  extent  of  their  length.  If 
this  extent  be  considerable,  and  if  the  transition 
from  the  large  to  the  contracted  portion  of  the 
tube  be  gradual, — the  operation  is  accomplished 
by  simply  extending  the  fused  tube  when  its 
sides  collapse  :  if,  however,  the  contracted  por¬ 
tion  is  required  to  he  more  abrupt — a  mere  neck 
in  fact,  then  the  best  way  of  accomplishing  it 
is  by  first  directing  against  a  circumscribed  por¬ 
tion  of  the  tube  a  fine  blowpipe  jet ;  afterwards, 
when  tbe  fusion  has  proceeded  to  sufficient  ex¬ 
tent,  exhausting  or  mucking  the  air  out  of  the 
tube  by  the  mouth  ;  when  the  melted  ring  of 
glass  collapses,  and  the  contracted  neck  is  ac¬ 
complished  by  atmospheric  pressure  exerted  ex¬ 
ternally. 

The  operation  of  glass-blowing,  properly  so 
called,  now  remains  to  be  described,  and  it  may 
be  considered  the  extreme  point  of  perfection  for 
the  chemical  table  blowpipe  operator,  who, 
when  he  can  do  this,  can  perform  any  necessary 
kind  of  table  blowpipe  operation.  Indeed  so 
important  is  the  blowing  of  glass,  that  the  term 
has  become  in  process  of  time  a  general  one, 
including  not  only  the  operation  of  glass-blow¬ 
ing,  within  tbe  strict  meaning  of  the  term,  but 
every  operation  on  glass  whatsoever,  conducted 
by  the  agency  of  fusion. 

It  need  hardly  be  explained  that  the  operation 
of  blowing  into  a  glass  tube,  closed,  and  fused 
either  at  one  end  or  mesially,  will  be  followed  by 
the  expansion  of  such  portion  of  fluid  glass,  into 
a  bulb.  The  former  operation  is  the  most  easy, 
as  it  is  the  most  frequent ;  therefore  we  will  con¬ 
sider  it  first. 

In  general  the  operation  of  blowing  a  bulb 
should  be  conducted  as  follows  : — Regard  being 
had  to  the  thickness  of  the  tube  to  be  operated 
upon,  the  size  of  the  bulb  desired,  and  the  uses 
to  which  it  is  to  be  put — whether  it  will  have  to 
sustain  much  pressure,  or  the  contrary;  whether 
it  shall  afford  great  facilities  by  means  of  its 
thin  walls  to  the  transmission  of  heat,  &c. ;  the 
operator  will  determine  whether  or  not  he  must 
preface  his  expanding  process  by  one  of  thicken¬ 
ing.  With  a  naturally  thick  tube  this  preli¬ 
minary  will  be  in  general  unnecessary  ;  otherwise 
it  will  be,  for  bulbs  of  any  size,  indispensable. 
In  first  preparing  the  tube  to  be  expanded,  it  is 
necessary  to  heat  it  much  more  than  would  be 
desirable  for  any  of  the  processes  hitherto 
described  ;  otherwise  the  operator’s  breath  will 
be  found  not  to  have  the  requisite  amount  of 
power.  It  should,  therefore,  be  held  close  to 


136 


THE  CHEMICAL  TIMES 


the  blue  or  hottest  part  of  the  blowpipe  flame 
until  it  assumes  the  consistence  of  thin  paste 
and  begins  to  droop;  the  tube  then  should  be 
rapidly  removed,  held  horizontally,  or  the  heated 
end  slightly  looting  upwards,  and,  whilst  con¬ 
stantly  revolving  on  its  axis,  air  should  be 
forced  in  by  means  of  the  luccinators  or  muscles 
of  the  cheek,  not  directly  by  air  from  the  lungs ; 
for  not  only  in  this  case  would  the  operator  have 
less  initial  power  to  cause  the  expansion  to 
begin;  but,  when  begun,  he  would  not  have  suffi¬ 
cient  control  over  it,  his  breath  not  being  under 
immediate  command; — and  the  result  would  be 
the  formation  of  a  large,  irregular,  drooping,  and 
useless  bulb. 

Some  operators,  instead  of  holding  the  tube 
horizontally  as  we  have  described,  place  it  in  a 
dependent  or  vertical  position, — which  effectually 
prevents  the  bulb  from  drooping  on  one  side, — 
but  is  attended  with  the  disadvantage  of 
forming  a  neck  between  the  bulb  and  parent 
tube.  It  will  be  anticipated,  however,  that 
sometimes  this  neck  is  desirable,  as  also  is  a 
drooping  bulb.  In  the  formation  of  a  retort,  for 
instance,  the  bend  is  accomplished  by  the  latter 
means.  When  desirable,  of  course,  these  plans 
of  gaining  a  definite  end  should  be  followed. 
They  involve  an  agency — for  evil  if  uncontrolled, 
for  good  otherwise.  Frequently  it  will  be  that 
the  first  eflbrt  of  blowing  does  not  form  a  bulb 
of  the  size  or  regularity  desired,  in  which  case 
it  should  be  heated  again,  but  not  in  the 
manner  already  directed.  Heat  was  previously 
applied  to  a  thick  tube :  it  is  now  to  be  applied 
to  a  thin  bulb  of  comparatively  large  area.  The 
kind  of  flame  required,  therefore,  is  one  that  is 
mote  diffused,  but  not  violent.  The  irregular, 
roaring  flame  already  indicated  in  a  previous 
article  is  here  the  kind  to  be  employed,  and  is 
produced  by  removing  the  jet  some  distance 
from  the  flame. 


THE  RESPONSIBILITY  OF  DISPENSERS. 
We  never  remember  to  have  heard  of  a  grosser 
dereliction  of  duty  by  a  dispenser,  than  that 
which  formed  the  subject  of  complaint  by  Mr. 
M'Dougell  to  Alderman  Farebrother,  at  the 
Guildhall,  on  Monday  last ;  and  whieb  appears 
in  another  part  of  our  columns.  Mistakes  by 
dispensers  we  have  heard  of — some  of  them  re¬ 
sulting  in  death ;  but  it  would  be  difficult,  we 
believe,  to  find  a  case  displaying  a  case  of 
glaring  error,  which  might  have  been  fatal, 
treated  by  the  erring  party  with  indecorous 
levity  and  nonchalance. 

A  draught  had  been  ordered,  consisting  of 
henbane  and  camphor  mixture  ;  a  most  simple 
dose,presentingtwoof  the  commonest  therapeutic 
agents  in  their  most  usual  forms: — the  prescrip¬ 
tion  legible,  devoid  of  any  out  of  the  way 
technicalities ;  and  perfectly  intelligible,  as  it 
turned  out,  to  the  dispenser  himself.  Instead 
of  this  draught, — tincture  of  henbane  in  an 
ounce  and  a  half  of  camphor  julep, — the  dose 
of  henbane  in  an  ounce  and  a  half  of  paregoric 
was  substituted,  and  sent  out,  without  directions. 
Although  to  this  latter  blunder  the  patient’s 
life  is  due,  the  dispenser  is  not  the  less  culpable. 
Whilst  he  ought  to  have  regarded  it  as  a  fortunate 
circumstance,  he  would — had  he  felt  but  a  tithe 
of  that  moral  responsibility  which  we  trust,  and 


believe,  the  majority  of  his  class  possess — have 
also  regarded  it  with  shuddering, — as  a  kind 
of  providential  interposition  ! 

Far  from  this,  on  being  remonstrated  with, 
and  asked  for  an  explanation,  he  treated  lightly 
of  the  matter, — as  merely  a  mistake  ! 

The  whole  case  is  one  that  was  likely  to  have 
reacted  very  painfully  on  the  professional  credit 
of  Mr.  M‘Dougell.  It  appears  that  he  had  on 
this  occasion  exactly  doubled  the  previous  dose 
of  henbane,  which  his  patient  bad  been  in  the 
habit  of  taking;  therefore,  had  the  poisonous 
draughtbeen  swallowed — poisonous  by  a  narcotic 
agency — the  patient  would  have  died.  Mr. 
M'Dougell  would  have  been  open  to  the  charge 
of  having  killed  bis  patient  by  the  administra¬ 
tion  of  a  double  dose,  and  probably  the  dis¬ 
penser’s  misdoings  would  never  have  come  to 
light. 

Very  illustrative  of  the  popular  ignorance, — as 
to  what  public  body,  the  responsibility  of  taking 
cognizance  of  such  a  misdemeanour  belongs, 
was  the  question  of  Alderman  Farebrother  ; — 
whether  Mr.  M‘Dougell  had  laid  the  matter 
before  the  authorities  at  Apotbecavies’-hall  ?  The 
question  in  itself  was  rational  enough:  the 
alderman  yielded  to  the  guidance  of  bis  business¬ 
like  common  sense.  What  body  should  with 
such  propriety  see  to  these  matters  as  the 
Apothecaries’  Company  ?  It  is  hardly  necessary 
to  say  that  we  are  not  upbraiding  the  company, 
well  aware  that  they  have  no  legal  power  over 
the  chemist  and  druggist,  who,  in  point  of  fact, 
has  become  virtually  the  apothecary — as  the 
apothecary  has  elevated  himself  into  the 
physician — all  except  the  name. 

The  apothecaries  have,  however,  attained  a 
social  position  so  far  above  their  ancient  status, 
that  we  believe  they  would  not  desire  to  have 
the  legal  power  delegated  to  them  of  discharging 
the  functions  of  the  apothecary  of  Germany  and 
of  France. 

There  is  a  body  which,  if  properly  alive  to  its 
duty,  should  see  to  this  and  similar  matters. 
We  mean  the  Pharmaceutical  Society.  Much 
has  of  late  been  said  against  the  former  indis¬ 
criminate  granting  of  the  diploma  of  the  society 
to  every  subscriber,  and  of  recalling  the  diploma 
so  soon  as  the  subscription  might  have  lapsed. 
The  course,  indeed,  is  open  to  much  censure,  and 
to  many  injurious  suppositions.  To  recal  the 
diploma — to  strike  ofi' the  list — or  otherwise  cen¬ 
sure  a  recklessly  careless  dispenser,  would,  how¬ 
ever,  be  an  act  of  wisdom  no  less  than  of 
justice  ;  an  aet  that  would  redound  to  the  honour 
of  the  Pharmaceutical  Society,  and  which  would 
be  carped  at  by  none. 


DECREE  OF  THE  GOVERNMENT  OF  THE 
UNITED  STATES  RELATIVE  TO  THE 
IMPORTATION  OF  DRUGS,  CHEMICAL 
AND  MEDICAL  PREPARATIONS,  &c. 


Art.  1.  Decreed  by  the  Senate  and  the  Cham¬ 
ber  of  Representatives  of  the  United  States,  in 
Congress  assembled,  that  from  the  day  of  pro¬ 
mulgation  all  drugs  (medical  preparations),  in¬ 
cluding  all  essential  oils  and  chemical  prepara¬ 
tions  used  as  medicines,  imported  into  the  United 
States,  shall,  before  leaving  the  Custom-house, 
be  submitted  to  an  examination,  for  the  object 
of  proving  their  quality,  purity,  their  fitness  for 
medical  use,  and,  finally,  their  general  value  and 
identity. 


Art.  2.  All  medical  preparations,  chemical  or 
otherwise,  ordinarily  imported  under  the  name  of 
the  manufacturer,  shall  have  their  real  name,  to¬ 
gether  with  the  name  of  the  place  where  they  have 
been  manufactured,  legibly  written  on  a  pre¬ 
scribed  stamp.  All  preparations  not  provided 
with  this  formality  are  subject  to  confiscation. 

Art.  3.  If  the  said  drugs,  medical  preparations, 
chemical  or  otherwise,  or  those  including  essential 
oils,  after  examination,  are  proved  to  be  adulte¬ 
rated  or  injured,  in  a  manner  so  as  to  render 
them  inferior  in  quality  and  purity  to  the  samples 
established  by  the  Pharmacopoeias  and  Dispen¬ 
satories  of  the  United  States,  Edinburgh,  Lon¬ 
don,  of  France,  and  Germany,  consequently 
dangerous,  and  improper  to  be  used  for  medicinal 
purposes,  a  report  shall  be  made  thereupon  ;  and 
the  said  articles  shall  not  be  taken  out  of  the 
Custom-house,  unless  it  should,  by  a  new  exa¬ 
mination  (which  the  owners  or  consignee  may 
claim),  be  proved  that  the  first  examination  was 
erroneous,  and  that  the  articles  may  be  em¬ 
ployed  medically  w'itbout  causing  any  danger. 

Art.  4.  If  the  owner  or  consignee  should  not 
be  satisfied  with  the  first  examination  he  has  the 
right  to  demand  another  analysis,  to  be  made  at 
his  expense  ;  and,  on  his  depositing  a  sufficient 
sum  as  caution  money,  an  experienced  chemist 
will  be  assigned  to  him,  whose  election  is  agreed 
upon  by  the  College  of  Medicine  and  Pharmacy, 
and  who  will  make  a  scrupulous  analysis  of  the 
articles  in  question,  and  report  on  it  upon  oath. 
In  case  this  second  report,  which  is  to  be  defini¬ 
tive,  should  declare  the  first  examination  to  have 
been  erroneous,  and  the  articles  examined  to  be 
in  conformity  to  the  rules  mentioned  above,  they 
will  be  admitted  on  payment  of  the  ordinary  ex¬ 
penses  of  the  Custom-house.  But  if,  on  the 
contrary,  the  second  report  should  confirm  the 
first,  the  said  articles  will  remain  consigired  in 
the  hands  of  the  collector ;  and  the  owner  or 
consignee,  on  paying  the  duties  of  warehousing 
and  other  usual  expenses,  and,  further,  on  en¬ 
gaging  to  transport  the  articles  in  question 
beyond  the  frontiers  of  the  United  States,  will 
have  the  power  of  reimporting  them  after  a 
lapse  of  six  months  from  the  date  of  the  second 
report. 

This  period  once  elapsed,  and  the  articles  in 
question  not  having  been  exported  from  the 
frontiers  of  the  United  States,  the  collector  is 
bound  to  have  them  destroyed,  and  the  owner 
or  consignee  is  made  responsible  for  the  payment 
of  all  expenses  just  as  if  they  had  been  ex¬ 
ported. 

Art.  5,  The  Secretary  of  the  Treasury  is  for 
this  purpose  authorized  to  reserve  certain  sums 
of  money  necessary  as  a  salary  to  a  defined  num¬ 
ber  of  experienced  chemical  examiners  in  the 
ports  of  New  York,  Boston,  Philadelphia,  Balti¬ 
more,  Charleston,  New  Orleans,  &c.  &c.  He  is 
at  the  same  time  to  give  to  the  receivers  at  the 
Custom-house  such  instructions  as  he  may 
think  necessary  to  oppose  the  importation  of 
any  adulterated  drugs  and  medical  preparations. 

The  other  articles  of  this  decree  relate  to 
measures  of  administration  which  are  to  be 
adopted  in  consequence  of  the  preceding  statutes. 
The  College  of  Pharmacy  of  New  York,  at 
their  sitting  of  July  6,  1848,  adopted  several 
resolutions  referring  to  the  decree  above 
mentioned,  and  the  object  of  which  is  to  faci¬ 
litate  its  execution.  All  colleges  of  medicine 
and  pharmacy  of  the  United  States,  and  the 
principal  journals  of  medicine  and  pharmacy  of 
that  country,  as  also  the  pharmaceutical  journals 
of  other  countries,  have  received  copies  of  the 
same  deeree. 


PROGRESS  OF  THE  CHOLERA  AND 

GENERAL  MORTALITY  IN  LONDON. 

Although  the  cholera  still  continues  in  the 
metropolis,  the  locality  of  the  disease  has 
changed,  the  greater  number  of  cases  not 
occurring  now,  as  heretofore,  on  the  south  of  the 
Thames,  but  on  the  eastern  side  of  London,  and 
the  western  suburbs ;  still,  however,  to  no 
great  amount,  although  manifesting  extreme 
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virulence  as  regards  degree  of  mortality  for  t^e 
numbers  attacked. 

The  disease,  however,  still  continues  to  ex¬ 
tend  with  great  activity  and  with  undiminished 
mortality  (for  the  number  of  remaining  inmates) 
in  Mr.  Drouet’s  institution  for  pauper  children 
in  Lower  Tooting ;  and,  worse  still,  the  disease 
has  broken  out  amongst  the  children  in  the  St. 
Pancras  workhouse  who  had  never  been  in  the 
establishment  at  Tooting,  nor  had  any  communi¬ 
cation  with  the  diseased  children  from  that 
establishment. 

Much  has  been  written  about  the  condition  of 
certain  drains  near  the  Tooting  establishment  as 
probably  being  the  remote  cause  of  the  disease, 
and  a  writer  in  the  Times  of  Wednesday  pro¬ 
poses  to  deodorize  and  disinfect  them  by  means 
of  charcoal.  Unfortunately  charcoal  would 
exercise  no  such  beneficial  agency  to  any 
great  extent.  Mr.  J.  P.  Rose,  surgeon,  ad¬ 
dresses  a  note  to  the  same  journal  —  which 
we  publish  in  another  page  —  expressing  his 
belief  that  the  disease  in  Tooting  is  not 
cholera,  but  fever.  The  opinions  concerning 
this  mysterious  disease  acquire  consistency 
at  last,  most  people,  we  believe,  recognising 
in  cholera  only  an  aggravated  kind  of  fever, 
the  type  of  which,  according  to  Dr.  Billing, 
is  ague  ;  according  to  others,  typhus. 

GENERAL  MORTALITY  IN  LONDON. 

The  return  of  births  and  deaths  registered  in 
London  during  the  week  ending  on  Saturday 
last  states  the  births  to  be — males,  726  ;  females, 
686 ;  total,  1,312;  the  deaths — -males,  565 ;  females, 
566  ;  total,  1,131;  the  weekly  average  of  deaths 
derived  from  the  deaths  of  1844-8  (and  corrected 
for  increase  of  population)  being  1,169.  All  the 
deaths  except  two  have  their  causes  assigned ; 
the  numbers  being  as  follows : — Deaths  from 
zymotic  diseases  359,  average  221 ;  from  dropsy, 
cancer,  and  other  diseases  of  uncertain  or  variable 
seat,  42,  average  54  ;  tubercular  diseases  165, 
average  203 ;  diseases  of  the  brain,  spinal  mar¬ 
row,  nerves,  and  senses,  109,  average  141 ;  dis¬ 
eases  of  the  heart  and  bloodvessels  39,  average 
40  ;  diseases  of  the  lungs  and  of  the  other  organs 
of  respiration  203,  average  243  ;  diseases  of  the 
stomach,  liver,  and  other  organs  of  digestion, 
60,  average  67 ;  diseases  of  the  kidney,  &c.,  7, 
average  13  ;  childbirth,  diseases  of  the  uterus, 
&c.,  7,  average  9 ;  rheumatism,  diseases  of  the 
bones,  joints,  &c.,  13,  average  7  ;  diseases  of  the 
skin,  cellular  tissue,  &c.,  2,  average  1;  mal¬ 
formations  4,  average  3  ;  premature  birth  24, 
average  23  ;  atrophy  23,  average  15  ;  age  47, 
average  73;  sudden  6,  average  14;  violence,  pri¬ 
vation,  cold,  and  intemperance,  19,  average  37. 
In  the  details  of  these  items  the  deaths  from 
scarlatina  are  stated  to  have  been  81,  the  average 
being  only  32;  but  in  the  Aveek  ending  October 
14  they  reached  188  ;  the  number  has  been  gra¬ 
dually  abating  ever  since.  The  Aveek’s  deaths 
from  cholera  were  61,  a  larger  number  than  in 
any  AA^eek  of  the  past  quarter  except  the  Aveeks 
ending  November  4  and  November  11,  Avhen 
they  reached  65  and  62.  During  December  they 
averaged  28  a  Aveek.  A  AAmman  is  stated  to  have 
died  of  “natural  decay”  in  St.  Margaret’s, 
Westminster,  at  the  advanced  age  of  100  years. 
In  all  the  districts  on  the  north  side  of  the  river 
the  deaths  in  the  AV'eek  were  below  the  average. 
Eor  the  south  districts  the  deaths  were  354,  the 
average  being  319.  The  highest  point  at  which 
the  thermometer  stood  in  the  sun  was  48°  9, 
which  Avas  reached  on  the  6th  inst.  ;  the  lowest, 
on  the  grass,  was  17°  2,  on  the  2d  inst.  The 
following  are  the  particulars  of  the  fatal  cases  of 
cholera  during  the  week  ;  one  is  a  case  where 
an  inquest  was  held  ;  the  remainder  are  all  cer¬ 
tified  by  medical  attendants.  Of  the  61  deaths, 
48  occurred  in  Mr.  Drouet’s  institution,  the  re¬ 
maining  13  in  otlier  parts  of  the  metropolis  :  — 

Chelsea;  South.— E.  1,  “cholera  maligna 
(106  hours).” 

St.  Pancras;  Gray’s-inn-lane. — M.  6,  “Asi¬ 
atic  cholera  (14  hours).”  F.  9,  “  Asiatic  cho¬ 
lera  (10  hours).”  Mr.  J.  Worrell,  the  registrar, 
states  that  “the  above  two  cases  are  those  of 


pauper  children  in  Holborn  Union,  brought  from 
Drouet’s  school  at  Tooting.” 

Bethnal-green;  Ilackney-road. — F.  47, 
“  Asiatic  cholera  (53  hours).”  Mr.  Murray, 
the  registrar,  states  that  “the  circumstances  of 
the  deceased  *Avere  comfortable,  and  the  neigh¬ 
bourhood  not  overcroAvded.  The  house  in  which 
she  lived  Avas  well  drained.  Her  habits  had 
been  intemperate,  and  the  disease  seems  to  have 
been  accelerated  by  eating  sixpennyworth  of 
dry  fish  immediately  before  the  attack.  It  is  the 
only  case  of  cholera  which  has  occurred  hitherto 
in  this  locality.” 

Whitechapel  ;  Goodman’s-fields.  —  At  88, 
Leman-street,  F.  30,  “  cholera  (3  days),  con¬ 
secutive  fever  (10  days).”  In  same  house,  F. 
26,  “  Asiatic  cholera  (15  hours).”  In  same 
house,  F.  23,  “Asiatic  cholera  (31  hours).” 
“  The  house  where  the  above  three  eases  occurred 
has  been  fitted  up  by  the  Whitechapel  Union 
guardians  for  cholera  patients.” 

St.  Olave  ;  St.  John’s. — F.  59,  “  cholera 
Asiatica  (20  hours)  ;  exhaustion  (10  hours).” 

St.  George,  Southwark  ;  London-road. — F. 
about  50,  “  malignant  cholera  (5  days).” — In¬ 
quest. 

Neavington  ;  Walworth. — F.  6,  “  cholera  (2 
days;”  F.  18,  “  English  cholera  (3  days).”  Mr. 
Turner,  the  registrar,  states  that  “this  young 
person,  Avho  had  come  from  Ireland,  and  had 
been  in  London  about  a  month,  Avas  one  of  the 
casual  poor,  and  had  slept  two  nights  in  the  asy¬ 
lum  for  the  houseless  Avhich  adjoins  the  work- 
house  at  Wahvorth.  On  Tuesday  evening  she 
was  found  to  be  very  ill,  and  Avas  at  once  ad¬ 
mitted  into  the  house,  Avhere  she  had  medical 
attendance.  She  died  the  following  morning.” 

Greenavich  ;  Greenwich  AVest. — In  Dread¬ 
nought  Hospital,  M.  28,  “  cholera,  acute  laryn¬ 
gitis — death  on  second  day  (p.m.).” 

WANDSAAmRTH  AND  Clapham  ;  Battersea. — At 
union  Avorkhouse,  son  of  a  single  woman,  6, 
“  cholera  (24  hours).” 

Wandsworth  and  Clapham  ;  Streatham  and 
Tooting.  —Mr.  Drouet’s  infant  poor  establish¬ 
ment,  Surrey-hall,  Tooting  Graveney.  The 
following  list  contains  all  the  deaths  in  this  house, 
registered  in  the  week,  inclusive  of  four  deaths 
not  certified  as  caused  by  cholera : — F.  9, 
“vomiting  (18  hours);  diarrhoea;  collapse.” 
M.  6,  “vomiting  (21  hours)  ;  diarrhoea ;  collapse.” 
F.  4,  “vomiting  and  diarrhoea  (8  hours)  ;  col¬ 
lapse.”  M.  5,  “vomiting  (19  hours)  ;  diarrhoea; 
collapse.”  F.  7,  “vomiting  and  diarrhoea  (12 
hours)  ;  collapse.”  F.  8,  “vomiting  (5  hours) ; 
diarrhoea;  collapse.”  F.  10,  “cholera  (15 
hours).”  F.  10,  “cholera  (14  hours).”  M.  10, 
“cholera  (21  hours).”  F.  5,  “cholera  (14 
hours).”  M.  5,  “cholera  (13  hours).”  F.  6, 
“cholera  (5j  hours).”  F.  6,  “cholera  (12 
hours).”  F.  2,  “cholera  (21  hours).”  F.  3, 
“cholera  (38|  hours).”  F.  8,  “cholera  (lit 
hours).”  F.  4,  “gangrene  (1  week);  exhaus¬ 
tion  (3  days).”  F.  8,  “cholera  (2  days).”  M. 
11,  “  cholera  (3  days) ;  exhaustion.”  F.  3, 
“  fretting  for  loss  of  mother  (14  days)  ;  debility.” 
M.  13,  “cholera  (13  hours).”  M.  10,  “cholera 
(11  hours).”  M.  4,  “cholera  (3  days)  ;  exhaus¬ 
tion.”  F.  7,  “cholera  (24  hours).”  M.  13, 
“pneumonia  (3  days).”  F.  9,  “cholera  (3 
days);  exhaustion.”  M.  13  “cholera  (38^ 
hours).”  M.  4,  “cholera  (28  hours).”  F.  5, 
“cholera  (10  hours).”  M.  5,  “cholera  (5  hours).” 
M.  3,  “general  debility  (14  days),  convulsions 
(24  hours).”  F.  14,  “  cholera  (6  hours).”  F. 
7,  “cholera  (38|  hours).”  F.  6,  “  cholera  (82 
hours)  ;  exhaustion.”  F.  6,  “  cholera  (3  days) ; 
exhaustion.”  M.  14,  “  cholera  (3  days)  ;  ex¬ 
haustion.”  F.  9,  “  cholera  (40  hours).”  M.  8, 
“cholera  (8^  hours).”  M.  5,  “  cholera  (15 
hours).”  F.  11,  “cholera  (20  hours).”  M.  7, 
“cholera  (12  hours).”  F.  8,  “cholera  (21 
hours).”  M.  4,  “  cholera ;  e.xhaustion  (5  days).” 
M.  9,  “cholera  (10|  hours).”  M.  11,  “cholera 
(I24- hours).”  M.  11,  “  cholera  (17  hours).”  F. 
4,  “cholera  (48  hours).”  F.  7,  “cholera  (24 
hours).”  M.  13,  “cholera  (6|  hours).”  F.  10, 
“cholera  (23  hours),”  M.  9,  “pneumonia  (3 


days),  cholera  (24  hours).”  F.  10,  “cholera  (3 
days) ;  exhaustion.” 


The  Cholera  in  Hertford  Gaol.  —  On 
Tuesday  a  meeting  of  the  visiting  magistrates 
was  held  at  the  Shire-hall,  Hertford,  to  take 
into  consideration  the  state  of  the  gaol,  in  which 
the  cholera  had  broken  out  to  an  alarming  ex¬ 
tent.  The  Government  inspector.  Captain  Wil¬ 
liams,  attended  from  the  Secretary  of  State’s 
office.  Thirteen  cases  of  cholera  and  premoni¬ 
tory  diarrhoea  had  occurred,  of  Avhich  only  four 
cases  have  hitherto  proved  fatal.  The  magis¬ 
trates  resolved  to  send  a  statementof  the  circum¬ 
stances  to  the  Secretary  of  State,  and  in  the 
meantime  haA'e  taken  every  possible  precaution 
to  prevent  any  further  extension  of  the  disease. 


iVilSGELLA^EA. 


PATENTS  RECENTLY  GRANTED. 


ENGLISH  PATENTS  FOR  THE  WEEK  ENDING 
JANUARY  4,  1849. 

AVilliam  Gilmour  Wilson,  of  Port  Dundas, 
Glasgow,  engineer,  for  improvements  in  the  for¬ 
mation  of  moulds,  and  cores  of  moulds,  for  casting 
iron  and  other  substances.  Patent  dated  Decem¬ 
ber  30th,  1848  ;  six  months. 

AVilliam  Knapton,  of  the  city  of  York,  iron- 
founder,  for  certain  improvements  in  the  mode 
of  manufacturing  gasometers  and  gasholders. 
Patent  dated  January  3d,  1849  ;  six  months. 

William  Thomas,  of  Cheapside,  in  the  city  of 
London,  merchant,  for  iraproA^ements  in  the 
manufacture  of  windoAV  blinds.  Patent  dated 
January  4th,  1849  ;  six  months. — (Communica¬ 
tion.) 

David  Yoolow  Stewart,  of  Montrose,  in  the 
kingdom  of  Scotland,  ironfounder,  for  improve¬ 
ments  in  the  manufacture  of  moulds  and  cores 
for  casting  iron  and  other  substances.  Patent 
dated  January  4th,  1849  ;  six  months. 

Henry  Francis,  of  Chelsea,  engineer,  for  im¬ 
provements  in  saAving  and  cutting  Avood.  Patent 
dated  January  4th,  1849  ;  six  months. 

Robert  Mann,  of  Starch  Head-mill,  near  Roch¬ 
dale,  in  the  county  of  Lancaster,  cotton-spinner, 
for  certain  improvements  in  looms,  and  apparatus 
connected  with  looms,  for  Aveaving  various  de¬ 
scriptions  of  textile  fabrics.  Patent  dated 
January  4th,  1849  ;  six  months. 

William  Crofton  Moat,  of  Upper  Berkeley- 
street,  Middlesex,  surgeon,  for  improvements  in 
engines  to  be  worked  by  steam,  air,  or  gas. 
Patent  dated  January  4th,  1849  ;  six  months. 


GROSS  DERELICTION  OF  DUTY  BY  A 
DISPENSING  CHEMIST. 


At  Guildhall,  on  Monday,  the  7th  inst.,  Mr. 
Henry  John  M'Dougell  appeared  before  Aider- 
man  Farebrother,  to  ask  his  advice  under  the  fol¬ 
lowing  circumstances : — 

Mr.  M'Dougell  said  that  his  application  not 
only  involved  the  safety  of  the  public  against 
ignorance  or  wilful  negligence,  but  also  to  pro¬ 
tect  the  profession  to  which  he  belonged  from 
errors  which,  if  they  terminated  fatally,  would' 
materially  damage  their  reputation.  The  case 
Avas  as  folloAvs : — A  short  time  since  a  patient 
Avas  sent  up  from  the  country  and  placed  under 
his  care,  when,  instead  of  giving  him  opium, 
which  the  person  had  been  accustomed  to  take, 
he  ordered  him  a  sedative  of  henbane  and  cam¬ 
phorated  water.  lie  afterAvards  considered  it 
proper  to  administer  a  double  dose,  and  accord¬ 
ingly  Avrote  a  prescription,  Avhich  was  taken  to 
Mr.  Hooper,  the  chemist  and  druggist,  at  Lon- 
don-bridge,  where  one  of  the  assistants  made  the 
mixture  up,  and  gave  it  to  the  messenger,  having 
only  written  the  Avord,  “Mixture,”  Avithout 
saying  how  it  was  to  be  taken,  according  to  what 
Avas  said  in  the  prescription.  Fortunately,  on 
calling  on  his  patient  the  next  day,  that  person, 
informed  him  that  he  had  not  touched  the  medi¬ 
cine,  as  there  was  no  direction  on  the  bottle. 
On  looking  at  the  mixture  Mr.  M'Dougell  dis- 
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covered  that,  in  addition  to  the  henbane  ordered, 
the  assistant  had  mixed  up  a  portion  of  paregoric, 
containing  three  grains  of  opium  and  an  ounce 
and  a  half  of  spirits,  instead  of  camphorated 
water,  so  that  had  the  dose  been  taken  he  should 
have  found  his  patient  dead,  to  the  great  detri¬ 
ment  of  liis  professional  character.  On  discover¬ 
ing  what  had  occurred,  he  proceeded  to  Mr. 
Hooper’s  shop,  and  saw  the  two  assistants,  and 
on  inquiring  what  the  bottle  contained  one  of 
them  replied  about  three  parts  paregoric.  He 
then  requested  the  assistant  to  read  the  prescrip¬ 
tion  which  he  sent,  who  having  done  so  cor¬ 
rectly,  he  inquired  why  his  directions  had  not 
been  complied  with  ?  when  both  parties  treated 
the  affair  with  great  levity,  and  said  that  “  It 
was  only  a  mistake.”  Under  these  circum¬ 
stances  he  wished  to  know  what  course  he  ought 
to  pursue  to  make  parties  amenable  to  the  law 
for  such  conduct,  which  was  now  of  frequent 
occurrence,  and  which  in  several  instances  in  the 
country  had  terminated  fatally  through  similar 
negligence  ? 

Alderman  Parebrother  asked  if  the  prescription 
was  legibly  written  ? 

Mr.  M'Dougell  replied  that  it  was,  and  any 
one  could  easily  read  it. 

Alderman  Farebrother  wished  to  know  if 
applicant  had  been  to  Apothecaries’ -hall  on  the 
subject  ? 

Mr.  M‘Dougell  said  it  would  be  useless,  as  the 
chemists  and  druggists  bad  taken  the  place  of 
the  old  apothecaries,  aird  were  irot  subject  to  any 
examination  as  to  qualification. 

Aldermair  Farebrother  then  asked  what  specific 
complaint  he  had  to  make  ? 

Mr.  M'Dougell  replied  that  his  complaint  was — 
first,  the  making  up  of  a  poisonous  ingredient ; 
secondly,  that  too  much  was  sent ;  and,  thirdly, 
that  no  direction  was  written  as  to  how  or  when 
it  was  to  he  taken. 

Alderman  Farebrother  said  that  the  last  fault 
was  a  most  fortunate  one  for  the  patient,  as  most 
likely  if  he  had  taken  it  at  night,  as  directed  in 
the  prescription,  he  would  have  been  found  dead 
the  next  morning. 

Mr.  M'Dougell  had  little  doubt  aboutit,  and  then 
the  blame  would  have  fallen  on  him  for  ordering 
a  double  dose,  as  from  paregoric  the  cause  of 
death  would  not  he  so  speedily  observed  as  from 
other  poisons. 

Alderman  Farebrother  granted  a  summons 
against  Mr.  Hooper  for  having,  through  gross 
ignorance  or  criminal  negligence,  allowed  such  a 
poisonous  compound  to  be  made  up  instead  of 
the  proper  prescription  sent  to  him. 


Gold-seeking  in  Calipoknia.— The  gold¬ 
hunting  mania  still  rages  with  unabated  vigour, 
and  the  primitive  state  of  honesty  so  much 
lauded  in  earlier  communications  unfortunately 
given  place  to  theft.  Nay,  blood  has  flowed, 
murders  have  been  committed,  for  the  sake  of 
hidden  treasures  of  gold.  All  government,  civil 
and  military,  seems  to  he  at  an  end  in  the  gold 
districts ;  whole  crews  run  from  their  ships, 
whole  companies  of  American  soldiers  desert,  and 
labourers  can  hardly  be  found  for  the  most  ex¬ 
orbitant  wages.  Whatever  good  the  United 
States  may  derive  eventually  from  the  newly- 
discovered  mineral  wealth,  it  is  abundantly  evi¬ 
dent  that  they  will  have  much  trouble  to  bring 
the  unruly  denizens  of  California  under  tem¬ 
perate  control,  and  to  make  a  civilized  rule 
respected.  The  following  is  from  a  correspon¬ 
dent  at  Lima: — “About  forty  leagues  from 
Monterey,  on  one  side  of  the  river  Sacramento, 
which  runs  into  the  Bay  of  San  Francisco,  a  tract 
of  land  has  been  already  explored,  to  the  extent 
of  100  miles  in  length  and  as  many  in  breadth, 
strewed  with  pieces  of  native  gold  from  a  grain 
to  a  pound  in  weight,  the  metal  being  of  the 
finest  quality,  23  1-10  carats.  To  what  further- 
extent  the  tract  of  gold  land  may  run  is  not  yet 
ascertained.  Sailing-vessels  of  70  tons,  and 
steamers  of  200,  can  go  up  the  river  to  the  com¬ 
mencement  of  this  region  of  riches.  The  results 
of  this  discovery  so  far  are  the  5,029  ounces  of 
gold  brought  up  in  the  Lambayecana,  according 


to  manifest  presented  in  the  Payta  Custom¬ 
house  ;  the  four  packages  which  the  officer  is 
carrying  home  to  the  United  States  Government; 
and  three  ships,  which  left  Monterey  direct  for 
Chili,  each  having  also  a  quantity  of  the  gold  on 
board.  The  Lambayecana  has  scarcely  two  able 
seamen  in  her  crew,  and  the  wages  of  these  are 
80  dollars  per  month  ;  and  the  captain  was  paid 
900  dollars  for  touching  at  Payta  to  land  the 
American  officer  ;  after  which  she  continued  her 
voyage  to  Valparaiso.  Eleven  vessels  at  anchor 
at  Monterey  were  deserted  by  their  crews,  and 
even  some  of  the  captains  left  to  go  in  quest  of 
gold.  The  ships  of  war  were  obliged  to  proceed 
to  sea  in  order  to  prevent  becoming  wholly  un¬ 
manned.  Ihe  company  to  which  the  American 
officer  belonged,  and  which  consisted  of  200  men, 
was  disbanded  altogether,  every  one  hastening  to 
the  gold.  Wearing  apparel,  provisions,  and  labour 
have  risen  enormously': — 70  dollars  have  been  paid 
for  a  cap,  and  that  not  a  new  one  ;  20  dollars  for 
a  small  sack  of  flour ;  and  24  dollars  for  a  box  of 
seidlitz  powders.  A  man  was  paid  6  dollars  for 
helping  to  load  a  cart,  and  where  the  gold  is  a 
blanket  is  worth  80  dollars.  The  Governor  of 
California  is  obliged  to  cook  his  own  meals,  he 
not  being  able  to  procure  a  cook,  even  at  the 
high  rate  of  300  dollars  per  month.  Some  indi¬ 
viduals  have  collected  from  300  to  800  dollars  a 
day,  and  others,  for  several  days  running,  from  75 
to  150  dollars  ;  and  when  the  product  of  any 
spot  does  not  exceed  30  or  40  dollars  it  is  aban¬ 
doned,  and  a  richer  part  sought  after.  The  gold 
exists  from  the  surface  down  to  twelve  feet 
beneath  it,  the  larger  pieces  being  on  the  surface, 
and  the  size  diminishing  with  the  depth,  till  at 
the  depth  mentioned  it  disappears  altogether. 
The  discovery  of  this  immense  deposit  of  metal 
was  quite  accidental.  In  the  spring  Messrs. 
Marshall  and  Bennett,  in  digging  a  ditch  for  the 
purpose  of  erecting  a  saw-mill,  found  a  few 
grains  of  pure  gold,  which  the  current  of  the 
river  had  conveyed  to  that  spot.  The  news  was 
soon  spread  about,  and  the  river  searched,  both 
above  and  below  the  place  chosen  for  the  saw¬ 
mill  ;  and,  gold  being  found  in  both  directions, 
it  led  at  last  to  the  discovery  of  the  district  here 
mentioned.  The  consequence  was,  that  all  per¬ 
sons  abandoned  their  houses  and  proceeded  to 
gather  up  the  precious  metal  ;  and,  as  no  fur¬ 
ther  capital  was  required  than  a  basket  and  a 
knife,  or  a  bullock’s  horn,  to  break  the  ground, 
the  labourers  are  now  the  richest  individuals  in 
the  country.  The  few  merchants  and  specula¬ 
tors,  who,  a  short  time  ago,  were  the  only 
wealthy  men  of  Upper  California,  must  now  go 
and  share  the  labour  of  the  workmen,  if  they  do 
not  intend  to  remain  relatively  poor,  for  they 
can  get  no  one  to  work  for  them  ;  eacli  man  col¬ 
lecting  gold  on  his  own  account,  or,  by  mutual 
agreement,  several  sharing  the  product  of  a  day’s 
labour  between  them.” 

Proposed  Submarine  Telegraph  between 
England  (Folkestone)  and  France.— A  most 
interesting  telegraphic  experiment  has  taken 
place  at  Folkestone  with  a  submarine  telegraphic 
wire,  preparatory  to  the  sinking  over  the  Straits 
of  Hover  a  properly  insulated  telegraph.  The 
process  followed  was  that  of  starting  about  noon 
a  steamer  belonging  to  the  South-Eastern  Com¬ 
pany,  with  the  necessary  apparatus  on  hoard, 
and  reeling  off  by  means  of  a  drum  the  wires 
continuously  for  two  miles  out  at  sea.  The 
experiment  succeeded  perfectly,  in  consequence 
of  which  we  understand  a  telegraphic  communi¬ 
cation  is  forthwith  to  be  established  betw'een  Eng¬ 
land  and  France.  The  experiments  were  made  at 
Folkestone  harbour,  under  the  direction  of  Mr. 
AValker,  the  superintendent  of  the  South-Eastern 
Company’s  telegraphic  system,  and  on  board  the 
Princess  Clementine,  one  of  the  company’s 
steamers.  Among  the  visitors  present  were.  Sir 
Howard  Douglas,  Colonel  Tylden,  H.E.,  and 
other  engineer  officers  from  Dover,  Colonel  Be- 
resford,  II. A.,  Major  Spiller,  11. A.,  Captain  Jack- 
son,  R.A.,  Captain  Alderson  Bailey,  Lieutenant 
Essell,  R.N.,  Mr.  Weekes,  of  Sandwich,  Mr. 
Renshaw  ;  Mr.  Hatcher,  secretary  of  the  Electric 
Telegraph  Company ;  Dr.  Bachhoffiier,  &c. 


Among  the  residents  of  Folkestone  who  were 
upon  the  pier  was  M.  Caussidiere,  ex-Prefect  of 
Police.  It  -w'as  intended  to  have  taken  the  wire 
lor  two  miles  out  lo  sta,  but  the  wind  having 
risen  in  the  night,  and  a  smart  breeze  in  the 
morning  having  caused  a  swell,  it  was  considered 
that  the  steamer  would  have  pitched  and  rolled 
too  much  for  the  safety  of  the  wire,  and  that  it 
would  also  have  been  impossible  to  manage  the 
instrument  so  as  to  have  kept  the  needles  up¬ 
right.  Upw'ards  of  two  miles  of  wire  were, 
therefore,  carried  out  in  a  small  boat  and  sub¬ 
merged  in  the  sea  along  the  mouth  of  the  har¬ 
bour  and  at  the  side  of  the  pier.  One  end  of  the 
wire  was  connected  with  a  telegraphic  instru¬ 
ment  on  the  deck  of  the  steamer,  and  the  other 
end  with  the  telegraph  w-ire  communicating 
with  London.  The  arrangements  having  been 
completed,  about  half-past  twelve  the  tele¬ 
graph  w  as  placed  in  communication  with  Lon¬ 
don,  and  a  message  was  sent  by  Mr.  Walker  to 
the  chairman  of  the  South-Eastern  Company  to 
inform  him  that  the  experiment  was  entirely 
successful.  A  continued  correspondence  was 
kept  up  between  the  Princess  Clementine  and 
the  stations  of  London,  Ashford,  and  Tunbridge, 
which  was  continued  with  the  most  perfect  suc¬ 
cess  at  intervals  for  three  or  four  hours,  messages 
being  interchanged  between  the  steamer  and  all 
these  stations.  The  bells  at  the  electric  tele¬ 
graph  offices  at  Tunbridge  and  London-bridge 
were  vigorously  rung  by  the  instrument  on  board 
the  Princess  Clementine,  and  no  greater  difficulty 
was  experienced  in  making  the  signals  with  the 
submarine  conductor  than  with  the  ordinary 
wires  on  land.  The  wire  employed,  the  total 
length  of  which  was  3,600  yards,  was  made  in 
accordance  with  a  suggestion  from  Mr.  Walker, 
i.e.,  it  was  coated  with  gutta  percha.  The  size 
of  the  wire  used  is  No.  16  copper  wire,  and  its 
thickness  when  covered  with  gutta  percha  is 
nearly  a  quarter  of  an  inch  in  diameter.  The 
wire  used  is  to  be  employed  in  the  Merstham 
tunnel,  and  a  similar  wire  will  be  placed  in  all 
the  tunnels  on  the  line,  the  Shakspere,  Abbott’s 
Clifi’,  and  Martello  tunnels  being  already  pro¬ 
vided  with  wire  of  this  kind.  The  defective  in¬ 
sulation  of  the  wires  against  which  this  new 
wire  was  intended  to  provide  has  been  the  only 
serious  practical  difficulty  which  has  had 
to  be  overcome  in  working  the  electric  tele¬ 
graph.  Hitherto  the  working  of  the  wire, 
as  covered  with  gutta  percha  in  the  tunnels, 
has  been  very  satisfactory ;  and  its  durability, 
and  the  complete  insulation  which  it  effects,  ap¬ 
pear  to  have  suggested  its  applicability  for  the 
pui’poses  of  submarine  telegraphic  communica¬ 
tion.  The  wire  is  patented  by  Mr.  Foster,  of 
the  gutta  percha  manufactory  at  Streatham,  who 
assisted  at  the  experiments.  Three  or  four  spe¬ 
cimens  of  wire  were  exhibited  on  board,  one  or 
two  of  them  being,  probably,  better  adapted  to 
the  experiment  of  a  communication  across  the 
thirty  miles  of  channel  than  the  wire  actually 
used.  Among  them  w’ere  specimens  of  No.  8 
and  14  galvanized  iron  wire,  a  three-twisted  No. 
16  copper  wire,  and  also  the  single  copper 
wire  used  in  the  experiments,  but  all  of  these 
being  coated  much  more  thickly  with  gutta 
percha  than  that  actually  used,  some  of  them 
being  in  the  whole  nearly  three  quarters  of  an 
inch  in  diameter.  One  of  these  Mr.  Walker 
proposes  to  lay  down  permanently  across  the 
Folkestone  harbour  in  place  of  the  wires  now 
carried  at  the  back  of  the  Pavilion  Hotel,  in 
order  thereby  to  connect  the  harbour  station 
with  the  thorough  communication  by  the  main¬ 
land.  We  understand  that  the  coil  of  two  miles 
of  wire  used  in  the  experiments  will  be  in 
the  library  of  the  Royal  Institution  on  the  19th 
of  January,  the  first  Friday  of  their  session. 
A  needle  telegraph  fitted  up  with  lightning  con¬ 
ductors  and  moveable  coils,  upon  a  plan  invented 
by  Mr.  Walker,  is  deserving  of  a  brief  explana¬ 
tion.  It  is  well  known  that  the  aurora  borealis, 
as  well  as  certain  states  of  the  atmosphere, 
affect  the  needles  and  cause  them  to  hang  many 
degrees  out  of  the  perpendicular.  The  deflection 
from  these  causes  is  generally  so  great  that  the 
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needles  are  brought  up  close  against  the  stops, 
and  cannot  be  moved  further  in  that  direction. 
By  the  simple  mounting  of  the  galvanoinetric 
coils  on  moveable  wheels  the  needle  is  easily 
brought  to  a  perpendicular  state  by  turning  a 
stud  and  causing  the  coil  to  pass  in  a  direction 
opposite  to  that  to  which  the  needles  had  been 
deflected.  By  this  means  the  imwer  of  making 
telegraph  deflections  in  both  directions  is  re¬ 
gained,  and  the  instrument  may  be  worked 
without  difficulty.  The  lightning  conductor  in 
Mr.  Walker’s  invention  consists  of  a  vertical 
wire  furnished  with  radiating  points,  and  a 
bobbin  of  finer  wire  than  any  used  elsewhere  on 
the  instrument.  This  is  surrounded  by  a  small 
brass  cylinder  connected  with  the  earth,  by 
which  arrangement  the  lightning- charge  has 
the  best  possible  course  to  the  earth.  Any 
overcharge  would  burn  the  little  coil  of  wire, 
and  escape  to  the  earth  without  injuring  the  in¬ 
strument.  This  actually  occurred  at  Tunbiidge 
Wells  during  the  last  thunderstorm.  About 
four  o’clock  the  submerged  wire  was  drawn  in 
and  wound  up  without  having  sustained  the 
least  damage.  Mr.  Renshaw  expressed  himself 
highly  gratified  with  the  perfect  success  of  the 
experiment,  and  congratulated  Mr.  Walker  on 
the  result,  which  he  said  he  should  have  great 
pleasure  in  reporting  to  a  meeting  of  his  brother 
directors.  Every  one  on  board  appeared  to 
be  equally  satisfied  with  the  experiments  so 
far  as  they  went,  and  which  may  be  taken  to 
establish  the  practical  value  of  a  submerged 
telegraph  wire  insulated  by  gutta  percha. 
With  respect  to  the  practical  bearing  of  these 
experiments  upon  the  possibility  of  establishing 
a  telegraphic  communication  with  the  opposite 
coast,  there  appears  to  be  no  greater  difficulty  in 
running  out  and  communicating  along  thirty 
miles  of  such  wire  than  along  two  miles.  All 
that  would  be  requisite  would  be  to  determine 
the  kind  of  wire  proper  to  be  used,  which  would 
be  most  likely  a  twisted  iron  wire  coated  with 
gutta  percha,  as  in  some  of  the  larger  speci¬ 
mens  exhibited.  We  hear  that  !Mr.  Foster 
expresses  himself  so  confidently  respecting  the 
complete  insulation  gained  by  his  preparation 
that  he  is  willing  to  find  the  gutta  percha  neces¬ 
sary  for  coatmg  a  wire  of  sufficient  length  to 
stretch  across  the  Channel  whenever  the  railway 
directors  consent  to  supply  the  wire.  The  chief 
difficulty  would  probably  be,  not  in  effecting  the 
communication,  but  in  maintaining  it,  and  we 
were,  therefore,  anxious  to  learn  Mr,  Walker’s 
views  respecting  the  probability  of  the  fracture 
of  the  submerged  wire  by  the  dragging  of  ships’ 
anchors,  the  bites  of  the  larger  sea  fish,  and  other 
casualties.  Mr.  Walker  would  provide  against 
these  accidents  by  having  two  or  three  wires  be¬ 
tween  each  port,  say  Dover  and  Calais,  or  Folke¬ 
stone  and  Boulogne.  These  wires  he  would  run 
out  in  dififerent  tracks  across  the  Channel,  and 
by  this  means,  and  by  not  making  the  communi¬ 
cation  dependent  at  either  port  upon  a  single 
wire,  the  probabilities  would  be  greatly  against 
their  all  being  broken  on  the  same  day.  In  the 
event  of  one  of  the  wires  being  fractured,  the 
South-Eastern  Company,  in  their  powerful  fleet 
of  steamers  ready  at  their  command  at  both  ports, 
possess  great  facilities  for  promptly  discovering 
and  fishing  up  the  broken  wire,  when  its  repair 
would  be  the  work  of  a  very  short  time.” 

A  Dispenser  as  he  Should  not  Be. — The 
dispenser  who  licks  the  lip  of  the  syrup-bottle, 
after  pouring  out  what  he  requires,  who  removes 
any  foreign  body  from  a  mixture  by  putting  his 
fingers  into  it,  or  puts  a  cork  between  his  teeth 
to  soften  it  and  make  it  fit  the  mouth  of  a  bottle, 
might  be  compared  to  an  ill-bred  person  who, 
at  meal  time,  drinks  from  the  decanter,  helps 
himself  to  salt  with  his  fingers,  or  cuts  bread 
from  the  loaf  with  a  knife  which  has  just  been 
in  his  mouth.  He  who  prepares  the  dose  for 
the  sickly,  and  often  fastidious,  patient  should 
be  especially  careful  that  he  add  no  extraneous 
repulsiveness  to  that  which  of  necessity  belongs 
to  the  prescribed  remedy.  —  W'ohr  and  Redwood's 
Pharmacy, 

Is  THE  Gholeea,  at  TooxiNtt  ?— Mr.  J.  F. 


Rose,  surgeon,  of  60,  Stamford-street,  denies 
that  the  cholera  is  at  Tooting  in  the  followdng 
letter  to  the  Times  ;  —  “  Sir, — I  was  requested  by 
one  of  the  guardians  to  visit  the  sick  children 
belonging  to  the  Holborn  union,  who  had  been 
removed  to  the  Free  Hospital  in  Gray’s-inn-lane 
from  Mr.  Drouet’s  house  at  Tooting,  and,  ac¬ 
cordingly,  I  attended  there  on  Sunday  and  Mon¬ 
day  last,  and  carefully  inspected  all  the  children 
under  treatment,  about  sixteen  in  number,  and 
as  I  saw  a  great  many  cases  of  cholera  of  the 
worst  descrqition  in  1832-33,  and  as  much  alarm 
has  been  excited  in  the  public  mind  by  the 
Tooting  cases,  perhaps  you  will  allow  me 
through  your  columns  to  make  known  to  the 
profession  the  symptoms  of  the  disease  I  ob¬ 
served  in  these  children,  and  I  think  it  will  be 
universally  admitted  that  their  cases  differ  very 
materially  from  those  which  the  cholera  exhibited 
when  it  prevailed  last  in  this  country.  The 
marked  symptoms  of  Asiatic  cholera  are  col¬ 
lapse,  total  loss  of  pulse  within  an  hour  or  two 
of  the  attack,  vomiting,  rice  evacuations,  pecu¬ 
liarly  pinched  features,  not  to  be  mistaken ; 
altered  intonation  of  voice,  suppressed  secretion 
of  or  locked-up  bile,  suppressed  urine,  cold  ex¬ 
tremities  with  blue  tint,  incessant  thirst,  violent 
cramps  in  the  stomach  and  limbs,  constant  rest¬ 
lessness,  and  great  desire  for  more  freedom  of 
breath.  Now,  none  of  the  children  I  saw  in  the 
Free  Hospital  had  cramps,  the  blue  tint,  the  loss 
of  pulse  (save  one,  which  was  in  extremis'),  the 
peculiar  pinched  features,  the  suppressed  secre¬ 
tions  of  bile  or  urine,  the  peculiar  alteration  of 
voice,  nor  great  restlessness  ;  but  the  symptoms 
exhibited  were  such  as  generally  are  seen  with 
low  bilious  fever,  accompanied  by  diarrhoea. 
The  patient  lay  quiet  and  had  not  much  pain, 
the  evacuations  were  not  copious,  nor  of  rice 
colour,  the  pulse  small  and  frequent,  the  coun¬ 
tenance  little  changed,  the  skin  warm  and  moist, 
excepting  in  the  case  before  alluded  to ;  but 
there  was  the  sunken  eye,  the  low  feeble  voice, 
and  the  collapse,  which  appeared  to  arise  from 
want  of  power  in  the  constitution  to  bear  up 
against  the  attack,  and  to  produce  reaction,  or 
the  secondary  stage  of  fever,  occasioned,  I  should 
say,  principally  from  the  quality  of  their  dieting 
being  too  low,  from  their  apartments  not  being 
sufficiently  warmed  and  ventilated,  and  from 
their  clothing  not  being  adapted  to  protect  them 
from  the  sudden  variations  in  the  climate.  It  is 
obvious,  too,  that  the  disease  cannot  have  been 
produced  by  atmospheric  influence.  No  child 
in  Tooting,  out  of  Mr.  Drouet’s  establishment, 
has  been  similarly  attacked,  nor  do  I  learn  that 
any  adult  of  the  house,  whose  dieting  was  doubt¬ 
less  of  a  more  substantial  nature,  has  had  the 
complaint.  It  is  perfectly  well  known  to  the 
profession  that  a  low  bilious  fever,  accompanied 
by  diarrhoea,  has  prevailed  to  a  great  extent  in 
London  for  several  months  past,  presenting  most 
of  the  symptoms  of  the  disease  which  has  at¬ 
tacked  these  children,  and  in  most  instances  it 
has  been  treated  with  success  ;  but  few  medical 
men,  I  apprehend,  have  been  induced  to  desig¬ 
nate  it  cholera,  and,  at  all  events,  I  know  that  I 
have  not  thought  it  requisite  to  report  the  many 
cases  of  the  kind  which  have  occurred  in  my 
practice  as  cases  of  cholera  to  the  Board  of 
Health.”  If  Mr.  Rose  be  disposed  to  allow  (as 
we  think  he  must)  that  the  symptoms  of  disease 
may  vary  amongst  themselves,  the  disease  being 
essentially  the  same,  he  will  be  in  accord  with 
the  opinions  of  a  large  :iumber  of  modern  patho¬ 
logists  who  recognise  in  cholera  only  an  exag¬ 
gerated  kind  of  lever. 

Opening  op  Islington  Cattle  Market. — 
On  Tuesday  the  New  London  Cattle-market 
was  opened  for  the  sale  of  beasts  and  sheep. 
The  ceremony  was  very  numerously  attended, 
and  the  whole  of  the  stock  brought  to  the  market 
was  sold.  The  market  opened  at  eight  o’clock, 
and  at  its  close  at  three  o’clock  a  dejeuner  Avas 
served  in  the  market-house,  at  which  Mr.  Arm¬ 
strong,  who  has  been  one  of  the  chief  promoters 
of  the  undertaking,  presided. 

Baths  and  Washhouses,  GouLSTON-sauAUE. 

The  numbers  of  those  who  have  bathed  at  the 


model  establishment  in  Goulston-square,  White¬ 
chapel,  to  December  30,  1848,  are — First-class, 
warm,  at  6d.  each,  15,914  ;  first-class,  cold,  at 
3d.  each,  1,832  ;  second-class,  warm,  at  2d.  each, 
53,617 ;  and  second-class,  cold,  at  Id.  each, 
9,466.  Total,  80,829.  The  great  proportion  of 
second-class  warm  baths  proves  that  the  labour- 
ing  classes  in  the  densely-crowded  and  poor  dis¬ 
trict  in  which  the  establishment  has  been  placed 
appreciate  its  advantages. 

Cascarilline. — The  bitter  crystalline  matter 
thus  called  was  discovered  by  Mr.  Duval  in  the 
bark  of  cascarilla.  He  prepared  it  by  first  ex¬ 
hausting  the  bark  by  Avater,  precipitating  the 
solution  by  acetate  of  lead,  filtering,  separating 
the  lead  by  means  of  hydrosulphuric  acid,  eva° 
porating  the  liquor  to  a  third  of  its  volume, 
treating  with  animal  charcoal,  and  evaporating 
spontaneously  in  a  warm  place.  Gradually  there 
collects  on  the  surface  a  crystalline  matter,  which 
must  be  removed  Avhen  the  liquor  becomes  cold, 
but  before  it  has  acquired  a  syrupy  consistence. 
This  matter  sometimes  deposits  on  the  surface  of 
the  glass,  in  which  case  it  presents  a  resinous 
character.  The  liquid  is  next  separated,  and 
the  deposit  treated  wdth  alcohol  of  seventy-eight 
per  cent.  The  alcohol  dissolves  the  colouring 
matter  and  the  fat.  After  decantation  the  re¬ 
sidue  is  dissolved  in  alcohol  of  ninety  per  cent. ,  and 
animal  charcoal  is  added.  Filtration  is  then 
performed,  and  the  solution  allowed  to  evaporate 
spontaneously  in  a  warm  place.  The  crystals 
which  result  should  be  then  washed  Avith  cold 
alcohol,  and  recrystallized  by  spontaneous  eva¬ 
poration.  Cascarilline  crystallizes  in  colourless 
needles  and  in  hexagonal  scales.  It  is  devoid 
of  odour,  and  leaves  a  persistent  taste  of  bitter¬ 
ness  in  the  mouth.  By  fusion  it  becomes  trans¬ 
parent,  and  on  cooling  concretes  into  a  resinoid 
inass.  When  burned  it  leaves  no  residue,  and 
yields  no  ammonia  when  mixed  Avith  hydrate  of 
potash  and  exposed  to  dry  distillation.  It  is 
a  perfectly  neutral  body,  slightly  soluble  in 
water,  and  its  solution  precipitating  none  of 
the  metallic  salts,  not  even  the  basic  acetates 
of  lead.  Solution  of  potash  does  not  ren¬ 
der  it  turbid.  It  is  soluble  both  in  alcohol 
and  in  ether.  It  also  dissolves  in  sulphuric 
acid,  to  Avhich  it  communicates  a  red  tinge. 
From  this  acid  solution  the  addition  of  a  portion 
of  Avater  precipitates  a  small  portion,  and  changes 
the  previous  red  colour  to  green.  If  more  water 
be  added,  then  the  whole  is  precipitated,  and  the 
liquid  becomes  colourless,  but  the  precipitate  is 
green.  This  precipitate  when  treated  Avith 
ammonia  acquires  a  yelloAv  colour,  but  is  not 
dissolved.  Hydrochloric  acid  dissolves  casca¬ 
rilline,  and  yields  a  violet- coloured  solution :  a 
little  water  renders  it  blue,  and  if  more  be 
added  it  becomes  green.  Cascarilline  also  dis¬ 
solves  in  nitric  acid,  and  produces  a  yellow- 
coloured  liquor,  from  which  ammonia  throws 
doAvn  a  precipitate  insoluble  in  excess  of  that 
reagent. 

Eau  de  Cologne.— (1.)  Take  6  pints  of 
rectified  spirit  of  wine,  |  of  a  pound  of  spirit 
of  rosemary,  1  pound  2  ounces  of  eau  de  melisse 
des  carmes,  1~  ounce  of  essence  of  bergamot, 
~  drachm  of  essence  of  neroli,  1  drachm  of 
essence  of  cedrat,  1^  drachm  of  essence  of 
lemon,  and  1  drachm  of  oil  of  rosemary.  Mix 
and  distil  in ,  a  Avater-bath.  Keep  in  a  cool 
place.  (2.)  Take  1  pound  of  alcohol,  1  drachm 
each  of  oil  of  bergamot,  oil  of  orange-peel,  oil  of 
rosemary,  and  bruised  cardamom  seeds,  and  1 
pound  of  orange-flower-water.  Distil  1  pint,  by 
means  of  a  water-bath.  (3.)  Take  of  the  essence 
of  bergamot,  lemon-peel,  lavender,  and.  orange- 
floAver,  of  each  1  ounce;  essence  of  cinnamon, 

^  ounce ;  spirit  of  rosemary,  and  of  the  sjiiri- 
tuous  AA'ater  of  melisse,  of  each  15  ounces  ;  strong 
alcohol,  Tj  pints.  Mix  the  Avhole  together,  and 
let  the  mixture  stand  for  the  space  of  a  fortnight ; 
after  which  introduce  it  into  a  glass  retort,  the 
body  of  which  is  immersed  in  boiling  Avater  con¬ 
tained  in  a  vessel  placed  over  a  lamp,  while  the 
beak  is  introduced  into  a  large  glass  receiver, 
well  luted.  Imitated,  by  pouring  into  a  bottle 
containing  10  oimces  of  spirits  of  wine,  32“  over 
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proof,  2  drachms  each  of  essence  of  bergamot 
and  oil  of  rosemary,  20  drops  of  essence  of 
lemon,  and  12  drops  of;essence  of  neroli,  or  oil 
of  orange.  Cork  the  bottle  "well,  and  seal  it  with 
wax,  shake  it  frequeiitly  for  the  six  following 
days,  and  then  add  1  bounce  of  balm- water,  Cork, 
seal,  and  shake  it  again  for 'three*  or  four  days, 
when  it  will  be  ready.  Care  must' be  taken  to 
mix  the  ingredients  in  this  ordbr,  >  for  if  the 
balm-water  is  added  before  the  others  the  per¬ 
fume  will  be  spoiled. 

Mithkidate,  or  Theriacum,  an  ancient, 
most  absurd,  and  complicated  preparation,  is  said 
to  have  been  discovered!  by  Democrates,  and  to 
be  an  antidote  to  all  poisons.  The  formula  'of 
Democrates  is  as  follows: — Take  24  drachms  of 
cinnamon,  10  drachms  each  of  Indian  spikenard, 
ginger,  saffron,  seeds  of  shepherd’s  purse,  frank¬ 
incense,  and  Chia  tui'pentine,  1  ounce  each  of 
Eedoary,  mace,  long  pepper,  juice  of  hypocistus, 
storax,  opoponax,  galbanum,  opobalsamum,  and 
castor,  7.  drachms  each  of  scordium,  cubebs, 
white  pepper,  .  carrot- seed,  and  bdellium,  5 
drachms  each  of  Celtic  nard,  gentian,  dittany  of 
Crete,  red  roses,  wild  parsley-seed,  cardamoms, 
sweet  fennel-seeds,  gum  arable,  and  strained 
opium,  dissolved  in  wine,  3  drachms  each  of 
aromatic  reed,  valerian-root,  sagapenum,  and 
anise-seeds,  2^  ounces  each  of  catechu,  St.  John’s 
wort,  and  skinks  ;  dry  these,  powder  and  make 
into  an  electuary,  with  three  times  its  weight  of 
honey.  This  preparation,  is  supposed  to  have 
been  taken  by  Mithridates  as  an  antidote  to 
poison.  According  to  some  accounts  viper’s 
flesh  was  also  an  ingredient  which  rendered  it 
an  antidote  to  the  bite  of  snakes  as  well  as  to 
internal  poisons. 

Lavender-water  is  best  manufactured  on 
the  large  scale.  Take  30  gallons  of  the  best 
spirits  of  wine,  pour  it  into  a  copper  still,  placed 
in  a  hot- water-bath,  over  a  clear  but  steady  fire. 
Put  to  it  6  pounds  of  the  largest  and  freshest 
lavender  flowers  picked  from  the  stalks  and 
leaves,  but  not  any  water ;  lute  the  joinings 
carefully,  digest  twenty- four  hours,  and  then  with 
a  gentle  fire  draw  off  26  gallons,  and  immediately 
pour  this  into  a  copper  vessel.  When  it  has 
stood  ten  days  add  10  ounces  of  the  best  English 
oil  of  lavender,  mix  the  whole  well,  and  do  not 
disturb  it  for  a  month.  The  older  the  better,  if 
it  be  kept  from  too  much  heat  or  cold.  What 
remains  in  the  still  will  make  an  inferior  sort. 
Lavender-water  may  be  imitated  by  mixing  a 
gallon  of  proof  spirits  with  I5  ounce  of  the  best 
English  oil  of  lavender :  if  more  oil  is  used  it 
will  render  the  spirit  white  or  turbid.  When 
properly  mixed  let  it  be  put  into  glass  bottles, 
well  stopped,  which  are  to  be  shaken  before 
using.  Or  to  1  pound  of  rectified  spirit  put  2 
ounces  each  of  oil  of  lavender  and  of  bergamot, 
and  4  cloves  ;  shake  well,  and  add  2  ounces  of 
distilled  water.  Oil  of  lavender  may  be  adul¬ 
terated  with  the  second  sort  distilled  from  the 
residue  of  the  flowers  in  the  still,  and  with 
spirits  of  wine. 

To  Make  Silkworm  Gut.— -Steep  silkworms, 
when  just  ready  to  spin,  in  strong  vinegar  for 
twelve  hours  in  warm  weather,  or  two  or  three 
in  cold ;  then  take  them  out,  break  them  in  half, 
stretch  them  out  as  far  as  possible  on  a  board, 
furnished  with  slits  or  pegs  to  hold  them,  and 
dry  them  in  the  sun.  Used  by  anglers.  The 
worms  may  be  known  to  be  going  to  spin  by 
refusing  food,  and  by  having  a  fine  silken  thread 
hanging  from  their  mouths. 

Incorrodible  Ink. — Prep.  I. :  a.Takepowdered 
copal  25  grains  ;  oil  of  lavender  200  grains  ;  dis¬ 
solve  by  a  gentle  heat,  add  lampblack  3  grains, 
indigo  1  grain. — b.  Powdered  copal  1  part;  oil  of 
lavender  7  parts  ;  vermilion  4  parts ;  as  last. 
II.  Take  genuine  asphaltum  1  part ;  oil  of  tur¬ 
pentine  4  parts  ;  dissolve,  and  add  lampblack  or 
blacklead  to  bring  it  to  a  proper  consistence. 
Desists  the  action  of  iodine,  chlorine,  alkalis, 
and  acids.  III.  Asphaltum  dissolved  in  amber 
varnish  and  oil  of  turpentine,  and  coloured  with 
lampblack. 

loDATE  OF  Potash. — Prep.  I. :  Neutralize  a 
hot  solution  of  potassa  with  iodine,  evaporate  to 


dryness  by  a  gentle  heat,  powder,  and  digest  in 
alcohol,  to  dissolve  out  the  iodide  of  potassium, 
then  dissolve  the  residue  in  hot  water  and 
crystallize.  II. :  (M.  Henry,  jun.)  Iodide  of 
potassium  2  parts  ;  chlorate  of  potassa  3  parts  ; 
fuse  the  iodide  of  potassium  in  a  large  Hessian 
crucible ;  remove  it  from  the  fire,  and  add, 
while  still  fluid,  successive  portions  of  the 
powdered  chlorate  of  potassa,  stirring  well  after 
each  addition.  When  the  matter  ceases  to 
froth  up,  cool,  powder,  and  digest  in  tepid  water 
to  dissolve  out  the  chloride  of  potassium,  when 
the  residue  may  be  dissolved  in  hot  water  and 
crystallized,  A  mixture  of  iodate  of  potash 
and  starch  is  a  most  delicate  test  for  sulphurous 
acid. 

The  Employment  of  Nitrate  of  Potash  in 
Agriculture. — The  agency  of  nitrate  of  potash 
upon  plants  presents  contradictions  in  the  ob¬ 
servations  which  have  been  published.  It  is 
pretended,  on  the  one  hand,  that  gardeners  em¬ 
ploy  this  agent  with  success  to  accelerate  the 
vegetation  of  onions.  And  Trommsdorf  has 
asserted  that  of  two  branc'nes  of  peppermint,  one 
plunged  into  pure  water,  and  the  other  into 
water  containing  nitrate  of  potash,  the  former 
absorbed  only  145  grains  of  the  solution,  whilst 
the  latter  absorbed  348.  Barton,  on  the  con¬ 
trary,  has  asserted  that  a  few  grains  of  nitre  had 
sufficed  in  his  experiments  to  kill  a  kalmia.  M. 
Vogel  plunged  an  individual  of  Matricaria  par- 
thenium  in  a  solution  containing  one-thirtieth 
part  of  its  weight  of  nitrate  of  potash.  It  began 
to  fade  after  the  lapse  of  two  days,  and  died  at 
the  expiration  of  the  fourth ;  whilst  another  in¬ 
dividual  of  the  same  species  being  plunged 
in  a  solution  of  sulphate  of  lime  preserved 
its  freshness  for  a  week.  The  leaves  of  those 
plants  which  had  rested  for  some  days  in  a 
solution  of  nitrate  of  potash  became  covered  over 
with  little  white  crystals,  which  were  found  to 
be  those  of  nitrate  of  potash.  These  contradic¬ 
tions  as  to  the  action  of  nitrate  of  potash  depend 
upon  the  influence  of  the  size  of  dose,  and  the 
length  of  time  during  which  the  experiments 
were  protracted. 

Essence  op  Eshallots.— Peel  2  ounces  of 
eshallots,  pound  them  in  a  mortar,  and  infuse  in 
a  pint  of  sherry  for  ten  days  ;  pour  this  liquor 
on  3  ounces  more  of  pounded  eshallots,  and  again 
macerate  for  ten  days.  It  is  excellent  for  making 
mustard,  flavouring  soups,  &c. 

Essence  of  Ginger.— Take  6  ounces  of  sliced 
ginger,  12  ounes  of  alcohol,  4  ounces  each  of  re¬ 
fined  sugar  and  of  water,  2  drachms  cardamom 
seeds  bruised  ;  macerate  for  three  weeks  and 
filter. 

Plate  Powder  to  Clean  Plate  byBoiling. — 
Take  bitartrate  of  potash,  common  salt,  and 
alum,  of  each  equal  parts.  Mix  well.  Add  a 
little  of  this  powder  to  the  water  in  which  plate 
is  boiled. 


TO  CORRESPONDENTS. 


“  Mr.  James  Snell.” — Madder  is  o-enerally  used  as  a  dye; 
sometimes,  however,  for  medical  purposes.  It  is  astrin¬ 
gent,  and  supposed  to  be  emmenagogue  and  deobstruent. 
The  powder  has  been  given  in  doses  of  half  a  drachm  to 
one  di  achai,  or  more,  with  sulphate  of  potash,  lour  times  a 
day,  or  in  form  of  decoction.  It  tinges  the  urine  blood- 
red,  and  also  imparts  its  colour  to  the  bones.  It  is  appa¬ 
rently  a  remedy  of  little  power,  though  it  has  been  pre¬ 
scribed  in  jaundice,  amenorrlioea,  rickets,  &c.,  and  in  the 
atrophy  of  infants. 

“A  Tobacconist,  Truro.” — Tobacco  is  extensively  adulte¬ 
rated  with  dried  dock-leaves,  browned,  a®  is  the  case  with 
tobacco  itself,  by  sulphate  of  iron  and  cascarilla,  for  the 
purpose  of  giving  it  flavour.  Nitrate  of  potash  is  added 
to  make  tobacco,  in  form  of  cigars,  kindle  readily;  but  it 
i*  injurious  to  the  lungs.  Other  metallic  substances  are 
often  found  mixed  with  tobacco,  such  as  antimony,  bi¬ 
chloride  of  mercury,  copper,  lead,  &c.,  as  well  as  alum, 
sugar,  treacle,  led  ochre,  liquorice,  hellebore.  Tobacco 
in  the  form  of  snutf  is  adulterated  still  more  largely. 

“  Mr.  John  Barrow.” — Ipecacuanha  is  adulterated  before 
importation  by  being  mixed  with  roots  of  several  sorts 
of  violets,  ionidium,  &c.  The  genuine  sort  is  in  short 
wrinkled  pieces  of  a  grey  or  brown  colour.  The  larger  and 
browner  the  pieces  the  better.  When  white  and  smooth 
it  is  very  weak.  This  latter  and  other  roots  are  sold 
in  powder  by  fjaudulent  druggists  mixed  with  potassio- 
tartrate  of  antimony.  This  fraud  can  only  be  delected  by 
analysis. 


‘‘  Mr.  J.  Allen.”— Sandarach  is  obtained  principally  from 
the  Thuya  articulata,  a  native  of  Barbary.  It  exudes 
spontaneously,  and  is  usually  found  in  the  state  of  small 
round  bars  of  a  brown  colour,  and  semitransparent;  in 
appearance  not  unlike  mastich,  but  rather  more  trans¬ 
parent  and  brittle.  When  charred  mastich  softens, 
which  sandarach  does  not,  but  crumbles  to  powder. 
Unlike  common  resin,  it  does  not  dissolve  in  tallow  or 
oil.  Unverdorben,  the  great  authority  on  resins  in 
general,  has  subjected  sandarach  to  a  minute  chemical 
investigation. 

”  A  -Manufacturer.” — Paraffine  was  discovered  by  Reichen- 
bach,  and  by  him  made  known  in  1830.  Its  name  is  de¬ 
rived  from  parum  and  aflinis,  on  account  of  the  little 
or  no  affinity  which  it  exhibits  for  other  substances. 
Chlorine  exerts  no  action  upon  it,  neither  is  it  acted  upon 
or  altered  by  sulphuric,  hydrochloric,  nitric,  acetic, 
oxalic,  or  tartaric  acids,  nor  by  solutions  of  ammonia, 
potash,  lime,  baryta,  strontia,  carbonated  alkalis,  hydrate 
of  lime,  or  potassium,  even  when  in  a  state  of  fusion, 
lied  oxide  of  lead  and  binoxide  of  manganese  are  equally 
without  action  upon  it.  When  melted  with  sulphur, 
phosphorus,  or  selenium,  it  dissolves  a  small  portion  of 
these  bodies,  but  in  other  respects  remains  unaltered. 

”  Mr.  K.  Hooper.” — Gentian  is  the  root  of  the  Gentiana 
lutea,  a  native  of  the  mountainous  parts  of  France,  also 
of  Switzerland  and  Hungary.  It  is  said  to  have  been 
named  after  Gentius,  a  king  of  Illyria. 

“  A  Country  Bookseller.” — Paper  such  as  we  ure  at  pre¬ 
sent  was  unknown  to  the  ancients.  Most  probably  we 
derived  its  use  from  the  Arabians,  who,  it  is  believed, 
were  acquainted  with  paper  made  from  cotton  rags  as 
early  as  the  year  704.  The  art,  however,  of  paper 
manufacture  was  known  and  practised  at  a  much  earlier 
date  in  China.  Cotton  paper  was  employed  in  Europe 
as  early  as  the  ninth  century. 

”  Mr.  Burnston.” — It  is  a  deposition  of  carbonate  of  lime 
around  a  nucleus,  and  apparently  from  a  solution  of  the 
bicarbonate. 

“  J.  P.  (Dee.  29).” — The  tinned  paper  maybe  obtained  at 
Mr.  Penn's  manufactory,  Coventry-road,  Birmingham, 

“  A  Correspondent  at  Leeds,”  who  desires  us  to,  send  him 
No.  86,  vol.  3,  of  Ihe  Pharmaceutical  Times,  and  the  Con¬ 
spectus,  is  informed  that  both  are  out  of  print. 

“  Mr.  L.  Dean.” — Oxalic  acid  is  procured  by  dissolving  I 
part  of  sugar  in  4  parts  of  nitric  acid,  and  slowly  dis¬ 
tilling  about  1  part  of  the  whole.  The  crystals  are  after¬ 
wards  obtained  by  evaporating  the  liquor  that  re¬ 
mains  in  the  retort.  The  crystals  closely  resemble 
Epsom  salts  in  appearance  ;  hence  the  frequent  mistakes 
which  arise.  An  unfailing  antidote,  if  given  in  time,  is 
chalk  mixed  with  milk  or  water. 

“  A  Copperplate  Engraver,” — Frankfort  black  is  said  to 
be  made  from  the  lees  of  wine,  after  washing  and  burning 
out  the  tartar.  It  may  also  be  made  from  vine  twigs  and 
tendrils,  and  of  inferior  quality  from  bo.xwood  or  ebony 
charcoal  levigated.  It  is  chieffy  use^  iti  copperplate 
printing,  being  richer  in  tint  than  ivoryblack,  and  deep¬ 
ening  on  exposure  to  light. 

“  A  Father.” — There  is  no  chemical  antidote  for  arsenic 
whatever  on  which  we  place  perfect  reliance ;  the  hy¬ 
drated  peroxide  of  iron  is  undoubtedly  the  best ;  but  in 
actual  practice  it  is  next  to  useless,  inasmuch  as  it  ought 
to  be  prepared  when  wanted,  as  its  qualities  are  impaired 
by  keeping.  In  a  case  of  poisoning  by  arsenic  we  would 
depend  on  emetics  and  the  stomach-pump,  discarding  all 
reliance  on  chemical  antidotes  whatever. 

“  Mr.  H.  Langley.” — Essence  of  coltsfoot  contains  no  portion 
of  coltsfoot  whatever,  but  is  composed  of  equal  parts  of 
tincture  of  benzoin  and  balsam  of  Tolu,  with  2  parts  of 
reciified  spirit.  It  is  a  dangerous  medicine  for  coughs, 
for  which  it  is  employed,  being  stimulant,  and  therefore 
irritating. 

“  Mr.  Henry  Nelson.” — The  elixir  of  Garus  is  thus  made: — 
Take  328  parts  of  aloes,  64  parts  of  myrrh,  32  parts  of 
saffron,  16  parts  each  of  cinnamon,  cloves,  and  nutmeg, 
1,000  parts  of  alcohol,  5,000  parts  of  distilled  orange-  ■ 
ffower-water.  Mix  and  digest  for  two  d.vys,  and  distil 
4,000  parts  in  a  water-bath.  Add  5,000  parts  of  syrup  of 
capillaire. 

“  Mr.  Charles  Rogers”  suggests  that  we  should  give  in 
the  forthcoming  number  of  the  Chemical  Times  a  short 
article  on  the  localities  where  gold  had  been  found  an¬ 
terior  to  the  Californian  discovery.  Has  our  coii-espon- 
dent  not  had  enough  of  gold  ?  If  the  metal  were 
really  not  good  for  making  evaporating-dishes,  sauce¬ 
pans,  and  crucibles,  the  civilized  world  would  be  likely 
soon  to  hate  the  stght  of  it. 

“  Mr.  Stephen  Bowden”  is  informed  that  his  valuable 
specimen  of  the  winter’s  bark-tree  has  been  safely  re¬ 
ceived  and  deposited,  according  to  instructions,  in  the 
conservatory,  where  it  will  have  every  care  bestowed 
upon  it. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devot'ed  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 


London  ;  Printed  by  Robert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  ICeunington-lane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  pari^h  of  St.  Dunstan- 
in-the-West,  in  the  City  of  London  ;  and  published  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  320,  Strand,  in  the  City  of  Westminster.— January 
13,  1849. 
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ORIGINAL  SERIES. 

A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  thi  Hospitals  of  Par  is,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 
LECTURE  XLI. 

(lecture  LXIX.) 

The  medicinal  substances  containing  extrac¬ 
tive  matters  may  be  distributed  under  the  follow¬ 
ing  six  heads: — 

1.  Bitter  extractive. 

2.  Purgative  extractive. 

3.  Diophoretic,  diuretic,  anthelmintic,  depu- 

rative,  &c.  &c.,  extractives. 

4.  Extractive  in  conjunction  with  essential  oil. 

5.  Bitter  extractive  in  conjunction  with  essen¬ 

tial  oil. 

6.  Extractive  in  conjunction  with  resin  and 

essential  oil. 


Section  I.— BITTER  EXTRACTIVE. 

A. — bitter  BARK. 

BARK  OF  THE  HOLM  OR  HOLLYOAK. 

(Ilex  aquifolium.) 

This  bark  is  considered  an  excellent  febrifuge  ; 
it  is  usually  administered  in  powder,  in  doses  of  4 
to  8  grammes. 

M.  Deleschamps  has  extracted  from  the  bark 
of  the  hollyoak  a  yellow,  brownish,  crystalline 
substance,  soluble  in  water  and  in  alcohol,  in¬ 
soluble  in  ether. 


BARK  OF  THE  ASH-TREE. 

(Fraxinus  excelsior.) 

Febrifuge,  but  effective  only  in  large  doses 
(20  to  30  grammes,  and  more). 

Keller  has  extracted  from  this  bark  a  peculiar 
principle,  which  crystallizes  in  fine,  hexagonal 
prisms,  is  sparingly  soluble  in  ether,  but  dis¬ 
solves  readily  ki  alcohol  and  in  water  ;  the  name 
“fraxinin”  -has  been  given  to  this  principle. 

BARK  OF  THE  (INDIAN)  CHESNUT- 
TREE. 

(HSsculus  hypocastanum.) 

Thfs  bark  enjoyed  formerly  considerable  re¬ 
putation  as  a  febrifuge ;  it  would  appear,  how¬ 
ever,  that,  except  when  given  in  very  large 
doses,  its  curative  effects  are  exceedingly  doubt¬ 
ful. 


BARK  AND  LEAVES  OF  THE  OLIVE- 
TREE. 

(Olea  europsea.) 

Landerer  has  extracted  from  the  leaves  of  the 
olive-tree  a  crystallizable,  colourless,  bitter  prin¬ 
ciple,  insoluble  in  water,  but  readily  soluble  in 
acids ;  to  this  principle  he  has  given  the  name 
“olivin.”  He  treats  the  leaves  of  the  olive-tree 
with  acidulate  dwater,  concentrates  the  extrac¬ 
tive  fluid  obtained,  and  precipitates  the  concen¬ 
trated  fluid  with  ammonia  ;  he  then  redissolves 
the  precipitate  in  an  acid,  purifies  with  carbon, 
and  reprecipitates. 


BARK  OF  THE  PHYLLYREA. 

(Phyllyrea  latifolia.) 

This  bark  is  considered  to  possess  febrifuge 
properties. 

Carboniezi  has  extracted  from  it  a  bitter,  in¬ 
odorous  principle,  W'hich  crystallizes  in  nacreous 
scales,  and  is  sparingly  soluble  in  cold  water, 
and  almost  insoluble  in  ether,  but  dissolves  rea¬ 
dily  enough  in  boiling  water,  and  with  greater 
facility  still  in  alcohol.  The  name  phyllyrein 
has  been  given  to  this  principle. 


BARK  OF  THE  SIMARUBA. 

(Simaruba  amara.) 

Infusions  and  decoctions  of  the  bark  and  the 
root  of  simaruba  are  frequently  given  in  cases 
of  chronic  dysentery  ;  the  usual  proportion  is  16 
to  20  grammes  of  the  root  to  one  quart  of  water. 


The  decoction  is  much  less  bitter  and  efficacious 
than  the  infusion. 

Morin  has  analyzed  the  bark  of  the  simaruba. 
He  found  in  it : — 

A  resinous  matter, 

A  little  volatile  oil. 

Quassia, 

Ulmin, 

Several  salts. 


ANGUSTURA  VERA. 

(From  Galipea  officinalis.) 

According  to  Husban’s  analysis  this  bark  con¬ 
tains  : — 

Cusparin, 

Gum, 

Extractive, 

Resin, 

Volatile  oil. 

Brandes  found  in  the  bark  of  angustura  vera  a 
vegeto-alkali ;  Thompson  a  principle  analogous 
to  cinchonin.  Since  then  M.  Saladin  found  that 
the  alcoholic  solution  of  the  aqueous  extract  of 
angustura  yields,  upon  spontaneous  evaporation, 
tetrahedrin  crystrals  of  cusparin.  These  crystals 
are  neutral ;  they  fuse  readily,  losing  23  per 
cent,  of  their  weight.  They  are  sparingly 
soluble  in  water  (cold  water  dissolves  one  half 
per  cent,  of  them,  boiling  water  one  per  cent). 
They  are  more  readily  soluble  in  alcohol,  in  the 
acids,  and  in  concentrated  alkalis.  Gallnuts 
precipitate  cusparin  from  its  solutions. 

powder  op  angustura. 

Reduce  the  bark  to  powder,  without  leaving 
any  residue. 

This  powder  is  recommended  as  a  febrifuge,  in 
doses  of  4  to  16  grammes.  It  is  also  given  some¬ 
times  in  cases  of  dysentery,  in  doses  of  ^  to  1 
gramme. 

EXTRACT  OF  ANGUSTURA. 

Lixiviate  the  powder  of  angustura  with  W'ater 
of  68°  Fahrenheit,  and  evaporate  the  solution  to 
the  consistence  of  an  extract. 

From  100  parts  of  bark  I  obtained  28  parts  of 
extract ;  one  part  of  the  latter  is,  accordingly, 
equivalent  to  3^  parts  of  the  bark. 


WILLOW  BARK. 

The  bark  of  the  willows  and  poplars  possesses 
febrifuge  properties.  M.  Leroux  discovered  in 
the  bark  of  the  willow  (salix  helix)  a  bitter, 
crystallizable  principle,  to  which  he  gave  the 
liame  salicin.  This  principle  has  since  been 
found  to  exist  in  the  following  varieties  of  the 
willow  and  of  the  poplar  ; — 

Salix  Alba, 

“  Hastata, 

“  Prsecox, 

“  Monandra, 

“  Incana, 

“  Vitellina, 

“  Fissa, 

“  Amygdalina, 

“  Helix, 

Populus  Tremula, 

“  Tremuloides, 

“  Graeca, 

“  Alba. 

It  is  highly  probable  that  salicin  exists  in  a 
great  many  other  species ;  yet  all  attempts  to 
extract  it  from  some  of  them  have  hitherto 
failed.  This  may  be  owing,  however,  to  the 
presence  of  other  principles  impeding  its  extrac¬ 
tion,  as  would  appear  from  the  fact  that  some 
chemists  have  by  peculiar  processes  succeeded  in 
extracting  salicin  from  some  varieties  of  willow 
which,  ill  other  hands,  had  refused  to  yield 
any. 

The  barks  of  the  willows  and  poplars  are  bitter. 
They  coatain,  besides  salicin  : — 

Corticin, 

Tannin, 

Pectic  acid. 

Gum, 

A  fatty  matter,  and  undoubtedly, 
also,  some  extractive  colouring  mat¬ 
ter. 

Corticin  was  discovered  by  M.  Braconnot. 
This  principle  exists  in  almost  all  ligneous  barks. 


It  has  the  greatest  analogy  with  the  red  prin¬ 
ciple  of  cinchonia,  which  seems,  in  fact,  simply 
a  variety  of  corticin,  modified,  perhaps,  by  the 
presence  of  some  extraneous  colouring  matter. 

Corticin  is  an  inodorous  and  insipid  sub¬ 
stance  ;  it  has  a  pale  red  colour.  It  is  very 
sparingly  soluble  in  water  ;  the  aqueous  solution 
exhibits  a  reddish-yellow  tint.  It  is  readily  so¬ 
luble  in  alcohol,  and  the  solntion  is  not  precipi¬ 
tated  by  water.  It  is  also  very  readily  soluble 
in  concentrated  acetic  acid,  but  from  this  solu¬ 
tion  water  precipitates  it. 

It  dissolves  completely  in  the  alkalis,  without, 
however,  saturating  them.  The  alkaline  carbo¬ 
nates  exercise  no  action  upon  it.  If  corticin  is 
boiled  with  lime-water  or  baryta-water  an  in¬ 
soluble  compound  is  formed,  which  the  caustic 
alkalis  fail  to  dissolve.  Sulphuric  acid  dissolves 
corticin  unaltered  ;  from  this  solution  it  is  pre¬ 
cipitated  by  many  of  the  metallic  salts. 

M.  Braconnot  has  extracted  from  the  bark  and 
leaves  of  several  species  of  poplar  a  peculiar 
principle,  to  which  he  has  given  the  name 
populin.  This  principle  is  greatly  analogous  to 
salicin,  from  which  it  differs,  how'ever,  in  some 
essential  points.  Yan  den  Gheyn  recommends 
the  following  simple  process  for  its  produc¬ 
tion  : — 

Boil  the  bark  of  the  root  of  the  aspen  (Populus 
tremula)  in  water,  and  evaporate  the  decoction 
at  a  gentle  heat,  when  the  populin  will  crystal¬ 
lize  ;  purify  the  crystals  by  solution  in  alcohol, 
and  digest  with  animal  charcoal. 

Pure  populin  is  a  snowy- white  substance  ;  it 
has  a  sweet,  liquorice-like  taste.  It  requires 
2,000  times  its  weight  of  cold,  and  70  times  its 
weight  of  boiling,  water  for  solution.  It  is  more 
readily  soluble  in  alcohol.  On  distillation  it 
yields  an  oily  substance,  which  after  a  time  de¬ 
posits  benzoic  acid.  It  has  the  following  cha¬ 
racters  in  common  with  salicin  : — The  mineral 
acids  transform  both  principles  into  a  white  re¬ 
sinous  powder  ;  dilute  sulphuric  acid  converts 
them  into  grape-sugar,  and  a  peculiar  matter ; 
concentrated  sulphuric  acid  changes  them  into 
rutilin  ;  hot  nitric  acid  converts  them  into  carba- 
zotic  acid. 

Salicin. — According  to  Berzelius,  the  best  pro  - 
cess  to  prepare  salicin  is  that  suggested  by  Nees 
von  Eisenbeck,  viz.,  to  boil  willow  bark  (that  of 
salix  helix  answers  best)  in  water,  add  to  the 
solution  hydrate  of  lime  (which  precipitates  the 
tannin),  filter  the  liquid,  evaporate  the  filtrate  to 
the  consistence  of  syrup,  and  add  a  sufficiency 
of  alcohol  to  effect  the  removal  of  the  gums.  The 
solution  filtered  off  from  the  precipitated  gum, 
yields  upon  evaporation  impure  crystals  of  sali- 
cine;  the  mother  liquor  yields  upon  further 
evaporation  a  fresh  quantity  of  salicine  ;  an  ad¬ 
ditional  quantity  of  salicine  may  then  be  obtained 
by  continuing  to  evaporate  the  last  mother 
liquor,  after  having  previously -added  to  it  a 
certain  amount  of  subacetate  of  lead. 

The  impure  crystals  of  salicine  obtained  in  the 
three  operations  are  dissolved  in  boiling  water, 
and  digested  with  animal  charcoal.  The  solution 
is  filtered  boiling,  ana  the  filtrate  left  to  crys¬ 
tallize. 

Merck  advises  to  boil  the  decoction  of  the 
willow  bark  with  litharge  until  it  is  completely 
decolorated ;  by  this  means  the  gum,  tannin, 
and  extractive  matters  are  removed,  the  salicine 
remaining  in  solution,  together  with  the  oxide  of 
lead ;  the  latter  is  then  precipitated  with  sul¬ 
phuric  acid,  and  the  small  excess  of  the  acid 
subsequently  removed  by  means  of  sulphuret  of 
barium  ;  the  liquid  is  filtered  off  the  precipitate, 
and  the  filtrate  evaporated,  when  the  pure  salicine 
will  be  deposited  in  small  and  delicate  rectangular 
prisms  or  needles  of  white  colour,  presenting 
sometimes  a  nacreous  aspect. 

Salicine  is  composed  of  26  equivalents  of 
carbon,  9  of  hydrogen,  and  14  of  oxygen  ;  it 
contains  besides  6  equivalents  of  water,  which 
secede  from  it  upon  its  combination  with  oxide 
of  lead. 

Pure  salicine  is  inodorous ;  it  has  a  very  bitter 
taste.  It  fuses  at  a  few  degrees  above  212°  Fahr, 
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•without  losing  water ;  upon  cooling  the  fused 
mass  reassumes  the  crystalline  state. 

Water  of  63.6  Fahr.  dissolves  about  6  per  cent, 
of  salicine.  In  boiling  water  salicine  dissolves  in 
all  proportions ;  it  is  almost  equally  soluble  in 
alcohol,  but  insoluble  in  ether  and  in  the  volatile 
oils.  It  dissolves  in  hydrochloric  acid  unaltered, 
so  that  it  may  be  reobtained  from  the  hydro¬ 
chloric  solution  bj'  evaporation.  It  is  more 
readily  soluble  in  nitric  acid  than  in  water  :  cold 
nitric  acid  dissolves  it  unaltered,  but .  hot  nitric 
acid  converts  it  into  benzoic  acid  and  carbazotic 
acid.  Synaptase  changes  salicine  into  grape 
sugar  and  saligenin  Hg  O4). 

From  its  solution  in  dilute  suliDhuric  acid 
salicine  crystallizes  in  large  tetrahedric  prisms. 
All  dilute  acids  decompose  salicine  into  grape 
sugar,  and  a  species  of  resinous  powder  (sa- 
liretine). 

The  solution  of  salicine  in  cold  concentrated 
sulphuric  acid  looks  red,  and  upon  dilution  with 
water  deposits  a  red  sediment  (Braconnot’s 
rutilin),  which  is  insoluble  in  alcohol.  Acids 
deepen  the  red  colour  of  rutilin;  alkalis  change 
it  to  a  dark  violet,  which  turns  red  again  upon 
addition  of  an  acid. 

Acetic  acid  dissolves  salicine ;  the  acetic  so¬ 
lution  turns  milky  upon  the  addition  of  water. 
Acetate  of  lead  fails  to  precipitate  salicine  from 
its  solutions.  Neither  gallnuts  nor  the  salts  of 
platinum  and  silver  exercise  the  slightest  action 
upon  salicine ;  the  salts  of  mercury  hardly 
trouble  its  solution. 

On  distillation  with  sulphuric  acid  and  bi¬ 
chromate  of  potass,  salicine  yields  formic  acid, 
carbonic  acid,  and  volatile  oil  (hydruret  of 
salycile) . 

Salicine  retains  usually  the  aromatic  flovour  of 
the  willows  which  have  supplied  it.  MM. 
Herberger  and  Buchner  regard  this  aromatic 
salicine  as  a  saline  compound  of  salicine  with  an 
odorous  volatile  acid. 

Salicine  is  used  in  medicine  as  a  febrifuge  in 
doses  of  1  to  14  gramme. 

Some  physicians  prefer  the  extract  of  the 
willow  bark  to  salicine,  maintaining  that  the 
matters  which  are  associated  in  the  extract  with 
the  salicine  render  the  latter  more  efficacious. 

The  extract  of  willow  bark  is  prepared  by 
lixiviating  the  pounded  bark  with  water  of  68° 
Fahr. 

BABK  OF  THE  PLUM-TREE,  APPLE- 
TREE,  PEAR-TREE,  &c.  &c. 

The  bark  of  a  great  many  of  the  Rosaceae,  of 
Padus  mahaleb,  for  instance,  Padus  avium, 
Prunus  virginiana,  Prunus  cocumiglia,  is  as¬ 
tringent,  and  used  medicinally  as  such  or  as  a 
febrifuge ;  the  poisonous  volatile  principle, 
which  is  found  in  the  leaves  and  seeds  of  many 
of  the  trees  of  this  tribe,  exists  often  also  in  their 
bark. 

Komminck  and  Sterns  have  extracted  from 
the  bark  of  the  plum-tree,  pear-tree,  apple-tree, 
and  cherry-tree,  a  crystalline  principle,  to  which 
they  have  given  the  name  Phloridzin.  This 
principle  has  been  carefully  studied  by  M.  Stass. 
It  has  a  bitter,  astringent  taste ;  it  crystallizes  in 
prisms  and  needles  of  silky  lustre.  It  is  com¬ 
posed  of  32  equivalents  of  carbon,  15  equivalents 
of  hydrogen,  and  12  equivalents  of  oxygen -t- 6 
equivalents  of  water.  Its  composition  may  ac¬ 
cordingly  be  represented  by  the  formula  for 
salicine  +  2  equivalents  of  oxygen. 

Phloridzin  is  almost  insoluble  in  cold  water  ; 
boiling  water  dissolves  it  in  all  proportions.  It 
is  exceedingly  soluble  in  alcohol,  insoluble  in 
ether.  Dilute  sulphuric  acid  converts  phloridzin 
into  grape  sugar  and  phloretin,  a  crystallizable 
substance  which  is  almost  insoluble  in  water. 
Phloridzin,  when  placed  in  contact  with  the  air 
and  with  ammonia,  absorbs  oxygen  and  ammonia, 
and  is  converted  into  a  red  substance,  called 
phlorizein. 

E.— BITTER  ROOTS. 

The  following  are  the  bitter  roots  which  are 
most  frequently  used  in  medicine ; — 

The  root  of  Pareira  brava, 


The  root  of  Columbo, 

“  Quassia  amara, 

“  Gentian. 


PAREIRA  BRAVA. 

The  root  and  sometimes  the  stem  of  several 
species  of  plants  belonging  to  the  genus  Cissam- 
pelos  (more  particularly  cissampelos  pareira, 
guyaquilensis,  caapeba,  mauritiana,  microcarpa) 
are  used  in  medicine  under  the  name  of  pareira 
brava. 

The  abuta  rufescens  of  Guayana,  and  the 
roots  and  wood  of  a  great  many  plants  of  the 
cocculus  and  menispermum  tribes,  are  used  in 
America  and  in  the  Indies,  being  considered  to 
possess  medicinal  properties  analogous  to  those 
of  the  plants  of  the  cissampelos  family. 

Pareira  brava  enjoyed  formerly  considerable 
reputation  as  a  febrifuge  and  efficacious  remedy 
in  diseases  of  the  liver;  it  was  also  often  re¬ 
sorted  to  in  diseases  of  the  urinary  organs,  and, 
at  one  time,  considered  an  excellent  lithontriptic. 
At  present,  however,  it  is  only  rarely  had  re¬ 
course  to  in  Europe,  though  it  holds  still  its 
ground  in  India  and  America. 

M.  Feneulle  found  in  pareira  brava  : — 

A  soft  resin, 

A  yellow  bitter  principle, 

A  brown  principle. 

Starch, 

An  animalized  matter. 

Several  salts. 

Wiggers  has  extracted  from  it  a  peculiar  vegeto- 
alkali,  to  which  he  has  given  the  name  Cissam- 
pelin,  or  Pelosin. 

This  vegeto-alkali  is  yellowish  and  trans¬ 
parent.  It  has  a  bitter  sweetish  taste;  it  is 
insoluble  in  water,  with  which  it  may,  however, 
enter  into  combination ;  from  this  combination 
the  pelosin  secedes  again  at  212°  Fahrenheit. 
Pelosin  restores  the  blue  colour  to  reddened 
litmus  paper,  and  combines  with  acids ;  of  the 
salts  which  it  forms  with  the  latter,  the  hydro¬ 
chlorate  alone  has  been  obtained  in  the  crystalline 
state. 

Wiggers  recommends  the  following  process  for 
the  preparation  of  pelosin :  — 

Extract  th.e  root  of  pareira  brava  with  water 
acidulated  with  sulphuric  acid ;  precipitate  the 
solution  obtained  with  carbonate  of  soda ;  purify 
the  precipitate  by  solution  in  ether. 

INFUSION  OF  DECOCTION  OF  PAREIRA. 

Take  of  Pareira  brava-root,  30  grammes. 
Water,  1,000  grammes. 

Infuse,  or  boil. 

The  process  of  infusion  is  preferable  to  that  of 
decoction  :  the  infusion  of  pareira  is  limpid  and 
very  bitter ;  whereas  the  decoction  looks  turbid 
and  has  a  much  less  decidedly  bitter  taste. 

The  infusion  is  still  used  as  a  lithontriptic, 
and  also  as  a  diuretic  ;  but  hardly  ever  in 
Europe. 

EXTRACT  OF  PAREIRA. 

Extract  the  root  with  water  or  with  alcohol ; 
with  either  of  these  vehicles  pareira  will  yield  the 
eighth  part  of  its  own  weight  of  extract. 

ALCOHOLIC  TINCTURE  OF  PAREIRA. 

Take  of  Pareira  brava,  1  part. 

Alcohol  of66C.  (21°  Cartier),  5  parts. 

Macerate  for  fifteen  days  ;  filter. 

The  essence  of  pareira  brava  is  prepared  in  the 
same  way,  with  1  part  of  pareira  to  2  parts  of 
alcohol  of  80  C. 


COLUMBO-ROOT. 

The  root  of  columbo  is  furnished  by  the 
Cocculus  palmatus. 

According  to  Blanche’s  analysis,  columbo-root 
is  composed  of :  — 

Starch  (33  per  cent,  of  the  weight  of  the  root), 
Animalized  matter, 

A  yellow,  bitter  matter, 

A  little  volatile  oil. 

Several  salts. 

The  yellow,  bitter  matter  is  soluble  in  water 
and  in  alcohol.  Wittstock  obtained  from  it  a 
colouring  matter  and  a  crystalline  substance,  to 
which  latter  he  gaye  the  name  columbin. 


Columbin  is  colourless  and  inodorous ;  it 
crystallizes  in  rhomboidal  prisms  ;  it  has  a  very 
bitter  taste ;  it  fuses  like  wax  ;  it  contains  no 
nitrogen,  and  belongs  to  the  class  of  neutral  sub¬ 
stances  ;  at  the  common  temperature  it  is  only 
very  sparingly  soluble  in  water,  alcohol,  and 
ether  ;  boiling  alcohol  of  0.835  density  dissolves 
only  a  small  proportion  of  it.  It  is  more  readily 
soluble  in  alkaline  liquors,  but  acetic  acid  of  1.04 
density  is  the  best  agent  for  its  solution. 

Columbin  is  obtained  by  the  following  pro¬ 
cess  : — 

Treat  the  root  with  alcohol  of  90  C.  (36° 
Cartier) ;  distil  off  two  thirds  of  the  liquid. 
Purify  the  crystals  of  columbine  which  are  de¬ 
posited  by  resolution  in  alcohol  and  digestion 
with  animal  charcoal. 

POWDER  OF  COLUMBO-ROOT. 

Columbo-root  is  very  friable,  and  should  be 
pulverized  without  leaving  any  residue. 

Powder  of  columbo  is  used  as  a  tonic,  in  doses 
of  3  to  4  or  5  centigrammes. 

HYDROLATE  OF  COLUMBO. 

The  products  obtained  by  the  action  of  water 
upon  columbo-root  differ  according  to  the  tempe¬ 
rature  at  which  the  operation  is  conducted. 

By  simple  maceration  with  water  we  obtain  a 
solution  which  contains  the  odorous  principle, 
the  animal  matter,  and  the  yellow  bitter  matter 
of  the  root.  By  infusion  we  obtain,  besides  these 
principles,  a  little  starch.  Decoction  dissolves 
the  whole  of  the  starch. 

As  a  tonic  the  products  of  the  maceration  and 
infusion  are  unquestionably  preferable  to  that  of 
decoction ;  but  the  latter  will  answer  best  in 
cases  of  dysentery. 

Although  columbin  is  but  sparingly  soluble  in 
water,  yet  the  bitter  matter  which  yields  this 
principle  dissolves  readily  enough  in  that  men¬ 
struum  ;  the  solution  of  the  columbin  is  here 
facilitated  by  the  presence  of  the  colouring 
matter,  and,  perhaps,  by  the  combination  of  the 
latter  with  the  columbin. 

ALCOHOLIC  TINCTURE  OF  COLUMBO. 

Take  of  Columbo-root,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  5  parts. 

Macerate  for  fifteen  days  ;  strain,  squeeze  out 
the  whole  of  the  liquid  from  the  root,  and  filter. 

Alcohol  of  56  C.  dissolves  the  bitter  principle 
of  columbo  exceedingly  well ;  a  portion  of  the 
animalized  matter  is  also  dissolved,  owing  to  the 
presence  and  influence  of  the  colouring  principle. 

One  part  of  tincture  represents  somewhat  less 
than  one  fifth  of  its  weight  of  columbo-root. 

EXTRACT  OF  COLUMBO. 

Take  of  Columbo-root,  any  quantity. 

Alcohol  of  56  C.  (218  Cartier),  a  suf¬ 
ficiency. 

Pound  the  root,  and  proceed  by  displacement ; 
distil  the  liquors  to  drive  off  the  alcohol,  and 
evaporate  the  residue  at  the  heat  of  the  water- 
bath. 

The  alcoholic  extract  of  columbo  is  preferable 
to  the  aqueous  extract,  which  latter  contains, 
besides  the  bitter  and  colouring  principles, 
starch,  and  is  accordingly  much  more  liable  to 
alteration. 

I  have  obtained  22  parts  of  alcoholic  extract 
from  100  parts  of  columbo-root. 


QUASSIA. 

Quassia- wood  is  supplied  by  Quassia  amara. 
It  owes  its  medicinal  properties  to  a  peculiar 
principle  of  exceeding  bitterness,  to  which 
Thomson  has  given  the  name  quassin :  tliis 
principle  is  soluble  in  water  and  in  alcohol. 
Wiggers  extracted  from  it  a  crystalline,  in- 
inodorous,  colourless,  exceedingly  bitter  matter, 
sparingly  soluble  in  water  and  in  ether,  but  very 
readily  so  in  alcohol.  Gallnuts  precipitate  it 
from  its  solutions. 

It  fuses  like  the  resins.  In  composition  it  is 
analogous  to  the  bitter  principle  of  columbo- 
root.  It  is  composed  of — 

^20  ^12  ^6- 

Quassin  is  prepared  by  the  following  pro¬ 
cess  : — 

Evaporate  decoction  of  quassia  to  three  fourths ; 
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add  hydrated  lime  to  precipitate  the  pectin,  and 
evaporate  to  dryness.  Dissolve  the  residue  in 
alcohol  of  90  C.,  and  evaporate  again.  Re- 
dissolve  with  ether  mixed  with  a  small  propor¬ 
tion  of  absolute  alcohol,  and  evaporate  the 
ethereal  solution  over  a  little  water.  The 
quassin  crystallizes  in  white  opaque  prisms. 

Quassia  amara  is  usually  administered  in  form 
of  extract,  ptisan,  or  vinous  tincture.  It  enjoys 
some  reputation  as  a  tonic  and  febrifuge. 

PTISAN  OP  QUASSIA. 

Take  of  Quassia-wood  (rasped),  8  grammes. 

Water,  1,000  grammes. 

Infuse  for  two  hours,  and  strain. 

Infusion  of  quassia  is  preferable  to  the  decoc¬ 
tion  :  it  is  much  bitterer  than  the  latter. 

EXTRACT  OF  QUASSIA. 

Take  of  Quassia  amara,  any  quantity. 

Water  of  68°  P.,  a  sufficiency. 

Reduce  the  wood  to  powder,  and  moisten  this 
with  half  its  own  weight  of  water.  At  the  end 
of  one  or  two  hours  heap  the  powder  closely  in  a 
displacement  apparatus,  and  lixiviate  :  evaporate 
the  liquors  obtained  to  the  consistence  of  an 
extract. 

I  obtained  from  100  parts  of  quassia  7  A-  ths  of 
extract.  One  part  of  extract  represents  14  parts 
of  quassia. 

QUASSIA  WINE. 

Take  of  Quassia  amara, 

Alcohol  of  56  C.  (21°  Cartier),  of  each 
1  part. 

White  wine,  15  parts. 

P.S.A. 


ORIGINAL  COMNIUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 

RESEARCHES  ON  PROTEINE. 

By  Prof.  J.  a.  MULDER. 

[  Continued  from  page  131.] 

The  albumen  from  the  serum  of  the  blood  fur¬ 
nishes  on  analysis  a  result  identical  with  that  of 
the  preceding.  This  result  is  exhibited  in  the 
following  expression  : — 

^36  ^4  Ol2=^36  ^25  ^4  O^o+2HO. 

A  proteine  which  contains  2.24  per  cent,  of 
sulphur  is  represented  by  SCjg  H27  N4  Ojj + 
S2  O2,  while  albumen  in  which  sulphur  only  is 
admitted  into  the  formula  may  be  expressed  by 
SCgg  Hjg  N4  Oj4  +2SNH2.  The  formula  of  such 
albumen  would  then  be  20(C3g  Hjg  N4  O44  + 


8SNH3+PNII2. 

It  consists  of  Sulphamide .  3.2 

Phosphamide  .  0.6 


Hydrate  of  proteine  .  96.2 

in  100  parts. 

ON  THE  CHANGE  WHICH  ALBUMEN  UNDERGOES 

WHEN  ACTED  ON  BY  POTASH  AND  CHLORINE. 

Albumen,  it  is  well  known,  when  treated  with 
a  solution  of  potash,  disengages  ammonia  at  a 
high  temperature.  Chlorine,  passed  into  albu¬ 
men,  precipitates  all  the  albumen,  and  the  pre¬ 
cipitate  contains  all  the  sulphur,  but  in  a  form  in 
which  it  will  not  act  on  silver.  The  liquid,  it  is 
found,  contains  chloride  of  ammonium.  Ammonia 
is,  therefore,  the  only  substance  which  forms 
and  separates  from  the  compound.  The  action 
of  potash  and  chlorine  is  not  difficult  to  explain. 
We  assume  the  existence  of  sulphamide  in  albu¬ 
men,  ammonia  is  set  free  by  the  chlorine,  the 
sulphur  meanwhile  remaining  unchanged  in 
amount,  and  only  assuming  the  form  of  an  oxy- 
acid,  S2  O2.  The  sulphamide  is  thus  set  free  by 
the  chlorine,  and  from  2SNH2  +  2HO  is  formed 
2NH3+S2  02*  Potash  has  a  double  action  on 
albumen :  under  the  influence  of  KO  and  HO, 
SNH3  yields  2H3  N  +  S3  Oj,  the  ammonia  of 
which  escapes,  part  of  the  latter  combining  with 
the  potash  and  a  part  with  the  precipitate  thrown 
down  by  acetic  acid,  the  hyposulphites  being 
decomposed  by  heat.  KO,  S2  O2  form  KS. 

As  to  the  presence  of  sulphamide  in  albumen,  it 
is  not  necessary  to  prove  the  separate  existence 
of  this  group.  As  to  the  inquiry,  does  tbe  sul¬ 


phur  in  the  proteine  which  does  not  act  upon 
silver  exist  as  83  O3  or  as  SO3  or  SO3  ?  we 
may  reply  that  there  is  no  reason  whatever  for 
regarding  it  as  SO3 ;  but  it  is  certainly  an  oxide 
of  sulphur,  and  all  that  has  been  discovered 
hitherto  leads  us  to  believe  it  is  S,  O,,  and 
not  SO2. 

Eurther,  with  regard  to  the  phosphamide,  we 
may  notice  that  the  phosphorus  in  albumen 
exists  in  two  different  states.  It  is  partially  united 
with  lime,  as  POg,  and  separable  from  it  by  hy¬ 
drochloric  acid  ;  and  part  also  is  contained  in 
another  form,  for  the  amount  of  phosphoric  acid 
obtained  by  decomposition  with  nitric  acid  is 
always  larger  than  that  obtained  by  means  of 
hydrochloric  acid.  It  is  proved  that  this  phos¬ 
phorus  exists  in  the  state  of  phosphamide  by  the 
evolution  of  phosphuretted  hydrogen,  when  pro¬ 
teine  is  precipitated  from  the  potash  solution 
with  acetic  acid.  We  shall  recur  to  this  sub¬ 
ject  when  treating  of  legumine,  a  substance 
which  contains  the  largest  amount  of  phos¬ 
phorus. 

Action  of  Sulphurous  Acid  on  Albumen. — The 
effect  of  this  acid,  like  that  of  potash,  atmo¬ 
spheric  air,  and  chlorine,  is  to  render  the  albu¬ 
men  no  longer  capable  of  acting  upon  salts  of 
lead  and  silver.  Albumen  obtained  from  an  egg 
when  treated  in  an  alkaline  solution  with  sul¬ 
phurous  acid  yielded  a  precipitate  containing 
2.22  per  cent,  of  sulphur  ;  0.6  of  sulphur  had 
had,  therefore,  been  absorbed  by  the  precipitate 
by  means  of  the  sulphurous  acid. 

Speedy  Method  of  obtaining  Proteine  containing 
S2  O2.— Dissolve  albumen  in  caustic  potash,  keep 
it  from  three  to  four  hours  in  the  water-bath 
until  it  acts  powerfully  on  salts  of  lead,  then 
pass  sulphurous  acid  through  the  heated  mass 
until  proteine  is  precipitated.  From  the  liquid 
filtered  from  this  acetic  acid  precipitate,  proteine, 
which  contains  83  O2  in  the  proportion  of  ex¬ 
actly  2.4  per  cent.  This  proteine  is  perfectly 
white,  possesses  all  the  qualities  of  that  described 
nine  years  ago,  and  agrees  most  perfectly  with 
albumen. 

In  the  ordinary  way  of  preparing  proteine 
with  83  O2  from  albumen,  a  substance  is  at  the 
same  time  precipitated,  which  dissolves  in 
alcohol ;  it  is  yielded  most  abundantly  by 
caseine.  The  substance  dissolves  in  boiling 
alcohol,  and  is  almost  entirely  separated  on 
cooling.  When  this  substance  obtained  from 
albuminous  proteine  is  boiled  in  an  alkaline 
solution,  a  body  is  left  after  evaporation,  which, 
after  it  has  been  treated  with  ether  to  free  it 
from  fat,  presents  all  the  properties  of  proteine. 
Nitric  acid  converts  this  body  into  exanthoproteic 
acid,  and  with  muriatic  acid  it  furnishes  the 
violet  substances  noticed  by  Bourdois  and  Ca- 
ventou. 

The  Liquid  from  which  Proteine  has  been  separated 
in  treating  Albumen  with  allot  Solution  of  Potash. — 
Various  substances  are  contained  in  this  liquid. 
First,  an  organic  matter  soluble  in  water, 
possessing  the  general  properties  of  proteine,  but 
partially  deficient  in  83  O2.  When  chlorine  is 
passed  into  the  liquid,  the  same  organic  group 
is  obtained  as  exists  in  the  precipitate  with 
acetic  acid.  When  the  liquid  acidulated  with 
acetic  acid  is  saturated  with  potash,  and  acetate 
of  copper  is  added,  a  slight  precipitate  is  yielded, 
and  the  liquid  filtered  from  it  gives  no  precipitate 
with  potash  ;  it  remains  perfectly  clear  and  be¬ 
comes  violet,  as  when  grape  sugar  is  treated 
with  a  copper  salt  and  potash. 

Salts  of  Proteine  and  Proteine  Compounds. — The 
salts  of"  proteine  and  those  of  albumen  have  al¬ 
most  identical  properties.  It  was  found  in  a 
large  number  of  experiments  that  albumen  acts 
a  double  part,  and  is  both  a  base  and  an  acid. 
The  base  is  very  small  in  quantity,  and  the  pre¬ 
paration  of  pure  albuminates  of  the  metallic 
oxides  is  at  present  hardly  to  be  thought  of,  as 
these  are  contaminated  with  several  impurities. 
Proteine  is  not  always  free  from  fixed  substances. 
I  have  not  analyzed  any  of  the  salts  in  which 
albumen  performs  the  functions  of  an  acid,  but, 
as  an  alkaline  solution  of  proteine  gives  abun¬ 
dant  precipitates  with  metallic  salts,  they  may 


be  prepared  without  much  difficulty.  The  pre- 
cipitates,  however,  contain  only  from  2  to  3  per 
cent,  oxide.  With  the  acids  it  is  not  so  ;  albu¬ 
minous  proteine  and  albumen  are  capable  of 
saturation  in  nearly  the  same  degree. 

Sulphate  of  Proteine  and  Sulphate  of  Albumen. — 
The  amount  of  S3O2  in  proteine  and  8NH2  in 
albumen  which  remains  in  combination  after  the 
action  of  sulphuric  acid  is  not  fixed  with  pre¬ 
cision  ;  the  atomic  weight  of  proteine  derived 
from  albumen  can,  therefore,  only  be  calculated 
from  the  combination  with  sulphuric  acid.  8ul- 
phate  of  albumen  was  decomposed  with  muriatic 
acid  ;  itgave — C  50.1  ;  H  6.9  ;  N  14.9  ;  08, 19.8  ; 
SO38.3.  8ulphate  of  crystalline  gave  8.63  per 
cent.  80g,  and  sulphate  of  caseine  8,45,  giving 
the  following  formula:— 033  Hgg  N4  Oiq-]-(04 

8NH2)-|-803,  ho. 

In  order  to  prepare  the  combination  of  proteine 
with  sulphuric  acid,  albuminous  proteine  con¬ 
taining  1.6  per  cent,  of  8,  as  83  Og,  was  conveyed 
into  pure  8O3,  HO,  and  left  in  contact  with  it 
until  the  substance  had  perfectly  dissolved  into 
a  thick  yellow-ish  liquid,  which  was  then  poured 
into  a  large  quantity  of  water,  when  the  sulphate 
of  proteine  precipitated  as  a  white  powder  soluble 
in  alkalis,  and  much  resembling  the  sulphate  of 
albumen  in  its  reactions.  Its  composition  may 
be  expressed  bv  the  formula  2(033  Hj^  N4  Oi3)-f- 
8O3. 

Muriates  of  Albumen  and  Proteine. — On  the 
addition  of  muriatic  acid  or  sulphuric  acid  to  a 
solution  of  albumen,  fibrine,  or  caseine,  a  com¬ 
bination  of  the  organic  substance  with  the  acid 
employed  is  precipitated.  The  muriatic  com¬ 
pound  contained  3.6  to  3.8  per  cent.  CIH.  Its 
composition  is  5  equivs.  albumen  and  2  equips. 

cm. 

Tannate  of  Albumen  and  Tannate  of  Proteine. — 
When  tannic  acid  is  dropped  into  a  compound  of 
proteine  with  83  ©3  a  tannate  of  proteine  con¬ 
taining  the  whole  amount  of  83  O3  is  obtained  ; 
but,  if  tannic  acid  is  mixed  with  albumen,  tannate 
of  albumen  containing  8NH2  is  obtained.  Pro¬ 
teine  combines  with  tannic  acid  in  various  pro¬ 
portions.  Albumen,  it  has  been  found  through¬ 
out,  cannot  be  distinguished  by  its  atomic  weight, 
but  only  by  its  reactions. 

Action  of  Chlorine  on  Albumen. — When  a  stream 
of  chlorine  is  passed  into  a  clear  aqueous  solu¬ 
tion  of  albumen  a  flocculent  precipitate  is  formed, 
not  always  identical,  but  varying  with  the  length 
of  time  during  which  it  is  acted  on  by  the 
chlorine.  When  the  action  is  not  too  protracted 
it  consists  of  a  combination  of  albumen  with 
chlorous  acid,  but  after  a  longer  reaction  it  con¬ 
sists  of  a  combination  of  proteine  with  chlorous 
acid  and  hyposulphurous  acid. 

Chlorite  of  Albumen  is  expressed  in  the  formula 
C3S  H25  N4  Oio-t-  (O  48NH3)  +  CIO2,  HO.  One 
equip,  of  water  has  been  withdrawn,  and  its  place 
taken  by  CIO3. 

Chlorite  of  Proteine  is  represented  by  the 
formula  C33  Hog  N4  O^  -f  O  280  O3  -f  2CIO3. 
This  substance  loses  half  the  CIO3  at  212°. 

Our  knowledge  of  the  proteine  compounds 
has  been  advanced  more  by  the  action  of  chlorine 
upon  them  than  by  any  other  means.  The 
organic  group  in  which  these  bodies  are  con¬ 
tained  always  yields  033  H35  N4  Ojq,  and  all  the 
proteine  contained  in  the  primitive  substance 
enters  into  the  chlorine  compound.  Chlorine  is, 
moreover,  an  excellent  agent  for  decomposing 
sulphamide  and  phosphamide,  and  depriving 
all  the'  proteine  bodies  of  the  reaction  of  sulphur. 

Oxyproteine. — This  name  has  hitherto  been 
applied  to  a  substance  obtained  as  a  second  pre¬ 
cipitate  from  the  potash  solutions  of  hair  after 
the  first  has  been  precipitated  and  separated  by 
filtration.  A  second  precipitate  is  then  obtained 
from  the  solution  by  acetic  acid.  It  is  insoluble 
in  w'ater,  and  has  many  properties  in  common 
with  fibrine.  The  formula  of  this  substance  has 
been  fixed  by  analysis,  C33  H27  N4  O12  -f-  O  ;  it 
ought  to  be  called  protoxyproteine,  and  not 
binoxyproteine  as  heretofore.  Vitelline  is  a 
combination  of  this  oxyproteine  with  sulpha¬ 
mide,  and  contains  sulphur  in  the  form  in  which 
it  acts  upon  silver.  With  regard  to  caseine,  it 
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has  been  found  to  consist  of  an  agglomeration  of 
proteine  compounds,  and  the  same  is  true  of 
crystalline;  both  must  be  the  subjects  of  further 
examination. 

Oxyproteine  from  Fibrine. — When  purely  white 
well- washed iibrine  from  bullock’s  blood  is  acted 
upon  with  a  dilute  solution  of  potash,  and 
according  to  the  process  followed  in  the  prepara¬ 
tion  of  proteine,  it  yields  a  substance  retaining 
the  character  of  fibrine,  and  containing  more 
oxygen  than  proteine.  It  is  perfectly  white, 
and  possesses  most  of  the  characteristics  of  pro¬ 
teine  ;  it  does  not  react  upon  silver,  and  is  in¬ 
soluble  in  alcohol.  Itsformulais  Cgellj^N^Oio-f  O. 

Tritoxyproteine , — When  ammonia  is  poured 
over  chlorite  of  proteine  it  is  dissolved,  and 
nitrogen  is  disengaged.  If  the  liquid  is  eva¬ 
porated  to  dryness,  and  the  residue  exhausted  with 
alcohol,  chloride  of  ammonium  and  tritoxypro¬ 
teine  are  obtained.  A  method  of  obtaining  this 
substance  in  a  state  of  greater  purity  is  to  boil 
albumen,  fibrine.  See.,  with  water,  and  exhaust 
the  residue  obtained  on  evaporation  with  alcohol, 
In  the  preparation  from  the  chlorite  of  proteine  by 
meansof  ammonia  Cgg  H25N4  Ojg -1-  CIO3  is  formed 
from  Cgg  Hjg  N4  Ojo  ;  on  solution  with  ammonia 
the  product  furnishes  chloride  of  ammonium  and 
C36  Hjj  N4  Ojg,  and  nitrogen  is  disengaged.  A 
small  quantity  of  hydruret  of  benzoyle  is  always 
evolved  in  the  preparation  of  this  body.  This 
point  deserves  to  be  more  closely  examined,  as  it 
may  enable  us  to  ascertain  more  completely  the 
constitution  of  proteine. 

Horny  Tissues. — Hair,  horn,  and  whalebone, 
which  were  at  first  classed  with  the  proteine 
compounds,  incline  us  to  think  that  albuminous 
substances  generally  consist  of  a  combination  of 
sulphamide  with  proteine.  Laer,  Tilanus,  and 
Kerchoff  have  proved  that  they  all  yield  oxy- 
proteine  on  treatment  with  a  hot  solution  of 
potash,  and  some  of  them  furnish  proteine  itself. 
At  present  I  am  unable  to  state  positively  which 
of  these  bodies  yield  proteine  and  which  oxy- 
proteine.  Small  quantities  of  other  matters 
are  met  with  in  the  cellular  tissues  of  these 
bodies,  modifying  the  condition  of  the  cell- 
wall  and  disturbing  the  course  of  analysis. 
Whalebone  contains  in  100  parts  7.2  parts  sul¬ 
phamide  ;  hair,  100  parts,  10  parts  sulphamide  ; 
and  cow’s  horn,  100  parts,  6.8  parts  sulphamide. 

Tortoiseshell  is  a  mixed  substance,  and  does 
not  belong  to  the  simple  proteine  bodies.  Skin 
is  allied  to  horn,  but  I  had  not  a  sufficient 
quantity  at  my  command  to  enable  me  to  deter¬ 
mine  the  sulphur. 

The  following  conclusions  have  been  the  re¬ 
sult  of  my  most  recent  investigation  of  this  sub¬ 
ject  :  — 

1.  All  the  albuminous  substances  which  have 
hitherto  been  examined  may  be  regarded  as  com¬ 
binations  of  C38H25N4  Ojo  with  sulphamide  and 
phosphamide  in  various  proportions. 

2.  Other  substances  closely  related  to  the 
above  mentioned  are  Cgg  Hgg  N4  O4,  and  Cgg  H35 
N4  Ojg,  and  may  be  called  oxyproteine. 

3.  Sulphur  is  not  an  essential  element  of  the 
precipitate  produced  from  a  solution  of  albumi¬ 
nous  substances  by  acetic  acid  :  its  amount  is 
fluctuating  in  warm  potash,  and  it  exists  in  the 
form  of  Sg  Oj. — Journ,  fur  Prakt  Chem.,  vol. 
xliv.,  p.  488. 


ON  THE  PRESENCE  OF  CARBONIC 
ACID  IN  URINE  AND  MILK. 

By  R.  E.  MARCHAND. 

That  carbonic  acid  frequently  exists  in  urine 
in  a  free  state  was  long  ago  announced  by 
Proust.  It  is  pretty  certain  that  he  separated 
this  acid  by  boiling  the  urine,  so  that  it  is  very 
possible  that  it  might  have  been  formed  by  de¬ 
composition  of  urea.  Berzelius  on  this  account 
declined  his  assent  to  the  statement  of  its  exist¬ 
ence  in  urine,  Vogel,  however,  demonstrated 
the  existence  in  urine  by  placing  this  fluid  under 
the  air-pump  in  a  flask,  the  conducting-tube  of 
which  led  into  lime-water,  and  then  exhausting 
bubbles  rose  from  the  xuine,  and  rendered  the 


lime-water  turbid.  Vogel  found  uncertain  indi¬ 
cations  of  carbonic  acid  in  fresh  milk  and  bile, 
but  met  with  large  large  quantities  in  the  blood. 
A.  Mariet  had  before  performed  this  experiment 
with  success,  but  in  the  hands  of  Berzelius  it 
led  to  no  result.  The  latter  covered  the  urine 
with  olive  oil  to  prevent  its  frothing,  but  he  did 
not  find  that  the  lime-water  was  rendered  turbid  ; 
and  hence  he  drew  the  conclusion  that  the  tur¬ 
bidity  in  the  former  instance  arose  merely  from 
some  of  the  urine  being  carried  over.  Vogel’s 
statement  has,  therefore,  been  much  neglected, 
and  nearly  every  subsequent  writer  asserts  that 
carbonic  acid  rarely  occurs  in  urine.  Lehmann 
absolutely  denies  its  existence  in  healthy  urine. 
Brande  had  stated  that  he  had  found  it  in  in¬ 
creased  quantity  in  urine  after  carbonated  liquids 
had  been  imbibed,  AVohler  and  Mariet  throw 
doubt  on  this  statement,  and  the  latter  consi¬ 
dered  the  passage  of  carbonic  acid  from  the  sto¬ 
mach  into  the  urine  as  a  most  improbable 
occurrence.  Wohler  found  carbonic  acid  in  every 
specimen  of  urine  he  examined,  but  could  not 
determine  the  quantity,  because  he  expelled  the 
whole  of  the  gas  by  placing  it  in  a  Toricellian 
vacuum.  He  adds  that  he  thinks  more  carbonic 
acid  is  contained  in  the  urine  than  in  the  blood, 
and  that  any  additional  amount  of  carbonic  acid 
entering  the  body  most  probably  passes  off  through 
the  lungs. 

Looking  at  the  amount  of  carbonic  acid  con¬ 
tained  in  the  blood,  the  water  of  which  is  partly 
carried  off  by  the  kidneys,  it  W’ould  be  sur¬ 
prising  if  the  urine  were  entirely  free  from  car¬ 
bonic  acid.  So  long  as  the  urine  has  not  an 
alkaline  reaction  the  acid  must  exist  in  a  free 
state.  Since  the  blood  of  every  animal  contains 
alkaline  carbonates,  which  pass  ofi’  into  the 
urine,  the  acid  nature  of  the  latter  leads  to  the 
inference  that  carbonic  acid  must  exist  in  it. 

On  this  point  I  examined  the  urine  in  the  fol¬ 
lowing  manner : — 

j  A  tall  bottle  was  half  filled  with  the  fluid  im¬ 
mediately  after  it  had  been  passed.  The  bottle 
was  then  closed  with  a  cork,  through  which  two 
glass  tubes  were  passed.  One  of  these  tubes 
was  straight,  and  dipped  just  below  the  surface 
of  the  urine,  and  reached  about  four  or  five 
inches  above  the  neck  of  the  bottle.  The  other 
was  twice  bent  at  right  angles.  This  acted  as 
the  conducting- tube,  and  dipped  into  a  bottle 
containing  barytic-water.*  This  also  was  filled 
with  a  cork  having  two  holes  in  it,  through  one 
of  which  a  bent  tube  was  passed  ;  and  another, 
bent  at  right  angles,  passed  through  the  second 
hole,  and  reached  to  the  bottom  of  a  bottle  filled 
with  barytic-water. 

This  bottle  also  was  closed  in  the  same  man¬ 
ner,  only  the  conducting-tube,  instead  of  dip¬ 
ping  into  barytic-water,  opened  into  the  air. 
The  apparatus  was  placed  under  the  receiver  of 
the  air-pump,  which  was  slowly  exhausted;  the 
urine  then  rose  in  the  straight  tube  of  the  bottle, 
and  air  escaped  simultaneously  from  the  con- 
ducting-tube  through  the  solution  of  baryta. 

If  the  urine  contained  carbonic  acid,  the  liquid, 
before  clear,  immediately  became  turbid.  On 
the  return  of  air  into  the  receiver  the  barytic- 
water  does  not  ascend  into  the  urine,  because 
air  can  enter  through  the  upright  tube.  I  have 
repeated  this  experiment  above  a  score  times, 
and  have  found  that  the  urine  of  persons  of  most 
various  constitutions  always  contained  carbonic 
acid  where  it  had  an  acid  reaction.  I  have  ex¬ 
amined  the  urine  passed  in  the  morning  and  that 
in  the  evening.  Directly  after  half  an  hour’s 
immersion  in  a  cold-water-bath  it  was  very 
aqueous,  and  had  a  specific  gravity  of  1.0045, 
Carbonic  acid  was  invariably  evolved. f 

I  thought  it  very  desirable  to  determine  as 
nearly  as  possible  how  much  of  the  acid  existed 
in  a  gaseous  state.  330  grammes  of  urine  were 

*  Barytic-water  answers  better  than  lime-water;  its  re¬ 
action  is  more  signal,  and  instantly  evident.  A  negative 
result  has  no  doubt  been  obt.ained  in  many  of  the  earlier 
experiments  through  using  lime-water. 

+  In  order  to  prevent  any  of  the  urine  spirting  over, 
which  without  some  such  caution  will  often  happen,  I 
covered  the  urine  with  oil;  but  the  evolution  of  carbonic 
acid  was  in  nowise  diminished  thereby. 


taken  at  twelve  at  noon  from  a  person  who  had 
only  taken  bread  and  milk  previously  on  that 
day,  and  were  treated  as  above  described. 
The  sp.  gr.  of  this  urine  was  1.013,  The 
urine  being  still  warm  when  placed  under 
the  air-pump,  gas  was  evolved  with  great 
rapidity,  and  in  great  abundance,  and  the 
amount  of  carbonic  acid  remaining  in  the 
urine  must  have  been  very  small  indeed.  The 
carbonate  of  baryta  was  converted  into  sulphate 
of  baryta,  and  its  weight  determined.  It 
amounted  to  0.214  grm,,  answering  to  0.0403  grm. 
of  carbonic  acid. 

About  half  an  hour  after  the  noon  meal,  con¬ 
sisting  of  soup,  roast  meat,  and  vegetables,  495 
grms.  of  urine,  sp.  gr.  1014,  gave  0.359  grm.  of 
sulphate  of  baryta,  or  0.0677  grm.  of  carbonic 
acid.  Urine  passed  by  a  child  eighteen  months 
old  gave  a  distinct  evolution  of  carbonic  acid. 

The  carbonic  acid  may  be  totally  expelled 
from  the  liquid  estimated  quantitatively  by 
placing  the  urine  in  a  glass  flask,  closed  by  a 
cork  perforated  with  turn  holes.  Through  one 
hole  an  upright  tube  passes  air-tight,  dips  into 
the  liquid,  and  terminates  at  the  other  in  a  fine, 
easily-fused  point.  A  tube  twice  bent  passes 
through  the  second  hole  and  extends  into  an 
empty  bottle  through  a  cork,  which  closes  it  and 
prevents  the  access  of  air.  A  second  tube  passes 
from  this  bottle  through  the  same  cork,  and  ex¬ 
tends  into  a  bottle  similarly  fitted  up  and  filled 
with  barytic-water,  and  to  this  last  a  second 
and  third  bottle,  containing  barytic-water,  are 
adapted.  The  last  of  these  bottles  is  connected 
with  the  air-pump.  When  the  apparatus  has 
been  examined,  and  found  to  be  perfectly  air¬ 
tight,  the  urine  is  placed  in  a  water-bath,  and 
its  temperature  raised  to  120°  or  140“  E. ;  the 
pump  is  then  slowdy  set  in  motion.  Ebullition 
shortly  commences  with  great  violence,  and  the 
liquid  distils  into  the  empty  flask  at  the  receiver, 
and  the  barytic  water  becomes  turbid.  When 
the  liquid  has  boiled  from  half  to  three  quarters 
of  an  hour,  the  point  of  the  first  upright  tube 
is  snapped  off,  and  air  is  several  times  drawn 
through  the  apparatus,  more  than  enough  to  free 
it  from  carbonic  acid.  The  carbonate  of  baryta 
is  weighed,  or  else  converted  into  sulphate  of 
baryta,  and  the  amount  of  carbonic  acid  obtained 
by  calculation,  326  grms.  of  urine,  sp.  gr. 
1.012,  yielded  0,286  grm.  of  sulphate  of  baryta, 
or  32  cb.  c.  of  carbonic  acid.  225  grms.  of 
urine,  sp.  gr.  1.017,  yielded  0.205  grm.  of  sul¬ 
phate  of  baryta,  or  23  cb.  c.  of  carbonic  acid. 
The  evolution  of  carbonic  acid  from  urine  voided 
after  the  exhibition  of  a  considerable  quantity  of 
artificial  Seltzer  water  was  by  no  means  great. 
In  two  experiments  it  amounted  in  200  cb.  c. 
of  urine  to  21  cb.  c.,  and  in  255  cb.  c.  to  26 
cb.  c.  of  carbonic  acid.  This  agrees  exactly 
with  AVohler’s  result.  Carbonic  acid  is  not  the 
only  gas  contained  in  urine.  That  the  elements 
of  atmospheric  air  exist  in  it  we  may  satisfy 
ourselves  with  very  little  trouble.  Their  quan¬ 
tity  is  very  small,  which  renders  their  precise 
determination  troublesome.  In  the  fresh  fluid 
of  acites,  although  containing  abundance  of  urea, 
I  was  unable  to  detect  carbonic  acid.  But  it 
always  exists  in  new  milk.  In  my  experiments 
this  fluid  was  drawn  immediately  from  the  cow 
into  the  apparatus.  There  W'as  a  slight  yet 
decided  evolution  of  carbonic  acid  under  the 
air-pump,  and  this  increased  when  the  fluid  was 
heated  to  boiling.  The  reaction  of  the  milk  was 
alkaline ;  the  carbonic  acid  must  have  existed 
either  in  form  of  a  bicarbonate  or  as  absorbed  by 
an  alkaline  phosphate.  Bile  newly  taken  from 
an  ox  gave  but  feeble  indications  of  the  presence 
of  carbonic  acid. — Journ,  fur  Prakt.  Chem,, 
Dec.,  1848. 


ON  THE  EQUIVALENT  OR  COMBINING 
VOLUMES  OE  SOLID  BODIES. 

By  GEORGE  EOWNES,  Esq.,  E.R.S. 

The  first  volume  of  the  works  of  the  Caven¬ 
dish  Society  contains  two  important  and  in¬ 
teresting  memoirs  on  the  above  subject,  namely, 
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a  report  by  Professor  Otto,  of  Brunswick,  being 
a  summarj’-  of  the  results  of  the  labours  of  MM. 
Kopp,  Schroeder,  and  others  of  the  earlier  con¬ 
tinental  experimenters ;  and  a  paper  by  M. 
Filhol,  translated  from  the  “  Annales  de  Chimie 
et  de  Physique,’'  containing  a  number  of  new 
determinations  of  the  specific  gravities  of  various 
substances  of  great  importance  to  the  theory  of 
combination  by  volume.  The  inquiry  itself 
being  one  which  at  present  excites  great  in¬ 
terest,  while  the  circulation  of  the  volume  con¬ 
taining  the  papers  referred  to  is  limited  to  the 
members  of  the  Cavendish  Society,  a  notice  of 
some  of  the  principal  facts  which  have  yet  come 
to  light  may  not  prove  unacceptable  to  the  reader. 

The  researches  under  consideration  constitute 
an  attempt  to  extend  to  solids  and  liquids  the 
law  regulating  combinations  among  gaseous 
bodies  discovered  many  years  ago  by  M.  Gay- 
Lussac,  in  virtue  of  which  chemical  union 
among  these  latter  always  takes  place  between 
equal  volumes  of  the  combining  gases,  or  between 
volumes  which  bear  a  simple  relation  to  each 
other.  It  is  further  invariably  observed,  that 
the  contraction  of  bulk  which  so  frequently 
follows  combination,  itself  also  bears  a  simple 
relation  to  the  volumes  of  the  combining  gases. 
The  consequence  of  this  is  that  compound  gases, 
and  the  vapours  of  complex  volatile  liquids 
(which  ate  truly  gases  to  all  intents  and  pur¬ 
poses),  follow  the  same  law  as  elementary  bodies, 
when  they  unite  wdth  these  latter  or  combine 
among  themselves. 

The  ultimate  reason  of  Gay-Lussac’s  law 
is  clearly  the  remarkable  relation  established  by 
the  hand  of  Nature  between  the  specific  gravity 
of  a  body  in  the  gaseous  state  and  its  chemical 
equivalent ;  a  relation  of  such  a  kind  that  quan¬ 
tities  by  weight  of  the  variorrs  gases  expressed 
by  their  equivalent  numbers,  or,  in  other  words, 
quantities  by  weight  which  combine,  occupy 
under  similar  circumstances  of  pressure  and  tem¬ 
perature  either  equal  volumes,  or  volumes  bear¬ 
ing  a  simple  proportion  to  each  other. 

If  both  the  specific  gravity  and  the  chemical 
equivalent  of  a  gas  be  known,  its  equivalent  or 
combining  volume  can  be  easily  determined, 
since  it  will  be  represented  by  the  number  of 
times  the  weight  of  an  unit  of  volume  (the  spe¬ 
cific  gravity)  is  contained  in  the  weight  of  one 
chemical  equivalent  of  the  substance.  In  other 
words,  the  equivalent  volume  is  found  by  di¬ 
viding  the  chemical  equivalent  by  the  specific 
gravity.  The  subjoined  table  of  the  principal 
gaseous  elementary  bodies  is  thus  constructed :  — 


Hydrogen  . 0693 

Nitrogen . 972 

Chlorine  .  2.470 

Bromine  vapour  .  5.393 

Iodine  vapour  .  8.716 

Carhon  vapour  (hypothc' 

tical)  . 

Mercury  vapour .  7.000 

Oxygen  . 1.1057 

Phosphorus  vapour  . 

Arsenic  vapour . 

Sulphur  vapour . 

Thus  it  appeare  that  hydrogen,  nitrogen, 
chlorine,  bromine,  iodine,  carbon,  and  mercury 
in  the  gaseous  state,  have  the  same  equivalent 
volume ;  oxygen,  phosphorus,  and  arsenic  one 
half  of  this,  and  sulphur  one  sixth.  The  slight 
discrepancies  in  the  numbers  result  chiefly  from 
errors  in  the  determination  of  the  specific 
gravities. 

Compound  bodies  exhibit  exactly  the  same 
results : — 


Specific 

Equiv. 

Equiv. 

gravity. 

■weight. 

vol. 

.0693 

1. 

14.43 

.972 

14. 

14.40 

2.470 

35.42 

14.33 

5.393 

78.26 

14.51 

8.716 

126.36 

14.50 

.418 

6. 

14.34 

7.000 

100. 

14.29 

1.1057 

8. 

7.23 

4.350 

31.38 

7.21 

10.420 

75.21 

7.21 

6.654 

16.09 

2.418 

Water  vapour . 

Protoxide  of  nitrogen . 

Sulphuretted  hydrogen .... 

Sulphurous  acid . 

Carbonic  oxide  . 

Carbonic  acid . 

Light  carburetted  hydrogen 

Olefiant  gas . 

Binoxide  of  nitrogen . 


Specific 

Equiv. 

Equiv. 

gravity. 

weight. 

vol. 

.625 

9. 

14.40 

1.525 

22. 

14.43 

1.171 

17.09 

14.59 

2.210 

32.09 

14.52 

.973 

14. 

14.39 

1.524 

22. 

14.43 

.559 

8. 

14.31 

.981 

14. 

14.27 

1.039 

30. 

28.87 

Hydrochloric  acid . 

. .  1.269 

36.42 

28.70 

Phosphuretted  hydrogen  , 

..  1.240 

34.38 

27.72 

Ammonia . 

17. 

28.86 

Ether  vapour  . 

..  2.586 

37. 

14.31 

Acetone  vapour . 

. .  2.022 

29. 

14.34 

Benzol  vapour . 

78. 

28.49 

Alcohol  vapour . 

46. 

28.52 

Strictly  speaking,  some  of  these  compounds 
have  no  true  chemical  equivalents,  inasmuch  as 
they  form  no  direct  compounds.  In  these  cases 
the  equivalent  is  deduced  from  the  formula 
commonly  assigned  to  them,  which  must  stand 
in  some  very  simple  relation  to  the  real  formula, 
whatever  the  latter  may  be. 

In  forming  such  tables  it  must  oviously  be  a 
matter  of  perfect  indifference  what  body  is 
chosen  as  the  standard  of  specific  gravity,  whe¬ 
ther  oxygen,  hydrogen,  atmospheric  air,  or  any 
other  substance  ;  the  numbers  representing  the 
combining  volumes  will  be  altered  by  any  altera¬ 
tion  in  the  standard  of  specific  gravity,  but 
the  relation  between  them  will  remain  the  same. 
The  same  remark  applies  to  the  equivalent 
Aveights  ;  either  of  the  scales  in  use  may  be  taken, 
provided  it  be  adhered  to  throughout. 

Let  us  now  turn  to  the  consideration  of  com¬ 
binations  among  solid  substances,  and  try  to  see 
if  any  such  simple  and  beautiful  law  is  to  be 
traced  among  these  phenomena.  The  same  mode 
of  proceeding  is  here  adopted  ;  the  combining 
volume  is  found  by  dividing  the  equivalent  by 
the  specific  gravity,  and  represents  in  the  same 
manner  the  number  of  unities  of  volume  contained 
in  one  equivalent  of  the  substance  under  con¬ 
sideration.  In  the  following  table  of  elementary 
substances,  the  scale  of  equivalents  having  oxy¬ 
gen  equal  to  100,  in  general  use  on  the  Conti¬ 
nent,  has  been  adopted,  while  the  specific  gravi¬ 
ties  are,  as  usual,  referred  to  water.  In  very 
many  cases  these  latter  are  more  or  less  uncer¬ 
tain,  and  fresh  determinations  require  to  he 
made.  The  results,  therefore,  must  be  con¬ 
sidered  as  approximative  only,  and  subject  to 
future  correction. 


Antimony  . 

Specific 

gravity. 

.  6.72 

Equiv. 

weight. 

1613 

Equiv. 

volume. 

240 

Arsenic . 

.  5.86 

938 

160 

Bismuth . 

.  9.85 

2660 

270 

Bromine . 

.  3.06 

1000 

326 

Cadmium  . 

.  8.60 

697 

81 

Chlorine,  liquefied 

.  1.38 

443 

320 

Chromium . 

.  5.10 

329 

64 

Cobalt . 

.  8.39 

369 

44 

Copper  . 

.  9.00 

396 

44 

Gold . 

.  19.10 

2458 

128 

Iodine . 

.  4.93 

1586 

320 

Iridium  . 

.  21.60 

1232 

57 

Iron . 

.  7.70 

350 

45 

Lead . 

.  11.35 

1294 

114 

Manganese . 

.  8.00 

346 

43 

Mercury . 

.  13.60 

1250 

92 

Molybdenum . 

.  8.68 

596 

68 

Nickel . 

.  8.41 

370 

44 

Osmium . 

.  21.80 

1243 

57 

Palladium  . 

.  11.70 

666 

57 

Phosphorus  . 

.  1.77 

392 

222 

Platinum  . 

.  21.60 

1232 

57 

Potassium  . 

.  .84 

482 

583 

Rhodium  . 

.  11.40 

652 

57 

Selenium . 

.  4.30 

495 

115 

Silver . 

.  10.40 

1350 

130 

Sodium  . 

.99 

290 

292 

Sulphur . 

.  1.99 

200 

100 

Tellurium  . 

.  6.26 

802 

128 

Tin  . 

.  7.28 

736 

101 

Titanium  .  . 

.  5.33 

302 

56 

Tungsten . 

.  17.10 

1183 

70 

Zinc . 

.  6.95 

406 

58 

Prom  an  inspection  of  this  table  it'  s  obvious 
that  the  simplicity  presented  by  the  phenomena 
of  gaseous  union  does  not  here  exist.  Still, 
however,  relations  may  be  observed  which  are 
too  close  and  too  numerous  to  be  the  result  of 
accident.  For  example,  several  members  of  the 
same  natural  family  or  isomorphous  group  of 
elements  have  the  same  equivalent  volume  . 


I. 

Cobalt .  44 

Copper .  44 

Iron .  45 

Nickel .  44 

Manganese .  .43 

II. 

Iridium  .  57 

Osmium .  57 

Palladium .  57 

Platinum  . . .  57 

Khodium .  57 

III. 

Molybdenum .  68 

Tungsten .  70 

IV. 

Bromine  . 326 

Chlorine  . 320 

Iodine  . 320 


The  equivalent  volumes  of  selenium  and  sul¬ 
phur,  gold  and  silver,  are  also  nearly  the  same  ; 
those  of  zinc  and  chromium,  which  belong  to  the 
first  group,  present  serious  discrepancies. 

The  equivalent  volume  of  a  compound  of 
simple  constitution  is  sometimes  made  up  of  the 
equivalent  volumes  of  its  components  ;  in  other 
cases  condensation  appears  to  have  taken  place 
in  the  act  of  union : — 

Sum  of 
Yols.of 

Specifle  Equiv.  Eq\iiv.  consti- 


gravity. 

weight. 

vol. 

tuents. 

Sulphuret  of  copper  . .  . 

4.16 

596 

144 

144 

Sulphuret  of  silver .... 

6.80 

1550 

228 

230 

Bisulphuret  of  iron.... 

5.08 

750 

147 

245 

Sulphuret  of  j)otassium 

2.13 

689 

323 

083 

Sulphuret  of  sodium  . . 

2.47 

490 

198 

393 

Chloride  of  potassium . 

2.00 

932 

466 

903 

Chloride  of  sodium.... 

2.24 

733 

327 

612 

Iodide  of  lead . 

6.38 

2880 

452 

434- 

Iodide  of  silver  . 

5.50 

2936 

534 

450 

In  most  of  the  few  instances  cited  above  some 
approach  to  a  regular  law  seems  to  exist,  that  is, 
if  a  very  wide  margin  be  left  for  practical  errors 
of  observation  and  sources  of  discrepancy  to  be 
presently  noticed.  The  volumes  of  the  sulphurets 
of  copper  and  silver  agree  with  the  sum  of  those 
of  their  components  ;  in  bisulphuret  of  iron  the 
volume  of  the  sulphur  has  suffered  contraction  to 
one  half ;  in  the  formation  of  the  sulphurets  of 
potassium  and  sodium  a  condensation  amounting 
to  one  half  of  the  whole  has  taken  place  ;  the 
same  remark  applies  to  the  chlorides  of  these 
two  metals  ;  in  the  iodide  of  lead  no  contraction 
has  taken  place. 

One  of  the  most  curious  and  remarkable  points 
which  has  yet  come  to  light  is  the  observation  of 
M.  Schroeder,  that  Avhen  from  the  calculated 
specific  volumes  of  a  series  of  analogous  com¬ 
pounds,  as  oxides,  chlorides,  or  other  salts,  the 
numbers  representing  the  volumes  of  the  re¬ 
spective  metals  or  metallic  oxides  be  deducted, 
the  same  number  is  often  left  as  the  repre¬ 
sentative  of  the  volume  of  the  common  consti¬ 
tuent  of  the  series.  The  nitrates  of  baryta  and 
strontia,  the  sulphates  of  zinc  and  copper,  the 
carbonates  of  baryta  and  zinc,  may  be  thus  com¬ 
pared  : — 

Eq.  vol. 


Nitrate  of  baryta .  501 

Baryta .  175 

Nitric  acid .  326 

Sulphate  of  oxide  of  zinc  ....  294 
Oxide  of  zinc  .  90 

Sulphuric  acid .  204 

Carbonate  of  baryta  . 294 

Baryta  .  175 

Carbonic  acid  .  119 

Nitrate  of  strontia  .  466 

Strontia . 140 

Nitric  acid .  326 

Sulphate  of  oxide  of  copper.  .  280 
Oxide  of  copper  .  7^ 

Sulphuric  acid . . .  204 
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Carbonate  of  oxide  of  zinc. . . .  209 


Oxide  of  zinc  .  90 

Carbonic  acid . 119 


This  rule,  however,  does  not  seem  to  be  ge¬ 
neral  ;  or,  at  any  rate,  the  same  number  does  not 
always  represent  the  combining  volume  of  the 
same  substance,  neither  do  the  different  numbers 
obtained  by  this  indirect  method  bear  any  simple 
relation  to  each  other. 

There  are  many  considerations  which  tend  to 
show  that  any  law  connecting  the  volumes  of 
Solids  and  liquids  with  their  chemical  equi¬ 
valents  must  in  all  probability  be  disguised  and 
obscured  by  circumstances  which  are  really  or 
practically  inoperative  in  the  case  of  gases,  in 
addition  to  which  the  law  itself  may  be  of  a 
more  complex  nature,  and  in  this  respect  more 
in  accordance  with  the  varying  properties  and 
physical  constitution  of  the  bodies  subject  to  its 
influence.  The  extreme  uniformity  and  sim¬ 
plicity  of  the  law  of  gaseous  combination  is 
intimately  connected  with  the  close  uniformity 
of  physical  constitution  enjoyed  by  all  gases,  in¬ 
dependently  of  their  chemical  nature. 

The  effect  of  heat  upon  the  different  gases  is 
sensibly  the  same;  their  rates  of  expansion, 
under  ordinary  circumstances,  are  so  nearly 
identical  that  for  almost  all  practical  purposes 
the  differences  may'  be  neglett-id.  The  same 
ratio,  therefore,  between  the  specific  gravities  of 
these  bodies  will  always  be  preserved,  and  ob¬ 
servations  made  upon  them  be  thus  inde¬ 
pendent  of  the  effect  of  temperature,  provided 
that  the  particular  temperature  chosen  be  main¬ 
tained  throughout  all  the  experiments.  But 
with  solids  and  liquids  the  case  is  widely  dif¬ 
ferent.  Each  of  these  bodies  has  its  own  parti¬ 
cular  rate  of  expansion  by  heat ;  the  relative 
specific  gravities  of  a  number  of  such  will  vary 
exceedingly  with  the  temperature  at  which  the 
observation  is  made.  In  determining  the  specific 
gravities  of  numerous  solids  and  liquids,  there¬ 
fore,  with  a  view  of  forming  a  table  of  their 
comparative  combining  volumes,  the  question 
will  at  once  arise,  at  what  temperature  this 
comparison  is  to  be  made  ?  Will  the  same  tem¬ 
perature  serve  for  all,  or  must  the  specific 
gravity  of  each  individual  substance  be  taken  at 
some  particular  normal  temperature  of  its  own  ? 
If  the  latter,  how  is  this  normal  temperature  to 
be  found  ?  Is  it,  as  some  have  supposed,  related 
to  the  melting  or  boiling  point  of  the  substance  ? 
In  what  way,  in  short,  is  it  hoped  that  bodies 
may  be  fairly  compared  under  similar  physical 
circumstances  with  respect  to  temperature  ? 

Another  very  great  difficulty  springs  from  the 
modifications  in  the  specific  gravities  of  solids, 
arising  from  differences  in  the  state  of  aggrega¬ 
tion.  Among  the  metals,  for  example,  especially 
those  which  present  the  character  of  mallea¬ 
bility,  the  variations  of  specific  gravity  are  ex¬ 
treme.  Finely-divided  metal  reduced  by  hy¬ 
drogen,  the  same  metal  melted  into  a  button, 
and  the  button,  after  rolling  or  hammering, 
present  differences  as  great  as  those  between  one 
metal  and  another.  Carbon  in  the  state  of  lamp¬ 
black,  in  that  of  graphite,  in  that  of  the  hard 
deposit  in  coal-gas  retorts,  and  in  that  of  dia¬ 
mond,  is  not  physically  the  same  substance. 
The  same  remark  applies  to  sulphur,  which  is 
capable  of  existing  in  two  or  three  different 
states  of  aggregation,  having  two  or  three  dif¬ 
ferent  specific  gravities  to  correspond. 

These  remarks  are  by  no  means  intended  to 
deter  those  who  may  be  willing  to  pursue  this 
very  important  and  interesting  inquiry,  but 
merely  to  point  out  some  of  the  difficulties 
which  beset  the  subject.  That  a  real  law  of 
volumes  does  exist  is  in  the  highest  degree  pro¬ 
bable,  and  that  its  discovery  will  in  the  end 
reward  the  diligence  of  those  who  seek  it  we  do 
not  doubt;  but  that  the  inquiry'  is  yet  in  its  in¬ 
fancy,  and  that  the  very  foundations  of  this 
branch  of  research  have  yet  to  be  laid  by  a  solu¬ 
tion  of  the  preceding  questions,  we  also  fully 
believe. 

It  is  rather  extraordinary  that  the  papers  of 
MM.  Otto  and  Filhol  contain  no  notice  of  the 


elaborate  investigations  of  Messrs.  Playfair  and 
Joule,  published  in  “  The  Memoirs  of  the  Che¬ 
mical  Society  of  London.”  The  first  of  these, 
especially,  contains  an  immense  number  of  de¬ 
terminations  of  specific  gravities  of  salts.  The 
attention  of  the  authors  was  chiefly  directed  to 
the  subject  of  the  volume  occupied  by  salts  in 
solution,  but  the  valuable  data  jDreserved  in  this 
memoir  are  also  applicable  to  other  purposes. — 
Pharmaceutical  Journal, 


TO  OUR  READERS. 

Owing  to  the  temporary  absence  of  the  editor 
we  are  compelled  to  defer  the  paper  on  Sugar, 
and  the  continuation  of  “  Our  Own  Series,”  till 
next  week. 
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SATURDAY,  JANUARY  20,  1849. 


THE  RESPONSIBILITY  OF  DISPENSERS. 
We  publish  in  another  part  of  our  columns  a 
report  of  the  “highly  satisfactory”  result  of  Mr. 
M'Dougell’s  complaint  against  Mr.  Hooper,  or 
rather  against  that  gentleman’s  assistant,  for 
gross  neglect  in  making  up  of  one  of  Mr. 
M‘Uougell’s  prescriptions. 

We  should  not  now  revert  to  the  subject  were 
it  not  that  Mr.  Hooper’s  explanation  of  the  cir¬ 
cumstances  of  the  case  contains  certain  points 
which  we  cannot  consider  quite  so  satisfactory 
as  Mr.  M‘Dougell  himself  and  Sir  G.  Carroll 
would  seem  to  have  done. 

Mr.  Wire,  Mr.  Hooper’s  legal  adviser,  stated 
that  the  latter  gentleman’s  mode  of  conducting 
business  was  this — “  that  if  he  should  not  happen 
to  be  at  home  to  make  up  a  prescription  his 
assistants  were  not  to  do  so,  but  to  send  it  to  a 
neighbouring  chemist.  In  this  instance  one  of 
them  had  departed  from  that  rule,  and  it  was 
with  deep  regret  that  Mr.  Hooper  was  obliged 
to  say  so.  However,  he  had  taken  precautions 
that,  for  the  future,  such  a  mistake  should  not 
occur.” 

From  this  statement,  then,  it  would  appear 
that  Mr.  Hooper  was  perfectly  aware  of  the 
unfitness  of  his  “  assistants”  for  the  performance 
of  the  responsible  duties  of  dispensing.  He 
had,  in  fact,  forbidden  them  to  meddle  with  the 
making  up  of  prescriptions.  Now,  we  cannot 
well  understand  how  a  chemist  can  possi¬ 
bly  deem  it  either  to  his  own,  or  to  the 
public’s,  advantage  to  employ — not  one — but 
several  totally  unfit  persons  to  act  as  his  as¬ 
sistants  in  a  business  of  which  they  professedly 
understand  nothing ;  and  thus  to  hand  over, 
should  circumstances  require  his  temporary 
absence  from  home,  the  reputation  of  the  phy¬ 
sician  and  the  life  of  the  patient  to  the  tender 
mercies  of  a  set  of  individuals  who,  to  their 
admitted  ignorance,  would  seem  to  join  a  total 
absence  of  any  sense  of  moral  l  e.sponsibility. 

We  think  it  is  high  time  that  an  energetic 
move  should  be  made  by  the  profession  to  put  a 
stop  to  the  present  most  iniquitous  system  w’hich 
permits  unqualified  individuals,  whether  prin¬ 
cipals  or  assistants,  to  dispense  medicines,  and 
thus,  by  their  ignorance  or  reckless  negligence,  to 
put  in  jeopardy  both  the  life  of  the  patient,  and 
the  reputation  of  the  physician.  We  would  make 
it  imperative  upon  every  chemist  and  druggist 
to  pass  a  regular  examination  before  he  should 


be  permitted  to  exercise  his  calling  ;  and  we 
would  likewise  have  him  constrained  to  engage 
as  assistants  none  who  have  not  passed  through 
the  same  ordeal.  It  is  only  when  we  shall  have 
succeeded  to  place  the  dispensing  of  medicines 
exclusively  in  the  hands  of  truly  professional 
chemists  and  druggists,  aided  by  duly  qualified 
and  adequately  remunerated  assistants,  that  we 
may  hope  to  behold  the  cessation  of  the  lament¬ 
able  accidents  “  by  mistake  in  making  up  pre¬ 
scriptions”  which  are  a  disgrace  to  our  country. 

While  on  this  subject  we  beg  to  call  the 
attention  of  our  readers  to  a  letter  which  we  re¬ 
print  from  the  Times  of  Wednesday,  the  17th 
instant,  and  which  contains  some  very  sensible 
remarks  on  the  unfortunate  habit  of  many  pre¬ 
scribing  physicians  to  write  their  prescriptions 
in  characters  which  nine  dispensers  out  of  ten 
find  it  exceedingly  difficult,  if  not  altogether 
impossible,  to  decipher.  There  can  be  no  doubt 
but  that  this  unfortunate  system  of  biero- 
glyphing  prescriptions,  instead  of  writing  them 
in  a  clear  and  legible  character,  constitutes  one 
of  the  most  fertile  sources  of  mistakes  in  dis¬ 
pensing. 

THE  CHOLERA  AT  TOOTING. 


We  copy  the  following  excellent  article  from 
the  Medical  Times :  — 

The  proceedings  occasioned  by  the  late  me¬ 
lancholy  occurrence  at  Tooting  shows  the  in¬ 
efficiency  of  the  Board  of  Health,  as  at  present 
constituted.  Fortunate  was  it,  indeed,  that  so 
observant  and  intelligent  a  gentleman  as  Mr. 
Grainger  w'as  sent  to  investigate  and  remedy, 
in  as  far  as  human  power  was  able,  an  evil 
which,  had  common  prudence  and  rationality 
been  exercised,  would  never  have  arisen. 

The  precipitate  and  highly  injudicious  steps 
taken  by  the  Board  of  Health,  in  sending  to 
Tooting  fifty  labourers,  armed  with  pickaxes, 
scoops,  &c.,  to  upturn  noisome  trenches  as  a  re¬ 
medy  for  cholera,  is  a  pretty  good  specimen  of 
what  may  be  expected  from  the  board  ;  and,  but 
for  the  experience  and  intelligence  of  the  before- 
mentioned  gentleman,  the  consequences  would 
have  been,  in  all  probability,  more  fatal  and 
greatly  aggravated. 

The  malady  which  broke  out  in  Mr.  Drouet’s 
establishment  at  Tooting,  strictly  speaking,  can 
scarcely  be  recognised  as  cholera,  while  the 
symptoms  and  suddenness  of  the  invasion  plainly 
point  out  the  cause. 

From  1,400  to  1,500  children  occupied,  as 
dormitories,  buildings  in  seven  compartments, 
each  of  which  were  fifty  feet  in  length  and 
twentj'-four  in  breadth ;  a  range  of  buildings 
150  in  length;  also  two  old  family  mansions. 
Why,  on  a  moderate  calculation,  these  unhappy 
children  must  have  been  packed,  for  the  purpose 
of  sleeping,  as  close  as  figs  in  a  drum.  And, 
pray,  what  ventilation  had  these  1,500  breathing 
subjects  duaing  the  sleeping  hours?  We  are 
not  exactly  told,  but  are  informed  by  one  of  the 
medical  gentlemen  who  was  called  to  assist  in 
the  treating  of  the  numerous  cases,  that  he 
found  the  children  four  and  five  in  a  bed  for 
want  of  room  ;  and,  by  another,  that  sufficient 
provision  had  not  been  made  for  warming  the 
apartments  ;  from  which  we  may  infer  that  all 
apertures  were  stopped  to  remedy,  during  the 
cold  weather,  the  deficiency  of  warmth  which 
should  have  been  managed  after  a  more  appro¬ 
priate  fashion.  We  are  also  told  that  these  un¬ 
fortunate  sufferers  were  insufficiently  clad  and 
fed  ;  the  presumption,  therefore,  follows  that 
they  were  not  overburdened  with  bed-clothes, 
at  this  and  at  all  seasons,  to  protect  the  person, 
during  sleep,  from  atmospheric  influence,  when 
it  is  less  capable  of  resisting  the  noxious  impres¬ 
sions  of  sudden  vicissitude. 

Looking  to  the  evidence  given  throughout  the 
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investigation  of  this  matter,  there  cannot  be  a 
doubt  in  the  minds  of  experienced  persons  that 
insufficient  food  and  raiment,  and  the  privation 
of  vital  stimulus  in  the  shape  of  pure  breathing 
air,  from  crowding  in  insufficient  spaces  such  a 
number  of  children,  were  the  predisposing 
causes ;  and  that  peculiarities  of  atmosphere,  in 
which  is  comprised  hygrome  trie  influence,  atmo¬ 
spheric  pressure,  electrical  tension,  &c.  &c.,  were 
the  exciting  causes. 

An  occurrence  parallel  (so  far  as  atmospheric 
poisoning)  to  the  one  in  question,  as  reported  by 
Sir  George  Baker,  will  be  found  recorded  in  the 
third  volume  of  the  “  Medical  Transactions  of 
the  Royal  College  of  Physicians,"  as  far  back  as 
1782.  Seventy-three  children,  belonging  to  the 
parish  of  St.  James,  Westminster,  were  removed 
in  the  month  of  September,  about  the  28th,  from 
Wimbledon,  where  they  had  been  maintained  at 
the  expense  of  the  parish,  to  a  large  house  in 
King-street,  near  Gordon-square.  The  chil¬ 
dren,  who  Avere  in  good  health  on  occupying 
this  house,  became  suddenly  indisposed  ;  first 
one,  and  soon  after  many  others.  On  the  8th  of 
October  the  first  case  occurred  ;  the  symp¬ 
toms  were,  excruciating  pain  in  the  stomach, 
back,  and  limbs,  Asdth  delirium  and  costive¬ 
ness.  Many  were  relieved  by  spontaneous  dis¬ 
charges,  by  vomiting,  and  by  stool.  Nothing 
could  be  detected  in  the  cooking  utensils  or 
in  the  locality  to  account  for  the  disease.  It  was, 
however,  observed,  that  the  cases  Avere  confined 
to  a  certain  room  of  the  house,  AA'hich  had  been 
painted,  as  had  all  the  other  rooms,  a  month  be¬ 
fore  occupation.  The  bedroom  was  tAventy  feet 
long  and  sixteen  broad.  Ten  beds  were  placed 
in  it,  and  Avere  occupied  by  eighteen  persons. 
This  room  had  also  been  a  favourite  one,  on  ac¬ 
count  of  its  Avarmth,  and  had  been  generally 
crowded  at  night  by  a  greater  number  than  its 
complement.  It  was  also  discovered  that,  in 
order  that  as  much  space  as  possible  might  be 
made  for  beds,  the  chimney  had  been  stopped 
up  with  bricks  !  and  it  had  been  the  constant 
custom  of  the  servant  at  night  to  keep  the  door 
shut,  and  the  window-shutters  closed,  so  as  to 
exclude  all  air.  In  the  adjoining  chamber  of  the 
same  dimensions,  and  painted  at  the  same  time, 
eighteen  girls  slept  on  nine  beds ;  the  chamber 
differing  only  in  having  an  open  chimney,  and 
not  being  so  closely  shut  up  at  night,  none  of  the 
children  suffered.  A  striking  fact  was  also  no¬ 
ticed,  that  a  servant-girl  in  attendance  as  nurse 
only  one  night  in  the  fatal  chamber  suffered  as 
the  others,  with  delirium,  &c. 

The  paint,  in  this  instance,  evidently  gives 
character  to  the  disease, — the  colicky  and  con¬ 
stipated  symptoms. 

We  shall  not  here  attempt  to  discuss  the 
question  as  to  Avhat  share  malaria  or  foetor  from 
imperfect  drainage,  which  seems  to  have  been 
hunted  for  Avith  much  avidity,  had  in  the 
Tooting  affair;  but  observe,  that  it  is  some- 
Avhat  extraordinary  that  in  all  legislative  and 
other  proceedings  for  sanitary  purposes  the 
cesspools  and  sewers  seem  to  be  the  chief  ob¬ 
ject  of  solicitude, — the  all-engrossing  subject 
is  the  noxious  properties  of  stinking  vapours, 
as  though  there  were  no  other  deleterious 
gases  surrounding  our  globe  inappreciable  to 
the  olfactories,  and  of  far  more  consequence 
in  a  sanitary  point  of  view.  Now,  although 
vapours,  arising  from  cesspools  and  imperfect 
drainage,  unquestionably  contribute  one  of  the 
many  predisposing  causes  to  disease,  they  are 
not  of  such  paramount  consideration  as  ven¬ 
tilation  :  for,  their  noxious  properties,  from 
whatever  source  they  may  arise,  depend  more 
or  less  on  their  existence  in  open  or  confined 
spaces.  The  indefatigable  Parent  du  Chatelet, 
in  his  work  on  “  Hygiene  Publique,”  has  shown 
that  stenches,  filthy  exhalations,  however  dis¬ 
gusting,  are  not  necessarily  the  cause  of  disease, 
when  not  pent  up,  as  d  priori  they  may  be  sup¬ 
posed  to  be.  He  informs  us  that  at  one  of  the 
most  extensive  “chantieres  d’equarrissages," 
situated  at  Montfau9on,  Avithin  a  mile  or  two 
of  Paris,  occupying  a  large  open  space  of  ground, 
were  thousands  of  horses,  dogs,  and  cats  are 


taken  yearly  to  be  slaughtered,  and  where 
almost  all  the  ordure  of  Paris  is  collected  to¬ 
gether,  the  most  abominable  stenches  are  to 
be  met  with ;  the  ground  saturated  with  the 
blood  of  the  murdered  animals  sends  forth  a 
most  disgusting  foetor,  as  do  also  the  enormous 
mounds  of  putrid  flesh  for  the  purposes  of 
manure,  and  the  generation  of  maggots  for  the 
feeding  of  poultry  !  Yet  the  workmen  living 
and  employed  in  these  places,  in  the  filthy  oc¬ 
cupations  of  glue  and  music-string  making,  &c., 
enjoy  an  immunity  from  disease  that  is  truly  as¬ 
tonishing,  and  their  exemption  from  illness  during 
the  destructive  prevalence  of  cholera  in  Paris  Avas 
equally  remarkable.  The  existence  of  such  dis¬ 
gusting  nuisances,  as  represented  by  Ducha- 
telet,  can  by  no  means  be  approved  of;  but  re¬ 
ference  to  them  here  is  made  to  show,  by  well- 
ascertained  facts,  that  the  remedying  of  the 
effluvia  arising  from  imperfect  drainage,  cess¬ 
pools,  et  hoe  genus  omne,  is  not  of  such  vital  im¬ 
portance  in  a  sanitary  point  of  vicAV,  as  not  only 
to  take  the  lead,  but  engross  much,  if  not  all, 
attention  in  sanitary  reform.  All  sanitary  mea¬ 
sures,  to  be  effective,  must  be  based  on  ventila¬ 
tion,  Avhich,  by  striking  at  the  root,  Avill  remedy 
all — much  more  than  the  olfactories  will  guide 
to.  Ventilation,  by  supplying  the  vital  stimulus, 
the  very  pabulum  vitcc,  not  only  fortifies  the 
system  against  the  poisonous  effects  of  the  A'arious 
deleterious  compounds  of  the  atmosphere,  by 
enabling  it  to  bear  up  against  them,  but  also  to 
resist,  to  a  great  extent,  atmospheric  vicissitudes, 
the  grand  excitant  of  all  maladies,  Avhether  of  an 
endemic,  pandemic,  sporadic,  or  epidemic  nature. 


THE  CHOLERA. 


Cases  Reported  up  to  Wednesday. 
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Fresh  Cases  reported  on 

Jan.  17,  1849  :  — 

In  London  and  vicinity. 

viz.  :  — 

Whitechapel . 

2 

London-docks  (onboard 

ship)  . 

1 

1 

Hackney  (from  Tooting) 

1 

1 

WandsAvorth  . 

6 

4 

Battersea  (Althorpe- 

house)  . 

1 

In  the  country,  viz. :  — 

Workhouse,  HoAvden 

Union  . 

6 

4 

Reading . 

1 

Wakefield . 

3 

2 

In  Scotland,  viz. : — 

Edinburgh . 

2 

2 

2 

GlasgoAV . 

62 

19 

30 

Old  Monkland . 

18 

8 

3 

Wiston  by  Biggar . 

1 

Jedburgh . 

1 

1 

Selkirk  . 

2 

1 

Total  nerv  cases . 

107 

37 

41 

In  London  and  vicinity. . . 

756 

420 

109 

227 

In  the  country . 

511 

217 

51 

213 

In  Scotland  . 

6665 

2912 

1638 

2115 

Total  . 

7932 

3579 

1798 

2555 

MORTALITY  IN  THE  METROPOLIS. 

The  interesting  document  Avhich  is  issued 
weekly  by  the  Registrar-General  shows  that  the 
deaths  in  the  metropolis,  from  all  causes,  during 
the  week  ending  Saturday,  Jan.  13,  amounted  to 
1,448,  and  the  births  to  1,421.  The  Aveekly 
average  of  deaths  for  the  winters  of  1844-5-6«7-8 


was  1,169.  In  the  week  just  ended  the  deaths 
of  males  have  been  697  ;  of  females,  751 ;  giving 
an  excess  of  54  of  the  latter.  Compared  with 
the  Aveekly  average  of  the  last  five  years,  the 
increase  of  female  deaths  is  105,  and  that  of 
males  174.  ^  It  will  be  seen  that  the  1,448  deaths 
registered  in  the  Aveek  exhibit  an  excess  of  279 
on  the  Aveekly  average  of  five  winters.  It  is 
produced  to  a  great  extent  by  the  sudden  in¬ 
crease  of  mortality  from  bronchitis  and  inflam¬ 
mation  of  the  lungs,  the  deaths  from  which  were 
279  ;  those  of  the  former  weeks  having  been  170, 
while  the  average  is  181.  But  the  excess  is 
principally  due  to  zymotic  or  epidemic  diseases ; 
the  deaths  enumerated  in  this  class  were  407, 
and  amount  to  nearly  double  the  average. 
Scarlatina,  Avhich  is  on  the  decline,  Avas  fatal  to 
63  persons,  or  double  the  average  ;  Avhooping- 
cough,  to  68,  the  average  being  42 ;  typhus,  to 
83,  the  average  being  42 ;  and  cholera,  to  94, 
though  this  disease,  when  it  is  not  epidemic, 
carries  off  on  an  average  less  than  1  in  a  fortnight 
at  this  season  of  the  year.  The  mortality  from 
smallpox  (21)  corresponds  exactly  Avith  the 
average  from  this  disease.  Mr.  Leonard  states 
that  “  Scarlatina  of  bad  type  exists  in  the  district 
to  Avhich  he  is  one  of  the  medical  officers.  A 
family  in  Castle-street,  Leicester-square,  has  lost 
six  children  out  of  seven — three  from  the  form 
called  ‘cynanche  maligna,’  and  three  from  ana¬ 
sarca  after  scarlatina.  The  children  AA'ere  of  un¬ 
cleanly  habits,  and  the  atmosirhere  of  their 
apartment  Avas  intolerable  from  ammoniacal  gas. 
The  rest  of  the  house,  though  adjoining  stables, 
was  unaffected  and  free  from  unpleasant  odour.” 
Mr.  Robinson,  of  the  Berwick-street  sub-district, 
also  mentions  a  family  of  eight  persons,  all  living 
and  sleeping  in  a  room  of  about  10  feet  by  14,  at 
No.  7,  Green’s- court,  in  Avhich  three  children 
have  died  of  the  same  disease  within  eleven  days, 
and  a  fourth  was  afterwards  attacked. 

The  fatal  cases  of  cholera  registered  in  the 
week  are  as  folloAV  : — 

Kensington  ;  Town. —  In  Kensington  work- 
house,  M.  10,  “  cholera  (4  days).”  One  of  the 
pauper  children  removed  from  Drouet’s  school 
at  Tooting. 

Chelsea  ;  North-west.  —  M.  8,  “  cholera  ;  ” 
M.  52,  cholera.” 

Marylebone  ;  All  Souls. — F.  11,  “cholera 
Asiatica  (48  hours).”  Mr.  Selby,  the  deputy- 
registrar,  states  that  “  this  girl  died  in  the  house 
taken  by  the  Strand  union,  in  Ogle-mews,  for 
the  reception  of  children  removed  from  Mr. 
Drouet’s  establishment.  When  he  was  taken 
over  the  premises,  in  which  excellent  arrange¬ 
ments  have  been  made,  there  was  no  further 
appearance  of  the  disease.” 

St.  Pancras  ;  Tottenham. — At  6,  Tottenham- 
court,  NeAV-road,  widow  of  a  baker,  66,  “  Eng¬ 
lish  cholera  (1  Aveek).”  Camden-town. — M.  7, 
“Asiatic  cholera  (12  hours)  ;”  M.  7,  “Asiatic 
cholera  (24  hours)  ;  ”  M.  5,  “Asiatic  cholera 
(28  hours)  ;  ”  M.  7,  “  Asiatic  cholera  (57 
hours)  ;”  F.  8,  “Asiatic  cholera  (24  hours)  ;  ” 
F.  8,  “Asiatic  cholera  (24  hours).”  Mr.  Holl, 
the  registrar,  states  that  “  The  above  six  deaths 
Avere  of  children  who  had  been  removed  from 
the  establishment  at  Tooting  to  St.  Pancras 
workhouse.  Happily,  the  disease  is  nearly  sub¬ 
dued  in  the  workhouse.” 

Whitechapel;  Goodman’s-fields. — At  88, 
Leman-street,  a  labourer,  40,  “  Asiatic  cholera 
(23  hours);”  at  the  same  house,  son  of  the 
above,  7,  “Asiatic  cholera  (12  hours).” 

St.  Olave  ;  St.  John. — At  2,  Griffith’s-rents, 
a  dressmaker,  25,  “  malignant  cholera  (14 

hours).”  Mr.  Bensted,  the  registrar,  states 
that  “  The  above  case  occurred  in  a  filthy  place 
exposed  to  an  open  server.” 

Bermondsey  ;  St.  Mary. — At  Mellick -place, 
F.  45,  “  diarrhoea  (2  days)  ;  cholera  Asiatica  (17 
hours).” 

St.  George,  Southwark  ;  London-road. — M. 
8,  “  cholera  (25  hours).” 

Neavington  ;  Wahvorth. — M.  4,  “  cholera  (3 
days);”  M.  9,  “  cholera  (13)  hours.  The  latter 
case  is  that  of  one  of  the  children  removed  from 
Mr,  Drouet’s  institution  at  Tooting. 
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■Wandsworth  and  Clapham  ;  Wandsworth. — 
M,  7,  “Asiatic  cholera  (24  hours)  M.  36, 
“  cholera  (27  hours)  F.  d,  “  Asiatic  cholera 
(29  hours).”  Battersea.  —  At  Church-street, 
gamekeeper,  60,  “  malignant  cholera  (11 

hours) at  Church-street,  M.  33,  “  malignant 
cholera  (14  hours)  at  the  union  workhouse,  an 
orphan,  8,  “  malignant  cholera  (5  days)  at  the 
union  workhouse,  widow,  40,  “  cholera.” 

Wandsworth  and  Clapham.  —  Streatham 
and  Tooting  Graveney. — The  following  list  con¬ 
tains  all  the  deaths  registered  in  the  week, 
amounting  to  77,  which  occurred  in  Mr.  Drouet’s 
Infant  Poor  Establishment,  Surrey-hall,  inclu¬ 
sive  of  eight  certified  as  caused  by  diarrhoea, 
dysentery,  mesenteric  disease,  &c.  The  total 
deaths  registered  in  this  and  the  previous  week, 
which  have  occurred  in  the  institution  or  amongst 
children  who  have  been  removed  from  it  since 
the  appearance  of  the  epidemic,  amount  to  140, 
of  which  122  were  returned  as  caused  by  cholera, 
though  most  of  the  others  M^ere  probably  con¬ 
nected  with  the  epidemic  F.  7,  “  cholera  (2 
days);”  F.  8,  “cholera  (18  hours);  M.  4, 
“  cholera  (24  hours),  mesenteric  disease  (several 
weeks);”  F.  15,  “cholera  (3  days)  ;”  M.  8, 
cholera  (23  hours);”  M.  8,  “cholera”  (10 
hours)  ;”  M.  10,  “  cholera  (13  hours) ;”  F.  8, 
“pneumonia  (4  days),  cholera  (24  hours)  ;” 
M.  10,  “  chronic  mesenteritis  (4  weeks),  atro¬ 
phy ;”  F.  7,  “cholera  (48  hours);”  F.  3, 
“cholera  (48  hours);”  M.  4,  “diarrhoea  (3 
days),  cholera  (48  hours)  ;  M.  5,  “  cholera 
(20  hours)  ;”  M.  11,  “cholera  (60  hours)  ;”  M. 
6,  “cholera  (67  hours)  ;”  M.  7,  “dysentery  (4 
weeks);”  F.  7,  “cholera  relapsed  (5  davs)  ;” 
F.  5,  “diarrhoea,  cholera  (6  days);”  F,  10 
“cholera  (51  hours);”  M.  4,  “cholera  (3 
hours)  ;”  M.  3,  “  diarrhsea,  cholera  (28  hours)  ;” 
M.  6,  “  cholera  (56  hours)  ;”  F.  7,  “  cholera  (5 
days),  exhaustion;”  M.  6,  “  cholera,  exhaustion 
(5  days)  ;”  M.  8,  “diarrhoea  and  vomiting  (5 
days),  cholera  ;”  M.  13,  “  cholera  (5  days),  ex¬ 
haustion;”  F.  7,  “cholera  (3  days);”  F.  13, 
“cholera  (12  hours);”  M.  11,  “cholera  (2 
days),  relapsed  (3  days);”  F.  6,  “cholera  (3 
days)  ;”  F.  5,  “  cholera  (24  hours)  ;”  F.  11, 
“  cholera;”  M.  10,  “  diarrhoea  (3  days)  ;”  F.  4, 
“cholera  (37  hours);”  F.  60,  “cholera  (24 
hours),  typhoid  fever  (3  days),  nurse  in  the 
establishment)  ;  F.  4,  “  cholera  (24  hour.>)  ;”  M. 
8,  “  dysentery  (3  weeks),  debility  ;”  F.  7,  “  cho¬ 
lera  (44  hours)  ;”  F.  12,  “  cholera  (12  hours)  ;” 
F.  9,  “  cholera  (48  hours)  ;”  M.  6,  “  cholera  (12 
hours;”  M.  10,  “  cholera  (8  hours)  ;”  M.  12, 
“cholera  (3  days);”  M.  l4,  “  cholera  (3  days)  ;” 
M.  15,  “cholera  (4  days)  ;”  F.  62,  “Asiatic 
cholera  (12  hours),”  (nurse  in  the  establish¬ 
ment)  ;  F.  7,  “cholera,  relapse  (4  days)  ;”  F.  6, 
“cholera  (3  days) ;”  F.  5,  “mesenteric  disease 
(some  weeks),  diarrhoea  (2  days) ;”  F.  9,  “cho¬ 
lera  ;”  F.  9,  “  cholera  (48  hours) ;”  M.  7,  “  cho¬ 
lera  (3  days)  ;”  F.  7,  “cholera  (48  hours)  ;”  M. 
12,  “cholera  (2  hours);”  F.  8,  “cholera  (12 
hours)  ;”  M.  6,  “  cholera  (3  days) ;”  F.  10, 
“cholera  (12  hours)  ;”  M.  7,  “  cholera  (2  days), 
exhaustion  (4  days) ;”  M.  14,  “cholera,  t5phoid 
fever  (4  days)  ;”  M.  12,  “  general  debility  (some 
weeks),  diarrhoea  (3  days)  ;”  F.  5,  “  cholera, 
exhaustion  (5  days)  ;”  M.  9,  “  cholera  (9  hours);” 
M.  10,  “cholera  (8  hours)  ;”  M.  6,  “  cholera  (3 
days);”  F.  4,  “cholera  (2  days),  debility  (5 
days)  ;”  F.  7,  “  cholera  (2  days),  debility  (3 
days);”  F.  4,  “cholera,  exhaustion  (4  days);” 
M.  8,  “  mesenteric  disease  (3  weeks),  diarrhoea 
(3  days)  ;”  F.  6,  “  cholera  (5  days),  debility  ;” 
M.  8,  “cholera,  relapse  (4  days);”  F.  14, 
“cholera  (2  days),  typhoid  fever  (4  days)  ;”  F. 
23,  “  cholera  (11  hours),  (single  woman  servant 
in  the  establishment)  ;”  M.  6,  “  cholera  (6 

hours);”  F.  7,  “cholera  (2  days),  exhaustion 
(3  days);”  M.  6,  “cholera  (2  days),  debility 
(5  days) ;”  M.  8,  “  dysentery,  debility  (5 
weeks)  ;”  M.  5,  “cholera  (48  hours).” 


Oxfordshire. — The  cholera  has  found  its  way 
into  this  county.  Two  cases  have  occurred  at 
the  village  of  Garsington,  distant  about  four 
miles  from  the  city  of  Oxford.  The  first  case 


proved  fatal  on  Saturday  last,  when  an  inquest 
was  held  upon  the  body  of  a  girl,  whose  name 
was  Noate,  and  who  has  been  in  the  habit  of 
bringing  turnip  greens  to  Oxford  market.  She 
was  there  on  Wednesday  last  in  her  usual  good 
health,  but  after  a  few  hours’  illness  she  died. 
Verdict,  “  Died  of  Asiatic  cholera.”  The  other 
case  was  that  of  the  girl’s  brother,  who  was 
taken  ill  on  Sunday,  and  died  in  the  evening. 
The  coroner  was  again  applied  to  to  hold  an 
inquest,  but,  believing  it  to  be  another  case  of 
cholera,  thought  it  not  expedient  to  do  so. 

Wakefield,  Tuesday. — Considerable  alarm  is 
felt  in  this  town  owing  to  the  ravages  which  the 
cholera  is  making  amongst  the  prisoners,  and 
chiefly  amongst  those  who  have  been  the  most 
recently  committed.  One  of  the  prisoners,  aged 
70,  who  Avas  committed  from  Sheffield  for  debt 
only  last  Thursday,  died  to-day  from  Asiatic 
cholera.  The  number  of  deaths  in  the  Old 
Prison  here  up  to  this  afternoon  is  10  ;  and  a 
larger  number  are  ill  and  under  treatment.  The 
disease  has  fortunately  not  reached  the  Neiv 
Prison.  With  the  exception  of  one  death,  that 
of  a  poor  woman  at  Kirkgate,  from  the  above 
disease,  the  town  is  perfectly  free  from  the 
epidemic.  The  county  coroner,  Mr.  Thomas 
Lee,  has  been  very  busy  in  his  professional  duties 
at  the  house  of  correction  during  the  last  few 
days,  having  held  inquests  upon  four  prisoners 
on  Saturday  (three  having  died  of  cholera  and 
one  of  consumption)  ;  two  on  Sunday,  of  Asiatic 
cholera  ;  three  on  Monday,  of  the  same  com¬ 
plaint  ;  and  one  this  morning.  The  evidence  at 
the  inquest  ivas  of  such  a  nature  as  to  lead  the 
jury  to  believe  that  the  prisoners  had  died  of 
Asiatic  cholera,  and  they  returned  a  verdict  in 
each  case  to  that  effect. 

Belfast. — ’I'he  last  accounts  are  extremely 
unfavourable.  The  Bdfaat  Chroniclo  of  the 
13th  says: — “As  ivas  naturally  to  have  been 
expected,  cholera  is  slowly  but  steadily  on  the 
increase ;  the  cases  reported  for  the  last  three 
days  amounting  to  21  in  all.  The  circumstances 
of  several  of  these  make  strongly  in  favour  of  the 
opinion  that  the  disease  is  infectious,  at  least 
under  particular  conditione  of  atmospheric  lo¬ 
cality  and  bodily  health  ;  and  we  believe  that 
most  of  the  professional  gentlemen  who  have 
paid  attention  to  the  various  cases  since  the 
malady  first  appeared  in  town  are  now  inclined 
to  this  side  of  the  question.  On  Wednesda}^  8 
new  cases  were  reported,  2  deaths,  no  recoveries  ; 
on  Thursday  7  new  cases,  4  deaths,  1  recovery  ; 
and  yesterday  6  new  cases,  2  deaths,  and  1  re- 
coverj' ;  making  the  total  since  the  commence¬ 
ment  103  cases — 42  deaths,  37  recoveries,  and  24 
remaining  under  treatment.  Of  the  new  cases 
reported  yesterday  but  one  occurred  in  the  town, 
the  others  being  in  the  union  workhouse.”  The 
Belfast  Chronicle  of  the  15th  says  : — “  On  Satur¬ 
day  there  ivere  ten  cases,  being  the  largest 
number  j'et  reported  in  any  day  since  its  appear¬ 
ance,  while  yesterday  up  till  the  hour  of  making 
up  the  return  there  Avere  but  three  cases  in  all. 
The  subjoined  is  tlie  official  report:  —  Saturday, 
remaining,  24  ;  new  cases,  10  ;  deaths,  6  ;  re¬ 
coveries,  0  ;  remaining,  28.  Sunday  (yesterday), 
remaining,  28  ;  new,  3 ;  deaths,  4  ;  remaining, 
27.  Of  the  neAV  cases  four  Avere  relapses  not 
hitherto  reported.” 


THE  CHOLERA  AMONG  THE  PAUPER 
CHILDREN  AT  TOOTING,  &c. 

OFFICIAL  REPORTS. 

On  Wednesday  the  following  official  statements 
Avere  received  by  the  Board  of  Health,  and  the 
other  authorities,  with  respect  to  the  state  of  the 
children  still  remaining  at  Tooting,  and  who 
have  been  removed  therefrom  : — 

“  Surrey-hall,  'Looting,  Jan.  17. 

“  We  have  much  pleasure  in  reporting  that 
matters  here  are  progressing  favourably.  There 
has  been  no  fresh  case  of  cholera  since  Sunday, 
and  the  cases  under  treatment  are  so  rapidly  im¬ 
proving  as  to  leave  no  doubt  but  the  health  of 
this  establishment  will  in  the  course  of  a  few 
days  be  perfectly  restored. 


Number  noAv  under  treatment  ....  65 

Died  .  1 

NeAV  cases .  0 

Convalescent . 16 

“  W.  Home  Popham,  Surgeon. 

“  William  J.  Kite,  Resident  Surgeon.” 

The  folloAving  Avere  received  by  the  authorities 
of  St.  Pancras  at  the  sitting  of  the  committee  of 
the  board  of  directors  on  Wednesday  : — 

“Temporary  Hospital,  St.  Pancras, 
Jan.  16. 

“  The  night  has  again  passed  over  without  any 
fresh  cases  or  deaths  occurring  among  the  chil¬ 
dren,  but  I  regret  to  add  my  head-nurse  (Blake) 
Avas  attacked  last  evening,  and  now  remains  in 
extreme  danger  on  account  of  her  age  (74).  Two 
of  the  females  are  not  quite  so  Avell  this  morning, 
having  experienced  a  slight  relapse. 

“  Henry  Bird,  Surgeon.” 
“Temporary  Hospital,  St.  Pancras, 
Jan.  17. 

“  The  children  generally  are  quite  AA'ell  and 
exceedingly  cheerful.  'Lhere  have  been  no  fresh 
cases  or  deaths,  and  poor  old  nurse  Blake  I  con¬ 
sider  rather  better,  but,  of  course,  she  has  age  to 
contend  against.  The  two  children  alluded  to 
in  ray  report  dated  yesterday  remain  in  nearly 
the  same  state. 

“  'Lhere  are  tivo  cases  of  diarrhoea  amongst 
the  boys,  but  not  of  that  character  to  justify  me 
in  calling  them  even  of  a  premonitory  appear¬ 
ance.  “  Henry  Bird,  Surgeon.” 

'Llie  reports  at  the  Ilolborn  union  and  Strand 
union  Avere  that  the  condition  of  the  children 
removed  from  Tooting  to  the  Royal  Free  Hos¬ 
pital  and  to  the  Refuge  for  the  Destitute  in  Ogle- 
street,  Marylebone,  Avas  favourable,  only  a  few 
cases  of  diarrhoea  having  occurred  since  the  last 
reports. 

The  Holborn  Union.— The  folloAving  is  the 
official  report  made  to  the  Aveekly  board  of  the 
Royal  Free  Hospital  of  the  children  received 
from  Tooting  belonging  to  the  Holborn  union  : — 
83  boys,  71  girls,  total  154,  were  admitted  on  the 
night  of  the  5th  inst.,  of  Avdiom  87  Avere  attacked 
by  the  Tooting  malady,  viz.,  39  girls  and  48 
boys.  Four  of  these  (2  girls  and  2  boys)  died 
Avithin  48  hours  of  admission;  70  have  been 
cured,  viz.,  42  boys  and  28  girls  ;  remaining 
under  treatment,  but  convalescent,  4  boys  and 
9  girls.  The  number  of  children  not  attacked 
by  the  malady,  and  noAV  in  good  health,  is  67, 
making  together  the  total,  154. — W.  Marsden, 
M.D.,  Senior  Surgeon. — Board-room,  Jan.  17. 
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The  society  held  its  conversazione  on  Wednes¬ 
day  eA'ening,  the  17th  inst.  In  the  course  of  the 
evening  230  gentlemen  Aveve  present.  Among 
the  company  we  distinguished  Prof.  Graham, 
R.  Warrington,  Esq.,  Dr.  Pereira,  Dr.  Ure,  and 
several  gentlemen  of  the  medical  profession. 

'Lhe  proceedings  were  limited  to  the  exhibi¬ 
tion,  in  the  spacious  rooms  of  the  institution, 
of  instruments,  apparatus,  &c.,  varied  with  a  little 
subsidiary  occupation  in  the  coiiee-room.  Before 
speaking  of  instruments,  let  us  notice  an  object 
Avhich,  if  not  strictly  scientific,  is  interesting  to 
the  chemist  in  common  with  his  fellow-mortals. 
This  was  a  case  of  specimens  of  Californian  gold, 
supplied  for  the  occasion,  as  Ave  understand,  by 
Mr.  Tennant,  mineralogist,  of  the  Strand.  The 
most  considerable  specimen  in  point  of  size  was 
a  pebble  Aveighing  9  oz.,  and  containing  6  oz.  of 
gold.  It  appeared  to  have  been  taken  from  the 
bed  of  some  stream,  and  the  action  of  the  Aiater 
had  completely  worn  oif  every  angularity  and 
given  it  the  roundness  of  an  ordinary  pebble. 
Other  specimens  were  in  laminae,  in  grains  as 
Avashed,  and  one  piece  was  foliated  in  quartz. 
A  small  amount  of  Cornwall  gold  was  also  con¬ 
tained  in  the  case  with  the  above. 

An  important  instrument,  furnished  by  the 
courtesy  of  Professor  Graham,  Avas  exhibited 
and  explained  by  Mr,  RedAvood.  This  was  an 
instrument  for  the  liquefaction  of  carbonic  acid 


THE  CHEMICAL  TIMES 


149 


and  nitrous  oxide  by  mechanical  pressure  only, 
invented  and  constructed  by  M.  Natterer,  of 
Vienna.  It  consists  of  a  forcing.pump  fixed  in 
a  strong  oaken  frame  ;  the  condensing- chamber 
has  been  placed,  for  what  reason  is  not  apparent, 
at  the  very  top  of  the  apparatus,  which  stands 
seven  feet  high.  Carbonic  acid  has  never  been 
liquefied  before  by  pressure  alone,  and,  although 
the  object  of  M.  Natterer’s  invention  is  to  ac¬ 
complish  this,  he  has  arranged  a  chamber  to 
hold  a  frigorific  mixture  in  contact  with  the  ex¬ 
terior  of  the  condenser.  The  chamber  in  which 
the  gas  is  compressed  is  necessarily  made  of  ex¬ 
ceedingly  strong  wrought  iron,  and  is  further 
strengthened  by  bands  of  the  same  metal.  The 
liquid  protoxide  of  nitrogen  furnishes  the  means 
of  producing  an  extremely  low  temperature. 
Faraday  considers  that  it  will  be  possible  to  ob¬ 
tain  an  intensity  of  cold  by  its  means  much 
greater  than  has  ever  been  thought  probable  be¬ 
fore.  The  liquid  of  nitrogen  is  colourless,  very 
mobile,  and  transparent ;  every  drop  which  falls 
upon  the  skin  leaves  a  painful  burn.  The  gas  is 
put  into  the  reservoir  quite  dry  and  pure,  the 
reservoir  surrounded,  for  the  sake  of  greater 
despatch,  with  a  body  of  ice,  so  that  the  pump 
is  corrtinually  kept  cool  by  a  circulation  round 
it.  Mr.  Hedwood  stated  that  it  takes  five  hours 
to  produce  half  an  ounce  of  the  liquid,  and  the 
necessary  exertion  is,  especially  in  the  later 
stages  of  the  process,  very  trying,  although  the 
machine  is  worked  by  two  men.  When  the 
stopcock  of  the  reservoir  is  opened  gas  escapes  ; 
a  portion  at  first  freezes,  but  soon  flows  liquid  ; 
the  solid  portion  is  like  a  mass  of  snow.  The 
instrument  exhibited  is,  we  should  say,  not  a 
fair  specimen  of  Austrian  mechanical  skill.  The 
piston  is  too  long,  the  chamber  misplaced,  and 
a  great  loss  of  power  is  consequent  on  the  small 
size  of  the  pump,  making  the  process  exceed- 
ingly  protracted  and  formidable. 

It  had  been  intended  to  exhibit  at  the  meeting 
the  electric  light  of  Mr.  Staite,  but  some  con¬ 
sideration  of  commercial  policy  appears  to  have 
precluded  the  assent  of  the  patentee,  and  Staite’s 
light  was  not  exhibited.  In  order  to  have  the 
next  best  substitute,  Mr.  Hedwood  brought  out 
an  instrument,  his  own  property,  constructed  by 
Mr,  Newman,  of  Hegent-street,  for  producing  an 
electric  light  by  the  combustion  of  charcoal. 
The  battery  used  was  that  of  Grove ;  twenty-five 
pairs  of  plates,  we  believe,  made  of  amalgamated 
zinc  and  platinum,  were  employed,  with  diluted 
sulphuric  acid  and  strong  nitric  acid,  the  former 
in  the  proportion  of  one  part  to  six,  fluid  measure, 
and  the  nitric  in  the  ordinary  commercial  state. 
A  Winchester  quart  of  nitric  and  two  quarts  of 
dilute  sulphuric  acid  were  used  on  this  occasion. 
The  battery  was  set  in  action  at  six  p.m.,  and 
when  weleft,  atelevenp.m.,it  was  in  good  working 
order,  and  had  not  apparently  lost  any  of  its 
power.  The  points  used  were  shapen  out  of  a 
very  hard  coke,  formed  as  an  incrustation  on  the 
retort  in  the  manufacture  of  coal  gas.  This 
coal  coke  is  frequently  hard  enough  to  scratch 
glass,  and  seems  to  answer  tolerably  well  for  ex¬ 
periments  of  this  kind.  The  boxwood  charcoal 
points  burnt  out  “  in  no  time.”  The  on  dit  was 
that  Mr.  Staite  formerly  obtained  his  points  by 
making  the  dust  of  charcoal  into  a  paste,  mould¬ 
ing  and  baking  it  to  secure  a  compact  solid  mass. 
Now,  it  is  said,  he  takes  the  hard  coke,  such  as 
we  have  described,  which  is  somewhat  too  porous, 
and,  dipping  it  into  a  solution  of  sugar,  gets  the 
interstices  filled  up  by  the  solid  matter  ;  he  then 
subjects  the  coke  to  heat  in  a  close  vessel,  and 
thus,  by  decomposition  of  the  sugar,  a  carbon  is 
formed,  which,  with  the  previously  existing  coke, 
forms  a  solid  and  compact  material  for  the  point. 

The  battery  in  Mr.  Staite’s  process  has  copper 
and  leaden  plates.  With  the  lead  nitric,  with 
the  copper  sulphuric,  acid  is  used.  The  patentee 
proposes  to  manufacture  white  lead  in  this  way, 
his  light  standing  in  the  relation  of  a  waste  pro¬ 
duct.  He  also  intends  to  apply  the  combustion 
of  the  sulphuric  acid  and  copper  to  the  manu¬ 
facture  of  blue  vitriol.  It  will  be  seen  that  the 
economic  conditions  under  w'hich  this  patent 
alone  can  work  almost  of  necessity  restrict  its 


use  to  large  consumers  of  the  light.  Imagine  a 
new  set  of  perambulatory  merchants  calling  from 
house  to  house  to  admonish  the  odd  boy  or  maid 
to  “  look  the  blue  vitriol  up,”  or  “  get  the  white 
lead  together.”  Perhaps,  however,  a  new 
branch  of  business  might  be  engrafted  on  one 
at  present  existing,  and  the  lead  and  vitriol  be 
taken  off  by  the  man  who  buys  of  thrifty  house¬ 
keepers  five  pounds  of  bones  for  a  farthing. 
Mais  revenons  a  nos  moutons.  Mr.  Redwood  in 
the  course  of  the  evening  took  several  talbotype 
copies  by  the  aid  of  the  electric  light,  in  order 
to  show  its  identity  in  essential  properties,  and 
perhaps  in  constitution,  with  sunlight.  The 
talbotype  impression  was  produced  with  even 
greater  distinctness  under  the  electric  light  than 
under  the  rays  of  the  sun.  About  eleven  o'clock 
the  window-blind  was  drawn  up,  and  a  stream  of 
light  directed  on  the  north  side  of  Bloomsbury- 
square,  very  much  to  the  interest  of  a  miscel¬ 
laneous  crowd  which  soon  collected.  We  were 
able  to  distinguish  from  the  society’s  rooms  the 
features  of  the  individuals  composing  the  crowd 
and  the  colour  of  their  dress,  and  saw  a  person 
testing  the  light  by  reading  what  seemed  to  be  a 
newspaper  which  he  drew  from  his  pocket. 

In  a  corner  of  the  room  next  the  lecture 
theatre  we  observed  Mr.  Deane,  of  Clapham- 
cotnmon,  assiduously  devoted  nearly  the  whole 
evening  to  bringing  out  the  capabilities  of  a  very 
excellent  microscope.  A  portion  of  the  Valis- 
neria  spiralis  was  under  the  lens,  and  the  circu¬ 
lation  of  the  sap  around,  between,  and  through 
the  cells  w'as  very  visible. 

A  process  was  explained,  in  the  course  of  the 
evening,  for  making  the  true  butter  of  antimony. 
A  model  of  Dr.  Neill  Arnott’s  new  pendulum 
ventilator  w'as  placed  on  the  table.  This  instru¬ 
ment  is  intended  to  keep  in  motion  and  remove 
the  air  of  an  apartment  by  means  of  a  fan  hang¬ 
ing  in  a  wooden  chamber,  to  which  a  pendulous 
motion  must  be  given  from  without,  for  the 
machine  is  not  self-acting.  We  presume,  al¬ 
though  the  model  did  not  exhibit  such  an 
arrangement,  that  a  chimney  of  some  kind  is 
attached  for  the  conveyance  of  air  out  of  the 
chamber.  Dr.  Arnott  must  mean  an  old  clock, 
a  jack,  or,  perhaps,  an  arrangement  on  the 
principle  of  the  mechanical  stirrer,  will  be  em¬ 
ployed  to  keep  his  flapper  at  work.  The  model 
struck  us  as  having  rather  a  toyish  appearance. 

Count  Real’s  press  reared  its  ungainly  head, 
or  rather  pipe,  in  one  of  the  apartments.  This 
press  was  invented  by  Count  Real  for  the  pre¬ 
paration  of  extracts,  and  to  effect  a  more  com¬ 
plete  penetration  of  the  vegetable  fibres  and  ex¬ 
traction  of  the  soluble  parts  than  had  previously 
been  accomplished.  The  press  does  this  by 
means  of  the  weight  of  a  column  of  water  con¬ 
tained  in  a  tin  tube,  increased  by  elongation  to 
the  extent  required.  Sometimes  this  pipe 
reaches  through  two  and  even  three  stories  of  a 
building,  but  its  great  height  is  a- great  evil.  The 
press  exhibited  was  about  ten  feet  high,  but  this 
length  was  found  to  have  its  inconveniences, 
especially  as  there  was  little  room,  owing  to 
the  danger  of  its  being  overturned,  as  a  certain 
M.P.S.G.B.  had  reason  to  know  on  Wednesday 
evening.  Internally  Real’s  press  consists  of  a 
metallic  cylinder,  in  which  the  substance  to  be 
acted  upon  is  placed  on  a  perforated  disc.  It 
has  a  cover  which  may  be  fixed  on  with  a  water¬ 
tight  joint,  and  the  cover  is  attached  to  the  per¬ 
pendicular  tube.  There  is  another  objection  to 
this  press,  in  the  difficulty  of  preventing  leakage 
at  the  joints.  The  cover  to  the  cylinder  has  to 
be  fastened  on  by  means  of  screws,  which  is  a 
very  troublesome  process,  and  the  custody  of  the 
screws  adds  another  to  the  sufficiently  numerous 
cares  of  the  laboratory.  Of  late  years  the  low- 
pressure  displacement  apparatus  has  very  gene¬ 
rally  superseded  the  high-pressure  method  to 
which  Real’s  press  is  adapted.  The  count’s 
metliod  of  moistening  the  dry  substances  consists 
in  adding  to  the  powder  half  its  volume  of  water, 
allowing  the  mixture  to  stand  some  hours,  then 
packing  it  more  or  less  closely  in  the  cylinder  of 
the  apparatus,  covering  it  over  with  a  piece  of 
linen  or  paper  pierced  with  holes,  and,  lastly. 


pouring  water  over  it ;  and  this  is  still  the  best 
method  of  effecting  the  object.  Should  the 
liquor  run  off  too  rapidly,  the  powder  should  be 
pressed  a  little  closer  in  the  cylinder,  or  the 
escape  of  the  liquid  be  regulated  by  a  stopcock. 

Near  to  Real’s  press  stood  a  number  of  very 
eligible  apparatuses  from  Messrs.  Griffin,  of 
Glasgow.  Among  these  was  a  small  Beindorf’s 
apparatus,  which  attracted  much  notice.  This  is 
called  after  its  inventor,  John  Beindorf,  of 
Frankfort,  and  is  a  steam  apparatus  in¬ 
tended  to  supersede  to  a  great  extent  the 
use  of  the  other  methods  of  heating  in  small 
pharmaceutical  laboratories.  It  has  long  been 
used  in  Germany  and  other  parts  of  the  Continent, 
and  has  become  so  common  as  to  be  known  very 
generally  as  the  apparatus.  The  principle,  and 
also  the  form,  have  been  adopted  and  modified  by 
many  manufacturers.  The  Beindorf  apparatus 
as  now  made  consists  of  a  boiler  made  of  copper, 
say  a  foot  and  a  half  long  and  a  foot  wide.  The 
under  edges  are  all  rounded,  and  the  bottom  is 
arched ;  the  sides  are  perpendicular,  and  have  a 
flat  flange,  or  shoulder,  on  which  the  top  is 
fixed  either  by  screws  or  solder.  In  the  top  there 
are  several  circular  openings  ;  one  of  these,  much 
larger  than  the  others,  receives  the  cucurbite ; 
the  others  vessels  for  evaporation,  infusion,  de¬ 
coction,  &c.  The  top  is  variously  made  of  brass, 
steel,  copper,  or  iron,  according  to  the  taste  or 
resources  of  the  customer.  The  cucurbite  fits 
into  the  large  opening  in  the  top  of  the  boiler, 
and  a  steam-pipe  is  fixed  to  a  small  opening  of 
which  there  are  several  for  similar  purposes  in 
the  top  of  the  boiler,  and  carries  steam  to  the 
bottom  of  the  cucurbite,  where  it  is  discharged 
underneath  a  false  bottom  which  is  perforated.  A 
tin  pan  for  e vaporatin  g  neutral  solutions  or  extracts, 
and  a  porcelain  or  Wedgewood  dish  for  solutions 
which  would  act  on  the  tin,  mounted  with  a  ring 
of  tin,  falling  into  the  opening  in  the  boiler,  are 
used  with  the  boiler  in  different  operations.  A 
deep  copper  pan,  used  for  making  larger  quan¬ 
tities  of  extract,  lead  iffaster,  &c.,  dips  into  the 
boiler  as  far  as  a  rim  by  which  it  is  fitted  to  the 
opening. 

The  size  and  depth  of  this  appendage  may  be 
suited  to  the  wants  of  the  operator ;  it  is  also 
sometimes  accompanied  with  an  external  jacket, 
and  then  the  pan  stands  above  the  boiler,  and 
the  steam  surrounds  it  in  the  space  enclosed  by 
the  jacket.  Some  of  the  apparatus  have  a  small 
set  of  brass  rings  fitting  one  another,  the  other 
with  a  circular  piece  in  the  centre,  the  whole 
forming  a  lid  for  the  large  opening  of  the  boiler. 
They  are  intended  to  contract  the  size  of  the 
opening,  so  as  to  suit  any  dish  or  vessel  of 
smaller  diameter.  The  tw'o  largest  of  these  rings, 
with  the  still-head  fitted  in  the  centre,  are  used 
when  water  is  distilled  without  the  cucurbite.  A 
funnel-shaped  apparatus  is  also  used  in  connec¬ 
tion  w'ith  Beindorf’s  arrangement.  This  is  eight 
inches  in  diameter  at  the  mouth  of  the  funnel, 
and  its  neck  fits  into  one  of  the  second-sized 
openings  of  the  boiler.  There  is  a  valve  in  the 
neck  of  this  apparatus  formed  of  a  disc  of  metal 
across  the  diameter,  to  w'hich  a  wire  is  fixed,  so 
that  it  may  be  turned  to  effect  or  prevent  the 
admission  of  steam  into  the  funnel.  This  ap¬ 
pendage  enables  the  operator  to  adapt  retorts, 
dishes,  and  other  vessels  in  the  most  eligible 
way  for  receiving  the  heat  of  the  steam.  A  small 
hot-air  chamber  is  another  part  of  Beindorf’s 
apparatus.  This  is  a  double  box  with  a  door  on 
one  side,  and  a  tube  for  conveying  steam  from 
the  boiler  to  the  space  enclosed  by  the  jacket. 
There  are  openings  at  opposite  corners  of  the 
doors,  fitted  Avith  sliding  shutters,  to  allow  air 
to  pass  when  required.  I’he  Beindorf  apparatus 
is  not  adapted  for  sending  strong  jets  of  steam 
through  pipes,  because  on  the  least  pressure  the 
steam  would  escape  through  the  imperfect  joints 
by  which  the  several  appendages  are  fitted  to  the 
top  of  the  boiler.  The  construction  of  the  fur¬ 
nace  or  stove  by  vA'hich  the  boiler  is  heated  can 
hardly  be  communicated  without  the  assistance 
of  engravings.  It  must  be  high  enough  to  allow 
sufficient  space  betAveen  the  beak  of  the  still- 
head  and  the  ground  for  the  worm-tub,  or  re- 
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frigerator,  and  the  receiver  below  it,  or  it  cannot 
be  used  for  distillation.  There  should  also  be 
space  left  for  an  arched  receptacle  for  keeping 
fuel  in  underneath  the  ash-pit.  The  sandbath 
should  be  the  full  width  of  the  furnace,  and 
about  fifteen  or  twenty  inches  in  length.  When 
Beindorf’s  apparatus  is  used  for  the  preparation 
of  distilled  waters  the  boiler  is  charged  with 
rather  more  water  than  usual,  so  that  two  or 
three  gallons  may  be  distilled  without  recharging 
it.  The  cucurbite  is  then  placed  in  the  opening 
in  the  top  of  the  boiler,  and  the  herbs,  flowers, 
&c.,  to  be  operated  on  are  put  over  the  perforated 
false  bottom  of  the  cucurbite,  a  jet  of  steam  is 
then  sent  through  the  solid  ingredients  by  means 
of  the  steam-pipe,  and  becomes  charged  with 
their  volatile  constituents.  When  essential  oils 
are  substituted  for  the  vegetable  substances 
which  yield  them  they  may  be  dropped  on  a 
portion  "of  bibulous  paper,  and  this  is  placed 
on  the  false  bottom.  Unfortunately  for  the 
success  of  this  arrangement  the  condensation  of 
steam  in  the  cucurbite,  and  the  accumulation  of 
water  there  so  as  to  cover  the  pipe,  occasion  an 
obstruction  to  the  free  passage  of  the  steam,  and 
then  it  escapes  at  the  joints.  Alcohol  and 
spirits  generally  are  distilled  by  putting  them 
into  the  alembic  immersed  in  the  water  of  the 
boiler,  and  the  heat  so  communicated  is  found 
sufficient  for  this  purpose.  When  small  quan¬ 
tities  of  spirituous  or  ethereal  liquids  are  to  be 
distilled,  a  retort  may  be  put  into  the  funnel- 
shaped  apparatus  as  before  described.  In  the 
process  of  digestion,  and  in  making  some  infu¬ 
sions,  as  the  protracted  and  continuous  applica¬ 
tion  of  heat  is  required,  the  Beindorf  apparatus 
is  very  convenient.  The  solution  of  salts,  of  gum, 
of  extracts,  the  liquefaction  of  fats,  ointments, 
plasters,  and  other  similar  processes  of  the  same  de¬ 
scription,  are  performed  in  the  small  round  vessels 
of  tin  and  Wedge  wood  w'are  which  fit  into  the 
small  openings  round  the  boiler.  Lead  plaster, 
too,  may  be  made  in  the  large  pan,  and  certainly 
the  danger  of  spoiling  the  product  by  the  appli¬ 
cation  of  too  strong  a  heat  is^  avoided  ;  but,  on 
the  other  hand,  the  time  required  for  saponifying 
the  oil  at  a  water-bath  heat  is  much  more  than 
it  would  be  at  a  stronger  heat.  The  Beindorf 
apparatus  is  not  adapted  to  the  vaporization  of 
liquids  by  ebullition,  for  although  the  steam  in 
the  boiler  should  be  a  few  degrees  above  the 
boiling  point,  yet  the  intervention  of  the  metal 
pan,  and  yet  more  of  the  earthenware  pan,  will 
make  the  contents  of  the  pan  to  be  four  or  flve 
degrees  below  it.  Bor  surface  evaporation,  how¬ 
ever,  the  apparatus  is  very  useful.  The  cheap¬ 
ness,  compactness,  and  the  variety  of  its  appli¬ 
cations,  as  well  as  the  facility  with  which  it  may 
be  handled,  are  great  advantages ;  but  its  size 
renders  it  unequal  to  the  requirements  of  the 
working  chemist  and  the  pharmaceutist,  and  the 
impossibility  of  employing  it  under  sufficient 
pressure  limits  its  usefulness  most  materially. 

Mr.  Kedwood’s  model  of  a  drug -mill,  with  its 
granite  rollers,  triturating  and  sifting  arrange¬ 
ments,  was  constantly  surrounded  by  the  curious, 
and  its  noise  frequently  rendered  inaudible  the 
elucidations  of  its  proprietor  on  other  subjects. 
As  it  has  been  so  recently  described  in  the 
Chemical  Times  we  pass  on. 

On  the  laboratory  staircase  hung  a  lamp  of 
peculiar  construction,  burning  a  coal-naphtha, 
costing  but  3s.  6d.  per  gallon.  The  liquid  is 
contained  in  a  reservoir  just  under  the  hook  by 
which  the  lamp  is  suspended,  and  runs  doAvn  a 
tube  bent  near  its  lower  extremity.  In  lighting 
the  lamp  a  little  naphtha  is  put  in  a  kind  of  cup 
just  under  the  burner,  which  it  heats.  The 
naphtha  is  from  the  reservoir  allow'ed  to  flow, 
when  the  heated  metal  converts  it  into  inflam¬ 
mable  vapour.  The  supply  is  regulated  in  the 
same  way  as  Avith  gas,  by  means  of  a  stopcock. 
The  smell  of  naphtha  given  off  in  first  light¬ 
ing  the  lamp  may  be  got  rid  of  by  per¬ 
forming  that  operation  in  tlie  fireplace  under 
the  chimney,  or,  better,  by  heating  the  metal 
near  the  burner  by  other  means.  No  smoke  or 
smell  is  perceptible  when  the  lamp  is  at  work ; 
the  vapour  burns  very  strongly  with  a  whirring 


noise :  we  were  told  that  silent  lamps  were  in 
preparation.  It  is  called  the  “Holliday”  lamp, 
after  its  inventor.  For  outdoor  purposes,  and  in 
the  more  exposed  shops,  such  as  butchers  and 
greengrocers,  this  will  be  a  very  useful  lamp  :  its 
light  is  very  strong,  and  withal  very  cheap. 
Small  towns,  unequal  to  the  formation  of  a  gas 
company,  might  inspect  it  with  advantage. 

At  the  lecture  table  a  very  beautiful  patent 
gas-buiner,  the  invention  of  Mr.  R.  Clark,  of  the 
Strand,  was  in  operation.  The  light  is  diffused 
through  an  enamelled  globe,  or,  in  cases  where 
the  ordinary  ground  glass  globe  is  retained,  an 
enamelled  fluted  glass  cup  supports  the  globe. 
The  old  plan  of  having  the  under  half  of  the 
glass  globe  plain,  and  the  upper  part  ground,  is 
on  many  accounts  objectionable.  The  new  ar¬ 
rangement  has  the  effect  of  preventing  direct 
rays  from  impinging  on  the  eye  without  at  all 
impeding  the  light.  As  it,  moreover,  prevents 
all  shadoAV  from  the  cock  and  other  appendages 
of  the  burner,  it  must  be  a  very  desirable  light 
for  counter  uses. 

On  the  table  we  noticed  the  artificial  leech, 
registered  by  Mr.  Wertheimber,  of  Finsbury. 
This  small  instrument,  designed  to  render  the¬ 
rapeutics  independent  of  the  freaks  and  fancies 
of  the  officinal  agent,  consists  of  an  external  case 
of  glass  or  metal,  and  a  small  disc  or  button 
forming  a  top  to  the  case.  To  the  interior  of  the 
glass  a  metallic  piston  is  adapted,  covered  and 
made  to  fit  airtight  to  the  glass  with  vulcanized 
indiarubber  or  some  other  flexible  substance. 
The  piston  and  the  disc  are  connected  by  a  band 
of  indiarubber.  The  instrument  is  used  in  the 
following  manner : — A  puncture  or  cut  is  made 
with  the  lancet  in  the  part  to  be  bled,  and  the 
lower  end  of  the  instrument  is  just  moistened  ; 
a  small  pressing-rod  passes  through  the  disc  till 
the  end  of  it  comes  in  contact  Avith  a  cup  formed 
in  the  top  of  the  piston.  The  piston  is  now 
pressed  down  by  means  of  the  rod,  and  the  in¬ 
strument  is  applied  over  the  puncture  or  cut  pre¬ 
viously  made ;  the  expanded  elastic  band  of 
indiarubber  obeys  its  tendency  to  contract  as 
soon  as  the  pressure  on  the  rod  is  withdrawn, 
and  the  piston  is  by  it  pulled  back  again  in  the 
case :  in  this  Avay  a  constant,  gentle  sucking 
action  is  kept  up  until  the  space  beneath  the 
piston  is  nearly  filled  with  blood. 

We  have  only  space,  in  conclusion,  to  enume¬ 
rate  the  remaining  objects  of  interest  which  made 
up  the  collection  on  this  occasion.  The  chief  of 
these  were  an  apparatus  for  the  continuous  pro¬ 
cess  of  making  phosphoric  acid  ;  models  of  a  soda- 
furnace,  of  a  vitriol- chamber,  and  of  a  sulphur- 
burner  ;  an  instrument  for  Centigrade  testing ; 
a  Clarke’s  water-tester  ;  a  circular  and  three- 
sided  sifting-machine ;  a  box  made  entirely  of 
sassafras-wood ;  and  a  case  of  corundum  files. 
The  party  separated  at  half-past  ten,  ev'ery  one 
seeming  pleased  with  the  entertainment  and  with 
himself. 


CHEMICAL  SOCIETY. 


Dec.  4,  1848. — The  president  in  the  chair. — 
The  following  papers  were  read  : — 

1 .  “  On  a  Balance  Galvanometer,”  by  W.  S. 
Warde,  Esq.  This  galvanometer  consists  of  a 
coil  of  covered  copper  wire  in  the  form  of  a 
parallelogram,  the  ends  of  the  wire  being  ex¬ 
tended  so  as  to  form  pivots,  on  which  the  coil  is 
balanced  ;  and  by  these  pivots  the  current  passes 
through  the  coil.  Two  short  arms  are  attached 
to  the  coil,  to  which  small  scale-pans  are  ap¬ 
pended  ;  and  the  poles  of  a  horse-shoe  magnet  of 
moderate  power  are  inserted  within  the  parallelo¬ 
gram,  so  as  to  allow  it  a  moderate  range  of  vibra¬ 
tion.  The  indication  of  the  force  of  the  current 
is  given  by  the  weight  ingrains  supported  in  the 
scale-pans.  The  size  and  length  of  the  Avire  of 
which  the  coil  is  constructed  may  be  readily 
changed  to  suit  varying  purposes.  The  author 
gives  full  instructions  for  the  adjustment  of  the 
instrument,  so  that  in  a  certain  period  it  shall 
indicate  one  grain  in  weight  for  each  grain  of 
zinc  dissolved  in  the  battery. 

2.  “  On  the  Action  of  Baryta  on  Salicylic 


Ether,”  by  Mr.  G.  Baly.  This  action  was 
described  by  M.  Cahours,  but,  from  his  not  having 
continued  its  investigation,  it  was  taken  up  by 
the  author.  On  mixing  salicylic  ether  gradually 
with  baryta,  as  long  as  heat  continues  to  be 
evolved,  a  dry  solid  compound  is  obtained,  which, 
by  distillation,  yields  a  brown  yellow  liquid,  con¬ 
sisting  of  phenol  and  salithol  ;  the  former  is  se¬ 
parated  by  a  dilute  solution  of  potash,  and  the 
salithol  purified  by  washing,  drying,  and  rectifi¬ 
cation.  It  is  a  colourless  liquid,  having  an 
agreeable  aromatic  odour  ;  it  boils  at  444.2®  F., 
and  has  the  formula  Cjg  Hjq  Og  The  action  of 
chlorine  and  bromine  on  it  is  briefly  alluded  to, 
and  the  author  closes  his  paper  by  describing 
the  crystallized  compound,  dinitrosalithol, 
formed  by  acting  on  salithol  with  fuming  nitric 
acid.  It  is  insoluble  in  water,  but  dissolves  in 
boiling  alcohol ;  its  composition  appears  to  be 

^16  {2^04}  ^2- 

3.  “  Analysis  of  the  Water  supplied  by  the 
Hampstead  Waterworks  Company,”  by  John 
Mitchell,  Esq.  This  water  was  analyzed  as  supplied 
to  the  houses  in  the  district,  and  its  examination 
Avas  undertaken  with  the  object  of  ascertaining 
its  action  on  lead.  No  perceptible  action  on  this 
metal  was,  however,  discovered.  It  contained 
about  forty  grains  of  solid  matter  in  the  impe¬ 
rial  gallon,  consisting  principally  of  chloride  of 
sodium,  Avith  sulphates  of  soda,  lime,  and  pot¬ 
ash,  and  carbonates  of  lime  and  magnesia,  Avith 
4,39  cubic  inches  of  free  carbonic  acid. 


ROYAL  INSTITUTION. 


Probable  Friday  evening  arrangements  till 
Easter,  1849 . — 

Friday,  January  26.  Professor  Faraday. — 
On  the  Crystalline  Polarity  of  Bismuth  and 
other  Bodies,  aird  its  relation  to  the  Magnetic 
Force. 

Friday,  February  2.  Professor  Brande. —  On 
the  Theory  and  Practice  of  the  Production  of 
Light. 

Friday,  February  9.  Professor  Owen. — On 
the  Nature  of  Limbs. 

Friday,  February  16.  William  R.  Grove, Esq., 
V.P.R.S. — On  Voltaic  Ignition. 

Friday,  February  23.  Rev.  J.  Barlow,  Sec. 
R.I. — On  Mr.  Phillips’s  “  Fire  Annihilator.” 

Friday,  March  2. — Professor  E.  Forbes. — 
On  the  question,  “Have  new  Species  of  Orga¬ 
nized  Beings  appeared  since  the  Creation  of 
Man  r” 

Friday,  March  9.  B.  C.  Brodie,  Esq. —  On 
the  Chemical  relations  of  Wax  and  Fat. 

Friday,  March  16.  Professor  Cowper. — On 
the  Mechanism  of  Telescopes. 

Friday,  March  23.  Rev.  Professor  Baden 
Powell. — On  the  Nebular  Theory. 

Friday,  March  30.  Professor  Faraday'. — On 
Pliicker’s  Repulsion  of  the  Optic  Axes  of  Crys¬ 
tals  by  the  Magnetic  Poles. 

The  Friday  arrangements  at  the  Royal  Insti¬ 
tution  depend  in  great  measure  on  the  Ifee  kind¬ 
ness  of  eminent  men,  whose  time  is  subject  to 
the  sudden  claims  of  public  or  professional  duty. 
They  are,  therefore,  liable  to  change. 

John  Bablow,  M.A.,  Sec.  R.I. 

It  is  ordered  by  the  committee  of  managers  : — 
That  the  doors  of  the  institution  be  not  opened 
on  Friday  evenings  (except  to  members)  till 
half-past  eight  o’clock  ;  and  that  the  five  front 
rows  of  seats  be  reserved  for  members,  and  for 
visitors  invited  by  the  committee  of  managers, 
on  Friday  evenings,  till  ten  minutes  before  nine 
by  the  theatre  clock. 


PoiiTABLE  Glue  veky  Soluble  in  WAbm 
Wateh, — Boil  1  pound  of  best  Russian  glue,  and 
strain.  'Ehen  add  J  pound  of  brown  sugar, 
and  boil  thick.  When  cold,  the  compound  may 
be  poured  into  small  moulds,  and  afterwards  cut 
into  pieces.  This  glue  is  very  useful  to  artists 
for  fixing  their  drawing-paper  to  the  board. 
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MISCELLANEA. 

PATENTS  RECENTLY  ENROLLED. 


George  Emmott,  of  Oldham,  in  the  county  of 
Lancaster,  civil  engineer,  for  certain  improve¬ 
ments  in  the  manufacture  of  fuel,  and  in  the 
construction  and  arrangement  of  furnaces,  flues, 
boilers,  ovens,  and  retorts,  having  for  their  ob¬ 
ject  the  economical  application  of  caloric  ;  the 
manufacture  of  gas  for  illumination  ;  and  the 
consumption’  of  smoke  and  other  gaseous  pro¬ 
ducts.  Patent  dated  June  16,  1848.  Enrolled 
December  16,  1848. 

The  improvements  described  in  this  specifica¬ 
tion  relate  : — Firstly,  to  the  manufacture  of  fuel 
by  effecting  the  carbonization  of  coals  in  ovens 
or  retorts,  wholly  or  partially  closed,  at  pleasure, 
as  hereafter  described. 

Secondly,  to  certain  novel  methods  which  are 
made  use  of  to  render  and  maintain  ovens,  used 
.  or  the  carbonization  of  coals,  perfectly  or  par¬ 
tially  air-tight,  at  pleasure  ;  by  which  the  gaseous 
products  resulting  from  carbonization  are  en¬ 
abled  to  be  consumed,  or  applied  to  various 
useful  purposes,  thereby  eflfecting  a  more  eco¬ 
nomical  application  of  caloric,  a  saving  in  the 
amount  of  fuel  consumed  in  the  furnaces  beneath 
the  ovens,  and  at  the  same  time  effectually  pre¬ 
venting  the  free  escape  of  dense  volumes  of 
opaque  smoke  to  the  atmosphere.  In  ordinary 
coke  ovens,  while  the  process  of  carbonization 
is  carried  on,  the  whole  of  the  gaseous  products 
are  permitted  to  escape  from  the  top  of  the  oven, 
or  are  conveyed  through  flues  to  a  chimney.  To 
remedy  these  evils,  the  patentee  employs  valves, 
dampers,  hydraulic  cups,  an  exhausting  appara¬ 
tus,  fan,  blower,  or  any  suitable  machinery  by 
which  an  uniform  draught  canberegulated.  These 
apparata,  or  an  y  of  them,  are  attached  to  the  ovens, 
or  to  the  pipes  or  flues  connected  therewith,  in 
such  a  manner  as  to  prevent  the  escape  of  the 
gaseous  products  to  the  atmosphere,  and  at  the 
same  time  carry  them  forward  through  a  series 
of  pipes  to  a  gasometer  or  receiver,  where  their 
various  components  may  be  separated  ;  the  gas 
suitable  for  illumination  being  purified  accord¬ 
ingly  is  applicable  to  a  variety  of  useful  pur¬ 
poses.  So  soon  (as  determined  by  practice)  as 
the  gaseous  products  evolved  are  unfit  for  further 
useful  application,  the  valves,  dampers,  or  appa¬ 
ratus  employed  to  regulate  their  admission  to 
the  gasometer  or  receiver  are  immediately  closed ; 
and,  opening  the  ordinary  valves  and  dampers, 
the  carbonizing  process  goes  on  in  the  ordinary 
manner,  until  the  manufacture  of  the  fuel  is 
complete. 

Thirdly.  To  the  combination  of  a  coke  oven  or 
retorts,  with  a  steam-boiler  (or  other  vessels 
used  for  the  purposes  of  evaporation)  under 
one  combined  system  of  furnaces  and  flues  ;  thus, 
by  fixing  a  coke  oven  at  the  side  of,  or  near  to, 
a  steam  boiler  or  other  vessel  to  which  heat  is 
applied,  and  the  flues  being  so  arranged  in  con¬ 
nection  with  each  other,  that,  so  soon  as  the 
delivery  of  the  gaseous  products  to  the  gasometer 
or  receiver  is  complete  (as  mentioned  under  the 
second  part  of  the  improvements),  the  heat  or 
caloric  resulting  from  the  further  carbonization 
of  the  fuel  in  the  oven  is  conveyed  by  flues 
beneath,  around,  or  through  the  steam-boiler, 
previous  to  its  delivery  to  the  chimney  shaft. 

Fourthly.  To  certain  novel  arrangements  in 
connection  with  furnaces  and  flues  (as  applied 
to  steam-boilers),  or  other  useful  purposes, 
whereby  the  consumption  of  the  gaseous  pro¬ 
ducts  evolved  by  the  combustion  of  fuel  in  such 
furnaces  is  secured,  and  the  nuisance  of  opaque 
smoke  entirely  prevented  ;  an  important  feature 
in  this  smoke-consuming  apparatus  being, 
that  the  furnace  can  be  fired  by  hand  in  the 
ordinary  nianner,  although  the  patentee  gives 
preference  to  the  more  regular  method  of  firing 
by  the  machine  or  hopper.  The  fire-box  of  the 
furnace  is  furnished  with  a  double  set  of  grate  bars, 
of  equal  lengths,  the  front  or  dead  plate  being 
made  rather  broader  than  ordinary,  and  the  first  or 
front  length  of  firebars  being  about  one  inch  in 


width  upon  their  face,  and  placed  so  nearly  in 
contact  with  each  other  that  the  apertures  be¬ 
tween  them  will  present  but  a  limited  space  for 
the  admission  of  air  to  the  fuel.  This  part  of 
the  firebox  very  nearly  resembles  a  close  fur¬ 
nace.  The  dead  plate  and  front  length  of  fire¬ 
bars  are  placed  upon  a  horizontal  plane,  while 
the  second  or  back  length  of  bars  rise  from  them 
towards  the  back  of  the  boiler,  with  an  inclina¬ 
tion  of  at  least  one  and  a  quarter  inches  for  every 
foot  in  the  direction  of  their  length.  These  bars 
are  made  very  thin,  with  their  upper  edges  coved 
or  hollowed,  and  are  placed  so  far  asunder  as  to 
ensure  a  liberal  supply  of  common  air  to  this 
part  of  the  furnace.  This  second  or  back  length 
of  firebars  is  fed  by  means  of  the  firing  machine, 
with  that  description  of  fuel  known  as  gas  coke, 
or  with  the  carbonized  fuel  manufactured  in  the 
processes  herein  described,  from  its  being  the 
carbonized  residuum  of  coals  from  which  car- 
buretted  hydrogen,  or  gas  for  illumination,  has 
been  manufactured;  whilst  the  first  or  front 
range  of  firebars  is  fed  by  hand  with  a  fuel 
consisting  of  small  coals,  or  of  a  mixture  of  coal 
dust  with  coal-tar ;  or  of  coal-tar,  sawdust, 
ashes,  or  other  combustible  substances  combined  ; 
the  gaseous  products  and  opaque  smoke  given  off 
from  these  materials  being  effectually  consumed 
while  passing  over  the  heated  coke  spread  upon 
the  second  or  back  length  of  firebars. 

Fifthly.  To  certain  novel  arrangements  of  re¬ 
torts  for  the  distillation  of  carburetted  hydrogen, 
or  common  gas,  in  connection  with  the  furnaces 
and  flues  of  steam-boilers  and  other  vessels  to 
which  heat  is  applied  for  the  manufacture  of  gas 
for  illumination,  or  for  fuel  for  the  furnace  fires, 
as  hereafter  described,  and  effectually  to  consume 
the  smoke  and  gaseous  products  evolved  by  the 
ignited  fuel  in  the  furnaces.  For  this  purpose 
there  is  placed  a  retort,  or  retorts,  made  of  fire¬ 
clay,  fire-bricks,  or  iron,  at  the  side  of,  or  be¬ 
tween,  steam-boilers,  for  the  purpose  of  wholly 
or  partially  carbonizing  the  coals,  or  for  manu¬ 
facturing  the  gas  coke  required  in  the  be¬ 
fore-described  process  of  consuming  the  smoke. 
The  gaseous  products  arising  from  such  car¬ 
bonization  or  dry  distillation  is  conveyed  by 
the  common  modes  of  gas-making  to  a 
gasometer  or  receiver,  as  before  described  ;  but 
the  gaseous  products  and  caloric  resulting  from 
the  combustion  of  the  fuel  in  the  furnaces  be¬ 
neath  the  retorts,  instead  of  being  permitted  to 
escape  to  a  chimney,  is  wholly  conveyed,  by 
means  of  flues  at  any  convenient  angle  with  the 
side  of  the  boiler,  into  the  fire-box,  or  into  the 
flues  thereof,  where  the  effective  application  of 
such  products  for  generating  steam,  or  for  other 
purposes,  is  secured.  The  gas  collected  in  the 
receiver  or  gasometer  is  made  use  of  as  fuel  in 
the  following  manner  : — At  the  further  end  of 
tlie  fire-box  described  under  the  fourth  part  of 
improvement,  and  upon,  or  near  to,  the  bridge 
wall  thereof,  is  erected  a  wall  of  perforated  fire¬ 
bricks,  or  of  fire-clay  tubes,  or  fire-clay  blocks, 
perforated  with  as  many  orifices  or  apertures  in 
each  as  may  be  necessary.  The  upper  surface  of 
these  blocks,  or  wall  of  blocks,  being  raised  a 
few  inches  above  the  level  of  the  grate-bars,  at 
the  back  of  the  fire-box.  Into  the  apertures  of 
these  fire-clay  blocks  is  introduced  gas  from  the 
gasometer  or  receiver,  which  gas,  igniting  at  the 
orifices  on  the  upper  surface  of  the  blocks,  forms 
an  entire  sheet  of  flame  across  the  end  of  the 
fire-box  ;  and  any  gaseous  products  or  opaque 
smoke  arising  from  the  combustion  of  coals  or 
other  materials  in  the  furnace  coming  in  contact 
therevvith  is  effectually  and  entirely  consumed. 
Having  thus  explainecl  the  particular  nature  of 
his  improvements,  the  patentee  next  proceeds  to 
exemplify  their  application  by  the  following 
description  :  — 

In  the  drawings  accompanying  the  specifica¬ 
tion,  the  patentee  illustrates  his  improvements 
by  showing  a  series  of  coke-ovens  or  retorts  ar¬ 
ranged  according  to  the  present  improvements. 
The  coke-ovens  in  which  the  process  of  car¬ 
bonization  is  carried  on  are  placed  back  to  back, 
and  are  fed  from  the  top,  by  removing  the  lids, 
and  passing  the  coals  into  them  through  hoppers. 


until  these  ovens  are  duly  charged  with  fuel  ; 
fires  being  previously  kindled  beneath  them  in 
the  furnaces,  and  the  heated  vapours  and  gaseous 
products  from  such  fires  following  the  passage  of 
the  flues  beneath,  around,  and  above  the  ovens  ; 
it  follows  that  the  useful  effect  of  the  caloric  is 
thoroughly  distributed  in  making  the  circuit  of 
the  ovens ;  the  gaseous  products  are  thereby 
effectually  consumed,  and  the  delivery  of  any 
vaporous  matters  or  opaque  smoke  from  the 
chimney  shaft  avoided.  So  soon  as  the  ovens 
are  sufficiently  heated,  the  carbonizing  proces.s 
takes  place,  and,  in  order  to  secure  the  valuable 
products  resulting  from  this  dry  distillation  of 
the  coals  contained  therein,  the  lids  are  closed 
upon  the  top  of  the  hoppers,  and  the  hydraulic 
cups  opened,  by  which  means  the  gaseous 
matters  evolved  by  the  carbonization  of  the  coals 
in  the  ovens  ascend  through  pipes,  and  are  con¬ 
veyed  to  the  gasometer.  The  purification  of  the 
carburetted  hydrogen  or  gas  for  illumination,  its 
separation  from,  and  the  collection  of,  the  re¬ 
sidual  matters  contained  in  such  products  being 
effected  in  the  ordinary  manner.  To  ensure  the 
constant  delivery  of  these  gaseous  products  from 
the  ovens,  through  the  pipes  to  the  gasometer, 
the  patentee  employs  an  exhausting  apparatus, 
of  any  form  or  description  suited  for  the  purpose, 
which  fan  or  exhausting  apparatus  is  contained 
in  a  cylinder,  and  is  placed  in  connection  with 
the  pipes  leading  from  the  ovens  to  the  gasometer, 
in  such  a  manner  that  an  uniform  draught  can 
be  maintained  thereby,  and  the  supply  of  the 
gaseous  products  from  the  ovens  continue  with¬ 
out  interruption.  This  apparatus  is  driven  by 
means  of  a  strap  or  band  from  the  shaft  of  any 
convenient  first  mover.  So  soon  as  (to  be  de¬ 
termined  by  practice)  the  operator  in  attendance 
discovers  the  product  given  forth  by  the  car¬ 
bonization  of  the  coals  in  the  ovens  to  be  unfit 
for  application  to  any  of  the  before-mentioned 
purposes,  the  hydraulic  cups  should  be  closed, 
which  is  easily  effected,  by  means  of  chains. 
The  lids  on  the  top  of  the  hoppers,  communi¬ 
cating  with  the  ovens,  should  be  partially  opened, 
at  discretion,  and  the  carbonizing  process  carried 
on  in  the  ordinary  manner,  until  the  manu¬ 
facture  of  the  fuel  is  complete.  As  the  car¬ 
bonizing  process  arrives  towards  completion,  the 
fires  in  the  furnaces  beneath  the  ovens  are 
slackened  from  their  former  intensity  of  heat, 
and  the  lids  being  open,  as  before  described,  a 
supply  of  air  sufficient  to  sustain  combustion  is 
introduced  within  the  ovens.  Placed  at  the  side 
of  the  ovens  is  the  steam-boiler  ;  the  caloric  and 
gaseous  products  given  forth  from  the  fires  in  the 
furnaces,  after  making  the  circuit  of  the  flues, 
is  passed  under  this  steam-boiler,  through  the 
flues,  and  thus  generates  sufficient  steam  to 
drive  the  steam-engine.  The  doors  of  the  ovens 
are  merely  used  for  the  purpose  of  withdrawing 
the  coke,  and  for  regulating  the  surface  of  the 
coals  as  introduced  from  the  hoppers,  as  occasion 
may  require,  and  thus  exposing  them  tho¬ 
roughly  to  the  process  of  carbonization.  It 
being  worthy  of  remark  that  such  manufacture- 
has  been  effected  without  the  loss  or  waste  of' 
the  gaseous  matters,  and  the  residuum  thereof 
given  forth  from  the  coals ;  the  nuisance  of 
opaque  smoke  being  also  avoided.  Also  that 
when,  instead  of  the  manufacture  of  fuel,  that 
gas  for  illumination  is  the  special  object  in  view, 
then  this  process  and  the  apparatus  employed 
in  connection  therewith  offer  great  facilities  for 
obtaining  a  large  supply  of  gas  in  a  very  short 
time,  inasmuch  as,  owing  to  the  extended  sur¬ 
face  of  the  ovens  and  retorts,  the  fuel  is  more 
thoroughly  exposed  to  the  action  of  the  heat, 
and  the  distillation  of  the  gaseous  products  is 
rendered  more  perfect  than  by  the  methods  in 
ordinary  use. 

The  characteristic  features  of  this  invention  is, 
that  no  waste  of  coals,  or  the  products  resulting 
from  the  combustion  or  carbonization  thereof,  or 
of  the  caloric  contained  therein,  is  permitted  to 
take  place  ;  but  that  the  whole  of  these  pro¬ 
ducts  are  retained,  and  applied  to  a  variety  of 
useful  purposes,  as  described. 

The  patentee  claims— First.  The  manufac- 
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ture  of  fuel  by  the  carbonization  of  coals  in 
ovens  or  retorts,  opened  or  closed  at  conve¬ 
nience,  as  described. 

Secondly.  The  recovery  of  the  gaseous  pro¬ 
ducts  evolved  by  such  carbonization,  which  are 
ordinarily  wasted  ;  and  the  methods  of  effecting 
the  application  of  such  products  as  gas,  suit¬ 
able  for  the  purposes  of  illumination  ;  or  for  im¬ 
parting  caloric  to  ovens,  steam-boilers,  and  other 
vessels  or  apparatus  requiring  heat,  as  also  the 
application  of  the  residuum  of  such  products  to 
various  useful  purposes. 

Third.  The  combination  of  a  coke-oven  or  re¬ 
tort,  and  steam-boiler,  or  other  vessels  used  for 
the  purposes  of  evaporation,  under  one  common 
system  of  furnaces  and  flues. 

Pourth.  The  arrangements  as  described,  or  any 
mere  modification  of  the  same,  whereby  the 
smoke  and  other  gaseous  products  resulting 
from  the  combustion  of  fuel  in  the  furnaces  of 
steam-boilers,  and  other  vessels  or  apparatus,  is 
effectually  consumed. 

Fifth,  The  introduction  of  carburetted  hydro¬ 
gen  or  common  gas  within  the  fire-box  or  fur¬ 
naces  of  steam-boilers,  or  other  vessels  or  appa¬ 
ratus,  and  effecting  the  combustion  of  the  same 
at  the  back  of  the  fire-bars,  near  to,  or  upon,  the 
bridge  of  such  furnaces,  or  in  any  other  position 
or  place  therein,  whereby  the  smoke  and  gaseous 
products  given  forth  from  the  ignited  fuel  is 
effectually  consumed  by  the  combustion  of  sucb 
carburetted  hydrogen  or  common  gas. 

Sixth.  The  arrangements  as  described,  or  any 
mere  modification  thereof,  by  which  the  manu¬ 
facture  of  carburetted  hydrogen,  or  gas  for  il¬ 
lumination,  is  carried  on  by  means  of  retorts  in 
connection  with  the  furnaces  and  flues  of  steam- 
boilers,  or  other  vessels  or  apparatus. 


AVilliam  Edward  Newton,  of  Chancery-lane, 
Middlesex,  for  improvements  in  the  construction 
of  stoves,  grates,  furnaces,  or  fire-places  for 
various  useful  purposes.  Patent  dated  July  6, 
1848.  Enrolled  Jan.  6,  1849. 

This  specification  describes  certain  improve¬ 
ments  in  the  construction  of  stoves,  and  other 
descriptions  of  closed  furnaces ;  and  is  com¬ 
municated  to  the  patentee  by  the  inventor,  who 
is  residing  abroad. 

The  object  of  these  improvements  is  the  more 
perfect  development  of  the  heat  produced  by 
the  combustion  of  fuel,  and  the  prevention  of 
smoke,  by  consuming  it  in  combination  with  at¬ 
mospheric  air.  Drawings  accompany  the  spe¬ 
cification,  which  illustrate  the  application  of  the 
improvements  to  heating  stoves,  as  also  to  those 
employed  for  culinary  purposes.  The  fire-place 
or  chamber,  wherein  the  fuel  is  consumed,  being 
either  completely  surrounded  by  an  outer  case, 
thereby  forming  a  chamber,  within  which  the 
atmospheric  air  is  heated,  or  only  partially 
closed,  leaving  the  front  of  the  fire  exposed.  In 
either  case  means  are  provided  for  replenishing 
the  fire  when  necessary,  by  supplying  the  heated 
chamber  (which  surrounds  the  fire-place)  with 
fuel.  The  atmospheric  air  passes  from  without 
through  holes  in  the  sides,  the  quantity  of  air  so 
admitted  being  regulated  by  means  of  registers 
over  the  holes.  The  outer  case  enclosing  the 
fire-place  is  not  the  outside  case  or  shell  of  the 
stove  ;  there  being  another,  partially  enclosing 
both  the  fire-place  and  the  case  immediately 
surrounding  it  ;  this  case  being  designed  and 
ornamented  in  any  tasteful  manner.  Above 
the  portion  of  the  stove  just  described 
another  chamber  is  constructed,  into  which  the 
products  of  the  combustion  in  the  fire-place, 
and  the  heated  atmospheric  air  from  the  chamber 
surrounding  the  fire-place,  are  conveyed,  by 
means  of  a  conical-shaped  pipe,  which  the  pa¬ 
tentee  denominates  a  throat;  the  area  of  this 
throat  at  the  lower  end,  where  it  is  connected  to 
the  fire-place,  is  of  greater  extent  than  the  upper 
end,  which  passes  through  the  plate,  dividing 
the  lower  portion  of  the  stove  from  the  upper 
chamber ;  the  inflammable  matters,  products  of 
the  combustion  in  the  fire-place,  pass  through 
this  throat  from  the  fire-place  to  the  upper 
chamber  (called  by  the  patentee  the  heating 


chamber),  at  the  same  time  the  heated  air  in  the 
chamber,  surrounding  the  fire-place,  is  also 
passed  into  the  throat  at  its  lowest  part,  and 
consequently  ensures  an  admixture  of  the  heated 
atmospheric  air  with  the  inflammable  products 
from  the  fire-place.  The  heated  products  jjass 
and  circulate  around  the  interior  of  the  upper 
chamber  (by  which  it  is  thoroughly  heated),  and 
then  passes  downwards  through  a  vertical  pipe, 
into  the  outer  chamber  of  the  lower  part  of  the 
stove,  by  which  the  external  case  of  it  is  heated. 
Prom  this  chamber  the  heated  air  and  products 
pass,  by  a  pipe,  to  the  chimney  or  other  outlet ; 
the  heated  air  from  the  chamber  immediately 
surrounding  the  fire-place,  in  passing  into  the 
throat,  intimately  mixes  with  the  inflammable 
products  from  the  fire-place,  and  is  thereby  con¬ 
sumed.  The  improvements  may  be  applied  to 
stoves  to  be  employed  for  culinary  purposes  ; 
ovens,  boilers,  and  other  conveniences  ;  being  so 
placed  as  to  project  into  the  chambers,  both  in 
the  upper  part  as  well  as  in  the  lower.  The 
patentee  states  that  the  improvements  are  also 
applicable  to  furnaces  to  be  employed  for  the 
purpose  of  puddling  and  making  iron.  The  at¬ 
mospheric  air  may  be  admitted  to  the  throat 
direct  from  w'ithout,  in  its  natural  state  of  tem¬ 
perature,  instead  of  passing  it  to  the  chamber, 
and  thereby  heating  it.  lie  also  states  that 
steam,  as  well  as  the  atmospheric  air,  m;^'  be  ad¬ 
mitted  to  the  throat ;  the  mode  also  of  sujiplying 
the  atmospheric  air  to  the  throat  may  be  varied, 
as  it  may  be  admitted  at  the  sides  by  several 
ojjenings,  or  by  one  opening,  or  in  the  middle  of 
the  throat ;  the  object  being  to  intimately  mix 
the  atmospheric  air  and  the  inflammable  matters 
from  the  fire-place  together ;  the  throat  may  also 
be  increased  in  size  between  the  upper  and  lower 
apertures,  for  the  purpose  of  giving  longer  time 
for  the  air  and  products  to  mix,  previous  to 
passing  into  the  heating- chamber. 

The  patentee  claims  : — First,  the  combining 
the  chamber  of  combustion  (in  which  the  fuel 
is  consumed)  with  a  heating-chamber,  for  the 
combustion  and  circulation  of  the  inflammable 
matters  evolved  from  the  combustion  of  the  fuel, 
by  means  of  a  throat,  through  which  such  pro¬ 
ducts  of  combustion  pass. 

Secondly,  the  admitting  atmospheric  air  into 
the  throat,  through  which  the  products  of  com¬ 
bustion  pass,  for  the  purpose  of  combining  with 
such, 

Thirdljq  the  forming  the  lower  aperture  of  the 
throat  larger  than  the  upper  aperture,  for  the 
better  combination  of  the  air  and  the  products  of 
combustion. 

Fourthly,  the  forming  the  throat  of  an  enlarged 
size  between  the  lower  and  the  upper  aperture. 

Joseph  Clinton  Robertson,  of  Fleet-street, 
London,  civil  engineer,  for  improvements  in 
the  manufacture  of  gas.  Patent  dated  July  6, 
1848.  Enrolled  January  6,  1849. 

This  specification  describes  improvements  in 
the  production  of  gas  for  illumination,  in  the 
production  of  oleaginous  matters  during  the 
process,  in  the  production  of  an  anti-friction 
grease,  and  in  the  production  of  a  spirit.  The 
first  of  these  productions  is  obtained  from  resin 
combined  with  potash  and  lime,  or  potash,  soda, 
and  lime,  or  any  one  or  more  of  these  substances. 
This  combination  is  placed  within  a  case,  one  end 
of  which  is  closed  by  a  cover  in  a  perfectly  tight 
manner,  the  other  end  being  closed  by  a  cover  in 
such  manner  that  by  the  exercise  of  a  slight  in¬ 
ternal  pressure  in  the  case  the  cover  shall  be  re¬ 
moved  or  blow'n  off  from  the  case.  When  the 
case  shall  have  been  charged  with  the  combina¬ 
tion,  it  is  then  placed  within  a  retort,  set  in  a 
furnace  in  the  ordinary  manner,  and  submitted 
to  a  cherry-red  heat.  The  volatile  products  of 
this  distillation  is  then  passed  through  other  re  ¬ 
torts  similiarly  set,  and  which  contain  lumps  of 
coke,  broken  brick,  or  other  similar  materials. 
The  number  of  retorts  being  one,  fwo,  three,  or 
more,  depending  upon  the  required  purity  of  the 
gaseous  products,  which,  after  being  passed 
through  a  wash- vessel  and  purified,  is  delivered 
into  a  gasometer  of  the  ordinary  construction. 
When  it  is  required  to  obtain  the  oleaginous 


matters  contained  in  the  products  of  the  first 
distillation,  such  products  are  passed  from  the 
retort  in  which  they  are  produced  into  vessels 
containing  water,  by  which  the  oleaginous 
matters  are  separated  from  the  volatile  matters. 
The  patentee  obtains  from  these  oleaginous 
matters  an  anti-friction  grease,  for  lubricating 
the  working  parts  of  machinery  and  other  similar 
purposes ;  as  also  from  the  same  volatile  pro¬ 
ducts  he  obtains  a  spirit,  to  be  used  as  a  varnish 
or  vehicle  for  colours  by  applying  heat,  taking 
care  that  it  shall  not  be  too  great. 

He  claims,  first,  the  manufacturing  gas  for 
illumination  from  resin  combined  with  alkaline 
and  vegetable  fibrous  substances,  and  subjecting 
them  to  heat  in  a  retort ;  and  then  passing  the 
volatile  or  gaseous  products  of  this  distillation 
through  other  retorts  (one,  two,  or  three)  con¬ 
taining  lumps  of  coke,  broken  bricks,  or  other 
similar  substances  in  a  fragmental  and  incan¬ 
descent  state. 

Secondly.  The  separation  and  collection  of  oil 
or  oleaginous  matters  from  the  volatile  or 
gaseous  products  of  the  first  distillation  of  the 
above  combination. 

Thirdly.  The  manufacture  from  the  oil  or 
oleaginous  matters  of  an  anti-friction  grease. 

Fourthly.  The  manufacture  of  a  spirit  from 
the  above- described  products. 


PATENTS  RECENTLY  GRANTED. 


ENGLISH  PATENTS  POR  THE  WEEK  ENDING 
JANUARY  11,  1849. 

John  Coope  Iladdan,  of  29,  Bloomsbury- 
square,  civil  engineer,  for  an  improvement  or  im¬ 
provements  in  railway  wheels.  Patent  dated 
January  1849  ;  six  months. 

Miles  Wrigley,  of  Ashton-under-Lyne,  archi¬ 
tect,  for  certain  improvements  in  the  manufacture 
of  yeast  or  barm.  Patent  dated  January  11, 
1849 ;  six  months. 

William  Henry  Newton,  of  Chancery-lane, 
civil  engineer,  for  a  certain  improvement  or 
improvements  in  the  construction  of  wheels. 
Patent  dated  January  11,  1849;  six  months. — 
(Communication.) 

James  Castley,  of  Harpenden,  in  the  county  of 
Hertford,  manufacturing  chemist,  for  improve¬ 
ments  in  the  manufacture  of  varnishes  from  re¬ 
sinous  substances.  Patent  dated  January  11, 
1849 ;  six  months. 

Robert  Urwin,  of  Ashford,  in  the  county  of 
Kent,  engineer,  for  certain  improvements  in 
steam-engines,  which  may,  in  whole  or  in  part, 
be  applicable  to  pumps  and  other  machines  not 
worked  by  steam  pow'er.  Rated  dated  January 
11,  1849;  six  months. 

Obed  Blake,  of  the  Thames  Plate  Glass  Com¬ 
pany,  residing  at  13,  Southampton- street.  Strand, 
gentleman,  for  certain  improvements  in  venti¬ 
lating  ;  or  ventilators  for  ships,  vehicles,  houses, 
or  other  buildings.  Patent  dated  January  11, 
1849 ;  six  months. 

Francis  Hobler,  of  Bucklersbury,  in  the  city 
of  London,  gentleman,  for  improvements  in  the 
construction  of  the  cylinders  or  barrels  of  cap¬ 
stans  and  windlasses.  Patent  dated  January  11, 
1849 ;  six  months. 

Michael  Loam,  of  Treskerley,  Cornwall,  en¬ 
gineer,  for  improvements  in  the  manufacture  of 
fuzees.  Patent  dated  January  11,  1849;  six 
months. 

Christopher  Nickels,  of  the  Albany-road, 
Surrey,  gentleman,  for  improvements  in  pre¬ 
paring  and  manufacturing  indiarubber  (caout¬ 
chouc).  Patent  dated  January  11,  1849;  six 
months. 

William  Rowe,  of  New  Wharf,  Whitefriars, 
in  the  city  of  London,  carpenter  and  joiner,  for 
certain  improvements  in  the  mode  of  uniting  or 
combining  pipes,  or  lengths  of  pipes,  tubes,  or 
channels  formed  of  glass,  earthenware,  or  other 
similar  material.  Patent  dated  January  11,  1849  ; 
six  months. 

William  Walker,  of  Manchester,  agent,  for 
certain  improvements  in  machinery  or  apparatus 
for  cleaning  roads  or  ways,  which  improvements 
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are  also  applicable  to  other  similar  purposes ; 
six  months . 

PATENT  RECENTLY  EXPIRED, 


A,  Smith,  of  Middlesex,  engineer,  for  a  new 
standing  rigging  for  ships  and  vessels,  and  anew 
method  of  litting  and  using  it.  Patent  dated 
January  12,  1845  ;  expired  January  12,  1849, 


SUGAR  IN  RUSSIA, 


The  following  is  a  decision  on  the  sugar  ques¬ 
tion  which  has  just  been  issued  by  the  Russian 
Government,  ordering  a  reduction  in  the  duty 
on  yellow  sugars  of  sixty  copecs  per  pood  or 
5s,  6d,  per  cwt,  ; — 

“  St,  Petersburg,  Jan,,  1849. 

“His  Majesty,  having  examined  the  different 
opinions  in  the  committee  of  Ministers  about  the 
admission  of  white  and  yellow  sugars  at  a  dif¬ 
ferential  duty,  has  given  the  following  decision  :  — 

“  1.  Having  divided  the  raw  sugar  imported 
in  St,  Petersburg  from  abroad  into  two  cate¬ 
gories,  to  refer  to  the  former  the  white  sugar, 
and  to  the  second  the  yellow  and  brown  sorts, 

“  2.  White  sugars  are  to  be  admitted  as 
hitherto,  at  a  duty  of  3  ro.  80  cop.  silver  per 
pood,  whereas  yellows  and  browns,  which  will 
prove  similar  or  inferior  to  the  standard  sample, 
pay  orily  3  ro.  20  cop.  silver  (by  way  of  a  trial 
for  three  years).  If  they  are  higher  than  these 
samples,  however,  they  must  pay  the  duty  of 
whites. 

“  3.  This  law  is  to  be  in  force  from  the  navi¬ 
gation  1849;  and  to  be  likewise  applied  to  the 
yellow  sugars  remaining  then  uncleared  in  the 
custom-house  of  the  importation  of  1848, 

“  4.  The  standard  sample  will  be  fixed  by  the 
United  Committees  of  Manufactures  and  Com¬ 
merce,  and  confirmed  by  the  Minister  of  Finances, 
and  a  set  of  them  kept  in  each  of  the  two,  and  in 
the  department  of  foreign  trade.  The  sample  fixed 
upon  in  this  instance  of  the  different  qualities 
received  from  abroad  is  the  one  of  a  rather  darker 
tint,  to  be  chosen  by  the  committees  and  to  be 
confirmed  by  the  Minister  of  Finances. 

“  5.  An  attestation  on  stamp  of  three  experts, 
named  for  that  purpose,  must  accompany  each 
parcel  of  sugar  cleared  at  the  custom-house,  as 
belonging  to  the  second  category. 

“  6.  If  sugars  declared  as  yellows  are  not  ad¬ 
mitted  as  such  by  the  experts,  they  only  pay  the 
duty  of  white  sugars,  and  are  not  passive  of  the 
penalty  of  1^  duty,  levied  for  the  declaring  of 
higher  goods  as  belonging  to  a  lower  description. 

“7.  The  experts  are  appointed  for  one  year. 
Two  are  chosen  out  of  the  merchants  and  brokers, 
and  one  out  of  the  members  of  the  Moscow 
Economical  Society  of  the  Committee  of  Sugar 
.  Refiners. 

“8.  If  there  is  any  difference  of  opinion 
amongst  the  exj^erts,  they  refer  in  writing  to  the 
Exchange  Committee,  which  gives  its  opinions 
to  the  custom-house.  If  the  custom-house, 
however,  does  not  agree  with  the  same,  the  case, 
is  referred  to  the  department  of  foreign  trade. 

“  9.  The  remuneration  to  the  experts  is  1  cop. 
silver  per  pood  on  the  whole  importation  of 
sugar.” 


EFFECTS  OF  THE  USE  OF  ARSENIC  IN 
AGRICULTURE. 


POISONED  GAME. 

Dr.  Fuller,  of  St.  George’s  Hospital,  has  re- 
centl}’’  called  attention  to  the  probable  injurious 
effects  resulting  from  the  use  of  arsenic  in  steep¬ 
ing  seed  corn  :  — 

“For  some  months  past  (says  Dr.  Fuller),  in 
certain  parts  of  Hampshire,  partridges  have  been 
found  dead  in  the  fields,  presenting  a  very  re¬ 
markable  appearance.  Instead  of  lying  pros¬ 
trate  on  their  side,  as  is  usually  the  case  with 
dead  birds,  they  have  been  found  sitting  with 
their  heads  erect  and  their  eyes  open,  presenting 
all  the  semblance  of  life.  This  peculiarity,  which 
for  some  time  had  attracted  considerable  atten¬ 


tion  among  sportsmen  in  the  neighbourhood,  led 
to  no  practical  result  until  about  ten  days  ago, 
when  a  covey  of  ten  birds  having  been  found 
nestled  together  in  this  condition,  two  of  the 
birds,  together  with  the  seeds  taken  from  the 
crops  of  the  remaining  eight,  were  sent  up  to 
London  for  examination.  I  was  requested  to 
undertake  the  investigation,  and  the  result  of 
my  experiments  I  will  now  briefly  detail. 

“  I  first  examined  the  seeds  taken  from  the 
crops  of  the  birds,  and  detected,  as  I  anticipated, 
a  large  quantity  of  arsenic. 

“I  now,  at  the  suggestion  of  my  friend  Mr. 
Stone,  proceeded  to  ascertain  whether  the  flesh 
of  birds  so  poisoned  might  not  itself  prove 
poisonous  when  eaten,  and  with  this  view  I 
carefully  cut  the  flesh  off  the  breast  and  legs  of 
one  of  the  birds,  and  gave  it,  together  with  the 
liver,  to  a  fine  healthy  cat.  She  ate  it  with 
avidity,  but  in  about  half  an  hour  she  began  to 
vomit,  and  vomited  almost  incessantly  for  nearly 
twelve  hours,  during  the  whole  of  which  time 
she  evidently  suffered  excessive  pain.  After 
this  nothing  would  induce  her  to  eat  any  more 
partridge.  I  kept  her  without  food  for  twenty- 
four  hours,  but  in  vain ;  she  resolutely  refused 
to  touch  an  atom  more  of  the  bird.  This  being 
the  case,  I  gave  her  some  beef  and  some  milk, 
which  she  eagerly  swallowed,  proving  beyond 
doubt  that  her  instinct,  and  not  her  want  of  ap¬ 
petite,  induced  her  to  forego  the  dainty  meal 
which  had  just  been  offered  her. 

“I  now  felt  satisfied,  from  my  observation  of 
the  symptoms  induced  in  the  cat,  borne  out  as 
they  were  by  many  facts  we  are  acquainted  with 
respecting  the  action  of  poisons,  that  the  arsenic 
which  the  partridges  had  swallowed  had  been 
absorbed  in  sufficient  quantity  into  the  system 
to  render  the  flesh  of  the  birds  poisonous,  and  to 
induce  poisonous  effects  in  any  one  partaking  of 
it.  However,  I  was  anxious  to  leave  nothing  to 
hypothesis,  and  as  the  cat  had  so  soon  rejected 
by  vomiting  the  greater  part  of  the  bird  she  had 
eaten,  and  pertinaciously  refused  to  repeat  the 
experiment  by  again  partaking  of  the  poisoned 
food,  I  was  obliged  to  have  recourse  to  chemical 
analysis,  with  the  view  of  ascertaining  with 
certainty  the  existence  or  non-existence  of  ar¬ 
senic  in  the  flesh  itself.  I  therefore  cut  the  flesh 
off  one  side  of  the  breast  of  the  other  partridge, 
and,  after  about  an  hour’s  boiling,  I  obtained  by 
Reinsch’s  process  a  thin  incrustation  of  metallic 
arsenic,  thus  demonstrating  beyond  question 
what  the  previous  experiments  had  left  little 
room  for  doubting.” 

Dr.  Fuller  ascribes  the  poisoning  of  the  game 
to  their  having  eaten  the  seed-corn  which  had 
been  steeped  in  a  solution  of  arsenic;  and  he 
very  justly  observes  :  — 

“It  is  notorious  that  many  of  the  dealers  in 
game  are  supplied  through  the  agency  of  poach¬ 
ers  and  others  who  have  a  direct  pecuniary  in¬ 
terest  in  supplying  them  with  the  largest  pos¬ 
sible  number  of  birds.  It  is  certain,  moreover, 
that  if  men  of  this  sort  were  to  find  a  covey  of 
partridges  in  a  field,  dead,  but  fresh  and  in  good 
condition,  they  would  not  hesitate  to  send  them 
with  the  remainder  of  their  booty  to  the  poul¬ 
terer,  who  would  as  certainly,  without  suspicion, 
sell  them  to  his  customers.  And,  after  the  ex¬ 
periments  above  detailed,  there  can  be  no  rea¬ 
sonable  grounds  for  doubting  that  these  birds, 
when  eaten,  would  produce  disagreeable  and  in¬ 
jurious— not  to  say  poisonous — effects  bn  those 
who  partake  of  them.  It  is  obvious,  therefore, 
that  in  all  cases  of  supposed  cholera,  or  of  sus¬ 
picious  bcllyach,  occurring  at  this  season  of  the 
year,  we  shall  do  well  to  make  particular  inquiry 
as  to  whether  our  patient  has  recently  partaken 
of  pheasants  or  partridges  purchased  at  a  poul¬ 
terer’s  ;  and  it  i§  further  manifest  that,  in  all 
cases  of  poisoning  or  suspected  poisoning  by  ar¬ 
senic,  the  f  ict  of  the  persons  having  lately  eaten 
of  partridges  and  pheasants  must  form  an  im¬ 
portant  element  in  the  inquiry,  and  must  tend  to 
cast  a  suspicion  on  the  evidence  adduced  to 
prove  a  criminal  intent  on  the  administration  of 
the  poison.  So  that,  in  a  medico-legal  point 


of  view,  the  question  is  one  of  the  gravest  im¬ 
port.” 


MR.  HOOPER’S  EXPLANATION. 

At  Guildhall,  on  Friday,  the  12th  inst.,  Mr. 
Hooper,  the  chemist  and  druggist  residing  by 
Lon  don-bridge,  appeared  before  Sir  G.  CarroU 
under  the  following  circumstances  : — 

On  Monday  weel»  Mr.  M'Dougell,  surgeon, 
made  an  application  to  the  sitting  alderman  for 
his  advice,  and  stated  that,  having  a  patient 
from  the  country  placed  under  his  care,  he,  in 
the  course  of  his  professional  attendance,  consi¬ 
dered  it  necessary  to  give  a  double  dose  of  medi¬ 
cine  of  a  sedative  character,  the  prescription  of 
which  he  wrote,  directing  that  it  should  be  taken 
at  bedtime.  It  was  sent  to  Mr.  Hooper’s,  and 
one  of  the  assistants,  instead  of  using  cam¬ 
phorated  water  and  henbane,  made  the  mixture 
up  of  henbane,  opium,  and  spirits,  and,  had  it 
been  taken,  his  patient  would  have  been  killed ; 
but  the  most  fortunate  circumstance  was,  that 
the  assistant  made  a  further  mistake  by  writing 
on  the  bottle  the  word  “  Mixture,”  instead  of 
“The  draught;  to  be  taken  at  bedtime,”  in 
consequence  of  which  it  was  not  taken.  On 
calling  twice  he  could  not  see  Mr.  Hooper,  and 
the  assistants  treated  the  affair  with  great  levity, 
saying  that  it  was  “  only  a  mistake.” 

The  alderman  granted  a  summons  for  igno¬ 
rance  or  wilful  negligence  in  allowing  the  pre¬ 
scription  to  be  made  up. 

Mr.  Wire  attended,  and  said  that  Mr.  Hooper, 
who  was  then  present,  appeared,  not  to  defend 
the  summons,  but  to  clear  his  own  character. 
An  exxilanation  of  the  facts  of  the  case  had  been 
given  to  Mr.  M‘Dougell,  and  he  was  perfectly 
satisfied  ;  but,  as  a  report  of  the  application  had 
appeared  in  the  newspapers,  it  w'as  necessary 
that  an  explanation  should  be  as  publicly  given. 
Mr.  Hooper’s  mode  of  conducting  business  was 
this — that  if  he  should  not  happen  to  be  at  home 
to  make  up  a  prescription  his  assistants  were  not 
to  do  so,  but  to  send  it  to  a  neighbouring  che¬ 
mist.  In  this  instance  one  of  them  had  departed 
from  that  rule,  and  it  was  with  deep  regret  that 
Mr.  Hooper  was  obliged  to  say  so.  However, 
he  had  taken  precautions  that,  for  the  future,  it 
should  not  occur  again.  With  respect  to  Mr. 
M'Dougell  having  called  twice,  and  been  told 
that  Mr.  Hooper  was  not  within,  that  gentleman 
was  perfectly  ignorant  of  the  whole  affair  until 
he  received  the  summons,  and  he  had  every  rea¬ 
son  to  believe  that  on  each  occasion  the  assistant 
had  denied  him  for  the  purpose  of  screening 
himself.  Under  all  the  circumstances,  he  (Mr. 
Wire)  thought  there  was  no  occasion  to  trouble 
the  alderman  with  going  into  evidence  which 
might  eventually  turn  out  to  be  not  within  his 
power  of  deciding. 

Sir  G.  Carroll  asked  if  the  comxflainant  was 
satisfied  after  hearing  Mr.  Wire’s  explanation? 

Mr.  M‘Dougell  said  he  was.  His  only  object 
in  summoning  Mr.  Hooper  was  to  further  the 
object  which  the  medical  profession  generally 
were  exerting  themselves  for,  and  compel  che¬ 
mists  and  druggists  to  undergo  an  examination, 
and  also  that  their  assistants  should  pass  through 
the  same  ordeal.  It  was  true  that  a  Pharma¬ 
ceutical  Society  existed  which  had  a  great  num¬ 
ber  of  members ;  but  the  fault  was,  that  they 
had  no  act  of  Parliament,  and  therefore  exami¬ 
nations  were  not  compulsory.  On  the  last  occa¬ 
sion  he  made  a  slight  error  in  stating  that  the 
hottle  was  a  two-ounce  one,  whereas  it  would 
only  contain  one  ounce  and  a  half,  and  therefore 
there  could  be  but  an  ounce  of  paregoric. 

Sir  G.  Carroll;  Would  that  quantity  have 
had  the  same  effect  ? 

Mr.  M'Dougell :  The  effect  would  have  been 
the  same,  but  I  am  now  perfectly  satisfied  with 
the  explanation  given. 

The  chief  clerk  intimated  to  the  alderman 
that  the  assistant  was  already  dismissed  from 
Mr.  Hooper’s  service. 

Sir  G.  Carroll  said  the  public  were  much  ia- 
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debted  to  Mr.  M'Dougell  for  calling  the  magis¬ 
trate’s  attention  to  so  serious  a  subject,  where  the 
lives  of  so  many  were  at  the  mercy  of  such  per¬ 
sons.  Mr.  Hooper,  he  thought,  had  given  a  very 
satisfactory  explanation  through  his  legal  adviser, 
and  therefore  the  summons  was  dismissed. 


ILLEGIBLE  PRESCRIPTIONS. 


[To  the  Editor  orthe  Times.'] 

Sir, — It  is  gratifying  to  observe  that  a  portion 
of  your  columns  is  devoted  to  the  deprecation  of 
social  nuisances,  such  as  street-begging.  Suffer 
me  to  point  out  another.  Your  police  report 
detailed  a  case  a  few  days  ago  in  which  a 
medical  practitioner  deemed  it  his  duty  to  call 
the  attention  of  the  chief  magistrate  of  the  City 
to  the  carelessness  or  incompetency  of  a  retail 
druggist’s  assistant,  who  had  incorrectly  com¬ 
pounded  a  prescription.  Into  the  merits  of  that 
inquiry  I  do  not  wish  to  enter ;  but  I  strongly 
wish,  through  your  columns,  which  have  given 
such  extended  publicity  to  that  circumstance,  to 
advert  to  another  wanton  and  serious  evil,  pre¬ 
valent,  I  believe,  far  more  extensively  and  dan¬ 
gerously  in  London  than  in  the  provinces.  I 
allude  to  the  illegible  scrawl  adopted  by  many 
among  the  host  of  men  who  write  prescriptions. 
I  can  only  regard  it  as  silly  affectation  to  write, 
in  characters  often  to  be  deciphered  only  by 
guess,  formula?  upon  the  incorrect  reading  of 
which  may  depend  the  life  or  death  of  a  patient. 

Sir,  I  speak  advisedly,  and,  however  necessary 
it  may  be  that  the  retail  dispenser  should  be 
thoroughly  qualified  by  preliminary  education 
and  examination  for  his  important  duties,  no 
valid  reason  can  be  assigned  why  the  possible 
chance  of  danger  should  be  enhanced  by  requir¬ 
ing  him  to  dispense  from  hieroglyphical  charac¬ 
ters,  requiring  several  minutes’  study  before  they 
can  be  read  with  certainty.  During  my  profes¬ 
sional  life  I  have  seen  some  thousands  of  pre¬ 
scriptions  written  by  all  classes  of  medical  men  ; 
but  I  am  free  to  say  that  in  London,  especially, 
it  has  often  been  my  accidental  lot  to  meet  with 
them  on  the  counters  of  dispensers  who  have 
smilingly  felicitated  themselves  on  the  fact  that, 
from  a  knowledge  of  the  peculiar  cacography, 
they  alone  have  been  able  to  monopolize  that 
person’s  prescriptions.  Be  as  severe  as  you  will 
on  incompetent  dispensers  ;  but  surely  the  man 
of  business  who  writes  his  name  in  a  hand  that 
cannot  be  read  commits  an  affront  on  his  common 
sense  not  half  so  silly,  and  incomparably  less 
dangerous  and  reprehensible,  than  the  hasty 
scrawler  of  an  abbreviated  and  illegible  Latin 
prescription. 

It  is  of  no  use  forwarding  this  communication 
to  the  medical  periodicals.  Those  who  offend  in 
this  particular  will  never  amend  the  practice 
until  shamed  out  of  it  by  public  opinion  and  the 
popular  daily  press. 

I  am,  sir,  your  obedient  servant, 

London,  Jan.  15,  A  Chemist. 


Plaster  Moui.ds  for  Casting  Wax. — Wax 
figures  and  ornaments  may  be  cast  by  modelling 
a  shape  of  what  is  wanted.  A  basket,  or  any¬ 
thing  that  projects,  must  be  made  in  several 
pieces,  but  if  round  or  square  it  may  be  made 
in  one.  Oil  the  parts  of  the  model  all  over ; 
mix  plaster  of  Paris,  well  burnt  and  sifted  fine, 
into  a  thick  paste,  as  thick  as  gum-water  ;  lay  it 
on  one  side  of  the  surface  of  the  model,  but  not 
over  anything  that  projects,  or  it  will  not  come 
off  the  model.  When  dry,  which  will  be  in  a 
few  minutes,  scrape  it,  and  mark  1he  piece  by 
cutting  holes  in  at  the  sides,  then  oil  it  well,  and 
then  lay  on  another  surface  more  plaster  as 
before,  mixed  fresh,  and  so  continue  till  the 
whole  model  is  covered  all  over.  When  dry  it 
will  come  to  pieces ;  take  the  model  out,  and 
tie  it  together,  leaving  an  aperture  for  pouring  in 
the  wax ;  great  care  must  be  taken  of  the  ex¬ 
tremities,  for  if  not  properly  cast  they  will  never 
come  out  of  the  mould.  Flat  Moulds. — Lay  the 
subject  that  is  to  be  cast  on  a  marble  or  glass 


slab  ;  make  a  wall  round  it  wdth  wax.  Oil  the 
patterns,  such  as  borders,  stars,  and  patties,  as 
well  as  the  slab.  Mix  plaster  of  Paris  with 
water,  to  the  consistence  of  thick  cream,  and 
pour  it  gently  over  the  patterns,  till  covered  over 
two  inches  thick.  When  perfectly  dry,  which 
will  be  in  half  an  hour,  remove  the  wall,  and 
take  up  the  mould  ;  oil  it,  and  dry  it  well  before 
using. 

Metropolitan  and  City  Sewers. — The  two 
new  acts  relative  to  the  metropolitan  and  city 
sewers  are  now  in  operation.  The  City  Sewers 
Act,  which  contains  266  clauses,  came  into  ope¬ 
ration  on  the  1st  inst.,  and  the  Metropolitan 
Sewers  Act  (llth  and  12th  Victoria,  c.  112), 
containing  149  provisions,  came  into  force  a  few 
days  back  under  a  consolidated  commission 
dated  the  1st  inst.,  and  on  Tuesday  the 
second  court  was  held  for  the  transaction  of 
public  business.  The  Lord  Mayor  and  four 
other  commissioners  of  the  city  of  London  are  to 
act  under  the  metropolitan  commission  on 
questions  affecting  the  city ;  which  questions 
are  to  be  discussed  at  special  courts,  of  which 
notice  is  to  be  given.  The  new  act  extends  to 
twelve  miles  from  St.  PauTs-churchyard  every¬ 
way  except  the  city ;  whilst  the  new  act  for  the 
city  has  authority  within  the  city  and  liberties 
thereof.  A  book  has  been  opened  at  the  prin¬ 
cipal  office  in  Greek-street,  and  at  several  branch 
offices,  for  complaints  whether  made  orally  or  by 
letter,  and  the  applications  are  to  be  answered. 

Mushrooms. — To  know  good  from  bad  it  is 
necessary  to  be  very  cautious  in  selecting  mush¬ 
rooms,  as  more  of  them  are  poisonous  than 
wholesome.  The  wholesome  ones  commonly 
used  are  pink  in  the  gills,  and  white  above,  small 
and  compact ;  the  bad  ones  are  black  or  brown 
in  the  gills  and  more  broad.  Poisonous  mush¬ 
rooms  usually  grow  in  wet  shady  places,  have  a 
nauseous  odour,  and  are  soft,  open,  and  porous, 
with  their  surface  gaudily  coloured  or  dirty- 
looking,  and  the  stalks  soft  and  bulbous.  They 
grow  rapidly  and  soon  decay.  When  taken, 
poisonous  mushrooms  exhibit  symptoms  of 
nausea  and  retching,  colic,  purging,  thirst, 
fainting,  stupor,  delirium,  cold  sweats,  convul¬ 
sions,  and  frequently  death.  The  best  treatment 
consists  in  administering  an  emetic  of  sulphate  of 
copper  or  zinc,  or  of  potassio-tartrate  of  anti¬ 
mony,  following  it  up  with  saline  purgatives, 
such  as  the  black  draught,  and  clysters  of  the 
same.  If  there  be  much  sinking  of  the  nervous 
system,  hot  brandy  and  water,  camphorated 
mixtures,  ether,  and  other  stimulants,  also 
the  warm  bath,  are  proper  to  be  used. 

Huile  Antique  au  Muse. — Pound  in  a  glass 
mortar  1  drachm  of  musk  with  4  grains  of  amber, 
adding  gradually,  by  little  and  little  during  the 
process,  8  ounces  of  oil  of  ben.  When  they  are 
well  mixed,  put  the  mixture  into  a  small  bottle, 
and,  to  lake  up  every  particle  of  the  musk  and 
amber,  put  into  the  mortar  4  ounces  of  fresh  oil 
of  ben,  w'hich  is  also  to  be  put  into  the  same 
bottle.  Leave  the  whole  for  twelve  or  fourteen 
days  in  a  warm  place,  shaking  it  every  day. 
Leave  it  then  to  rest  for  one  day  more,  pour  off 
the  oil  clear,  and  preserve  it  in  small  bottles  well 
corked  for  use.  In  the  same  manner  may  be 
made  Huile  Antique  a  I’Ambre,  by  changing 
the  proportions  of  the  amber  and  the  musk. 

Huile  Antique  a  l’Orange. — With  1  pound 
of  oil  of  ben  mix  3  ounces  of  essential  oil  of 
orange,,  and  put  it  into  small  bottles,  well  corked, 
with  wax  over  them  to  preserve  it  from  the  air, 
and  prevent  the  perfume  of  the  orange  oil  from 
evaporating. 

Artificial  Asses  Milk. — Long  experience 
has  demonstrated  that  for  certain  purposes 
the  milk  of  the  ass  really  possesses  an 
efficacy  which  cows’  milk  is  devoid  of.  When 
not  procurable  it  may  be  imitated  as 
follows  :  —  Boil  in  3  pints  of  water  till  half 
wasted  1  ounce  of  each  of  eryngo-root,  pearl 
barley,  sago,  and  rice ;  strain,  and  put  a  tea¬ 
spoonful  of  the  mixture  into  a  coffee-cupful  of 
boiling  milk,  so  as  to  render  it  of  the  consistence 
of  cream.  Sweeten  it  with  sugar  or  honey  to 
taste. 


TO  CORRESPONDENTS. 


Sewage  Manures. — “  A  Constant  Reader”  (of  Leeds), 
whose  query  regarding  the  disposal  of  sewage  manures 
we  inserted  in  No.  123,  may  receive  some  important  in¬ 
formation  on  that  subject  from  Mr.  William  Higgs,  of 
69,  Lillington-street,Vauxhall-road. 

“.Mr.  Charles  Bowden”  tells  us  that  the  formula  for  the 
elixir  of  Garus  which  we  gave  in  our  number  of  last 
week  is  very  incorrect  indeed.  The  proportions,  ac¬ 
cording  to  our  correspondent,  should  be — Aloes  and 
saffron,  2  parts  of  each;  myrrh,  cinnamon,  cloves,  and 
nutmeg,  1  part  of  each ;  orange-flower-water,  18  parts  ; 
alcohol,  500  parts  ;  syrup  of  capillaire,  320  parts.  Is  our 
correspondent  aware  that  there  is  no  fixed  and  immu¬ 
table  formula  for  the  preparation  of  the  elixir  7  In 
France  every  apothecary  has  a  formula  of  his  own.  The 
following,  for  instauce,  is  the  receipt  of  M.  Thierry,  one 
of  the  most  distinguished  pharmaciens  in  France : — 

Take  of  Aloes, 

Myrrh, 

Saffron,  of  each  1  part. 

Nutmeg,  2  parts. 

Clover, 

Cinnamon,  of  each  4  parts. 

Alcohol  of  80  Cent.,  700  parts. 

Digest  for  two  days  ;  and  distil  off  640  parts. 

Add  now  to  the  residue  500  parts  of  rose-water.  Dis¬ 
til  off  320  parts,  and  add  of  the  distillate  to  the  product 
of  the  first  distillation  a  sufficiency  to  reduce  the  latter 
to  67  per  cent. 

Take  now  of  this  Aromatic  mixture,  36  parts. 

White  sugar  syrup,  50  parts. 

Tincture  of  vanilla. 

Fresh  orange-peel,  of  each  1  part. 

Fresh  milk,  2  parts. 

Tincture  of  saffron,  a  sufficiency  to 
impart  the  proper  colour  to  the 
product. 

Mix,  let  the  mixture  stand  at  rest  for  two  days,  and 
filter. 

We  hope  our  correspondent  will  in  future  endeavour 
to  make  himself  somewhat  better  acquainted  with  the 
subject  before  he  ventures  to  impugn  the  accuracy  of 
our  receipts. 

“Mr.  W.  Rolland,  of  Liverpool.” — We  think  the  articleon 
electric  light  (by  Mr.  W.  Maugham)  will  be  found  in  the 
“  Nautical  Magazine”  of  1833  or  1834. 

“  Mr.  Sharpe.” — We  are  greatly  obliged  to  you,  but  must 
decline  for  the  present. 

“  T.  G.  S.” — We  are  not  sufficiently  acquainted  with  the 
circumstances  of  the  case  to  proffer  our  advice.  The 
subject  is  a  delicate  one. 

“  Mr.  W.  R.  White.” — We  have  not  yet  received  the  sam¬ 
ples  ;  as  soon  as  they  come  to  hand  we  will  attend  to 
your  wishes. 

“  Mr.  Robertson.” — We  think  Fresenius’s  “  Qualitative 
Analysis”  will  answer  your  purpose  best. 

“  A  Victim  of  Fraud.” — The  sample  of  olive  oil  which  you 
have  sent  us  contains  a  slight  admixture  of  poppy  oil, 
but  to  the  utmost  about  four  per  cent,  only,  and  not  fifty 
per  cent.,  as  you  state  you  were  informed  by  a  chemical 
friend  of  yours. 

"  A  Chemist.”— Wheeler’s  process  of  preparing  chlorate  of 
baryta  is  as  follows; — Digest  for  a  few  minutes  a  con¬ 
centrated  solution  of  chlorate  of  potassa  with  a  slight 
excess  of  silicated  hydrofluoric  acid.  A  precipitate  of 
double  fluoride  of  silicate  and  potassium  will  subside, 
and  chloric  acid  remain  in  solution.  Filter;  neutralize 
the  filtrate  with  carbonate  of  bary  ta  ;  filter  again,  and 
evaporate  the  filtrate  cautiously;  prismatic  crystals  of 
chlorate  of  baryta  will  be  deposited. 

“  A  Teadealer.” — The  Chinese  prepare  the  sheet-lead  in¬ 
tended  to  encase  the  tea  in  the  following  w'ay  -.—Melted 
lead  is  poured  from  a  crucible  upon  a  large  flat  stone, 
plaied  upon  the  ground;  ano.her  stone  of  equal  size  is 
then  dashed  upon  the  fluid  lend  and  pressed  down  forci¬ 
bly.  By  this  means  the  lead  is  pressed  out  into  a  very 
thin  leaf,  which  is  then  at  once  remoted  from  the  stone, 
and  the  i>per.<tio;i  repeated  with  the  greatest  possible 
rapidiiy.  The  rough  edges  of  I  he  plates  are  subsequently 
cut  off,  and  the  plates  soldered  together  for  use.  The 
process  requires  two  iiieii  ;  the  one  to  pour  on.  the  melted 
lead,  and  the  other  to  work  the  stones. 

“A  Student  of  Chemistry.”— Chevreul  was  the  discoverer 
of  capiic  acid  and  caproic  acid,  not  Dumas. 

“  Analyst.” — You  forget  the  six  atoms  of  basic  water. 
Add  these,  and  you  will  find  the  calculation  peifectly 
correct. 

“  JMr.  Johnson.” — One  part  of  concentrated  sulphuric  acid 
to  three  pans  of  water. 

“  A  Druggist.” — We  will  endeavour  to  obtain  the  required 
information  for  you. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscriber*.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 


London  ;  Printed  by  Robeet  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Keiiuington-laiie,  Lambetli  (at  the 
Printing-oflice  of  Robert  Palmer  and  Joseph  Clay  ton),  at 
No.  10,  Crane-court,  Fleet-street,  j  ariHi  of  St.  Dunstau- 
in-the-West,  in  the  City  of  London  ;  and  publislied  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  320,  Strand, io  theCjty  of  Westminster.— January 
20, 1819. 
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ON"  THE  MANUFACTURE  OF  SUGAR. 
By  J.  SCOFFERN,  M.B.,  Bond., 

Laie  Lecturer  on  Chemistry  at  the  Alder sgate 
College  of  Medicine,  London, 


\Continued  from  page  85.] 

Experiments  accurately  conducted  and  fre¬ 
quently  repeated  have  demonstrated  the  fact, 
that  animal  charcoal  effects  its  maximum  amount 
of  decoloration  on  sugar  solutions  when  the 
latter  possess  a  density  of  about  27  or  28  of 
Beaume’s  scale ;  when  they  are  free  from  much 
animal  impurities ;  and  when  they  are  heated  to 
about  100°  of  Fahrenheit. 

In  the  refinery  these  three  conditions  are  well 
fulfilled ;  in  the  colonies  the  reverse  is  the  case, 
as  on  examination  we  shall  not  fail  to  recognise. 
In  some  cases  the  colonial  sugar- producer  has 
tried  the  employment  of  charcoal  on  the  juice 
recently  expressed,  sometimes  after  defecation 
with  lime,  sometimes  without  any  preparation 
whatever.  In  either  case  the  result  has  been  a 
signal  failure,  as  might  easily  have  been  pre¬ 
dicted.  The  non- defecated  juice  speedily  runs 
into  fermentation,  on  account  of  the  impurities  it 
contains,  and  the  defecated  juice  is  but  slightly 
better  in  this  respect — both  fatal  objections  to 
the  plan  :  in  addition  to  which,  two  of  the  three 
conditions  under  which  charcoal  produces  its 
maximum  effect  are  violated. 

Other  colonial  sugar-producers  have  imitated 
the  refiner  in  boiling  down  the  defecated  juice  to 
a  density  of  28°  of  Beaume,  and  then  filtering  it. 
Under  these  circumstances  the  resulting  filtrate 
or  liquor  which  percolates  through  the  charcoal 
is  rendered  very  pure ;  but,  in  consequence  of  the 
great  amount  of  mucilaginous  and  other  impuri¬ 
ties  which  the  charcoal  is  thus  made  to  separate, 
it  very  soon  loses  both  its  chemical  and  its  me¬ 
chanical  effects  ;  these,  apart  from  some  other 
grave  objections,  such  as  the  time  occupied,  the 
chance  of  fermentation  during  the  process,  &c., 
the  very  expense  of  frequently  changing  and  re¬ 
burning  the  charcoal,  would  be  a  great,  often  an 
insuperable,  bar  to  the  general  employment  of 
the  process. 

As  to  the  vacuum -pan,  I  believe  it  is  destined 
before  long  to  supersede  every  other  plan  of 
evaporation  for  sugar  solution,  and  still  I  am 
satisfied  that  its  colonial  use  hitherto — I  mean 
for  the  preparation  of  muscovado  sugars — has 
been  attended  on  the  whole  with  more  loss  and 
disappointments  than  gain  and  satisfaction  ;  and 
this  simply  because  no  plan  has  been  hitherto 
applied  of  preparing  economically  a  sacchumic 
juice  sufficiently  pure  to  be  submitted  to  the 
agency  of  this  instrument  with  advantage.  It 
may  be  laid  down  as  a  safe  affirmative  proposi¬ 
tion,  that  in  direct  proportion  as  a  liquor  to  be 
boiled  is  charged  with  impurities,  and  throws  up 
scum,  so  is  it  unadapted  for  vacuum-pan  treat¬ 
ment.  The  reason  of  this  is  evident,  when  w'e 
consider  that,  the  vacuum-pan  being  a  closed 
vessel,  whatever  impurities  are  eliminated  by 
bailing  must  be  necessarily  admixed  with  the 
resulting  sugar,  no  means  of  removing  it  being 
possible. 

Now,  hitherto,  the  colonial  sugar-producer 
has  been  unable  (except  on  certain  picked 
estates)  to  obtain  without  the  use  of  charcoal  a 
liquor  sufficiently  pure  to  boil  without  throwing 
up  a  scum,  and  the  difficulties  attendant  upon 
the  colonial  use  of  charcoal  have  been  already 
stated.  Whilst  thus  most  fully  alive  to  the 
beneficial  agency  of  animal  charcoal,  and  the 
vacuum-pan,  when  and  under  the  proper  cir¬ 
cumstances,  I  reiterate,  as  the  result  of  a  pro¬ 
longed  study  of  the  manufacture  of  sugar,  both 
in  the  laboratory  and  in  the  refinery,  on  solutions 
of  muscovado  sugar,  of  the  cane,  and  the  date, 
as  well  as  upon  natural  sugar  containing 
juices,  that  the  employment  of  the  vacuum-pan 
and  of  animal  charcoal  in  the  colonial  operation 
will  be  in  a  manner  thrown  away  until  some 
method  shall  be  devised  of  sufficiently  defecating 
the  juice  by  a  preliminary  operation,  for  the  pur-  ) 


pose  of  securing  all  the  conditions  which  have 
been  propounded  as  necessary  to  the  desired 
result,— a  desideratum  which  it  is  possible  will 
be  speedily  achieved. 

I  will,  therefore,  defer  all  further  notice  of 
the  vacuum-pan  and  of  animal  charcoal  until 
the  period  when  I  shall  hav'e  to  treat  of  re¬ 
fineries,  and  will  revert  to  the  stage  of  the 
sugar-producing  operation,  wherein  the  produce 
had  at  length  become  partially  crystallized. 

If  a  chemist  were  desirous  of  obtaining  his 
maximum  amount  of  sugar,  or  any  other  crys¬ 
talline  substance,  out  of  a  solution,  he  would 
have  recourse  to  some  plan  of  effecting  perfect 
drainage.  He  would  never  dream  of  either  de¬ 
ceiving  himself  or  the  public  by  weighing  his 
crystalline  produce  mixed  with  mother  liquor 
and  attendant  impurities,  and  considering  the 
aggregate  weight  as  sugar.  He  would  drain 
thoroughly,  I  repeat,  and  would  carefullj''  re¬ 
evaporate  his  drained  liquor,  and  would  thus 
proceed  until  the  whole  of  his  crystalline  produce 
had  been  obtained.  It  is  objected  that  the 
mother  liquor  of  drainage  may  be  supposed  to 
be  so  impure  that  it  would  not  pay  for  re-evapo¬ 
ration.  The  answer  is  plain :  if  too  impure  for 
the  treatment  indicated,  it  is  also  too  impure  for 
admixture  with  a  pure  material ;  and  its  at¬ 
tempted  introduction  thus  mixed  into  commerce 
is  neither  more  nor  less  than  a  deceit. 

The  British  colonial  sugar-manufacturer  vio¬ 
lates  the  chemical  conditions,  and  employs  the 
argument  which  I  have  first  adverted  to  and 
repudiated.  He  violates  every  law  of  crystal¬ 
lization,  and  pours  his  half- granulated  sugar,  as 
I  have  mentioned,  into  shallow  tanks,  where  it 
may  rapidly  cool. 

When  accreted  to  a  certain  extent  the  half¬ 
crystalline  pasty  mass  is  removed  by  buckets 
into  casks  with  perforated  bottoms,  each  hole 
being  plugged  by  the  stem  of  a  plantain  leaf, 
and  thus  it  is  allowed  to  drain. 

As  may  be  well  imagined,  this  process  of  drain¬ 
age  is  tedious,  and  most  imperfect,  so  much 
so,  indeed,  that  expensive  instruments  called 
pneumatic-chests  are  sometimes  employed  for 
the  purpose  of  removing  the  molasses  or  liquor 
of  crystallization  by  suction, — a  process  which, 
if  the  sugar  had  been  properly  crystallized, 
would  have  been  totally  unnecessary,  and  which 
performed  on  an  ill-crystallized  sugar  is  most 
wasteful  and  inefficient. 

With  the  production  of  this  ill-crystallized 
material  the  operation  of  sugar  production  in  the 
British  colonies  may  be  said  to  end.  In  the 
colonies  of  certain  other  nations,  however, 
particularly  in  those  of  Spain,  Portugal,  as  well  as 
in  the  tropical  regions  formerly  subjected  to  these 
powers,  another  operation,  called  that  of  claying, 
is  superadded,  the  object  of  which  is  the  pro¬ 
duction  of  a  sugar  more  light  in  colour  and 
drier  than  muscovado,  and  prepared  by  subject¬ 
ing  the  latter  to  a  final  operation  of  ablution. 

This  is  conducted  as  follows : — The  sugar 
having  been  allowed  to  crystallize  in  conical 
moulds,  instead  of  shallow  trays,  each  mould 
having  an  orifice  in  its  apex  stopped  by  a  plug, 
the  plug  is  removed,  and  the  mother  liquor  of 
crystallization  is  allowed  to  drain  away,  leaving 
a  yellow  or  muscovado  sugar,  which  is  merely 
white  or  pure  sugar  plus  impurities  in  the  mould. 
On  the  base  of  this  conical  mould  is  now  super¬ 
imposed  a  thin  layer  of  magma,  prepared  by 
beating  up  white  clay  with  water.  Thus  situ¬ 
ated,  the  clay  magma  yields  up  its  water  by 
degrees,  and  which,  percolating  downwards, 
carries  before  it  a  large  amount  of  colouring 
material,  and  so  much  sugar,  leaving  the  residue 
more  or  less  white. 

In  the  refinery  this  final  purification  by 
percolation  is  very  efficiently  carried  out,  and 
with  the  result  of  making  white  sugar,  which, 
in  point  of  fact,  cannot  be  otherwise  produced ; 
but  the  preceding  stages  of  colonial  sugar  manu¬ 
facture  must  have  been  barbarous,  indeed,  if, 
after  the  percolating  operation,  the  result  be  only 
a  yellow  material.  As  conducted  in  Cuba  and 
the  Brazils,  at  least  one  third  of  the  crystallized 
muscovado  is  washed  away  by  the  process  of 


claying,  and  six  weeks  are  consumed.  The  re¬ 
sulting  suga,r  is  light  in  colour,  it  is  true  ;  but, 
had  the  preliminary  operation  of  defecation  been 
well  conducted,  it  might  have  been  produced 
better  in  colour  and  better  in  grain,  merely  after 
spontaneous  drainage,  and  without  any  claying 
whatever. 

It  is  to  be  regretted  that  this  claying  opera¬ 
tion  ^  opens  the  door  to  much  charlatanry  and 
deceit.  Sugars  of  light  colour  are  frequently 
exhibited  as  a  triumph  of  some  particular  plan 
of  manufacture,  whereas,  on  examination,  it  will 
be  found  that  this  very  colour,  their  only  good 
quality,  is  solely  due  to  a  final  process  of  clay¬ 
ing,  which,  reckless  of  loss  and  other  expense, 
accomplishes  the  removal  of  impurities  that 
never  ought  to  have  been  generated. 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS, 
LECTURE  XLII. 

(lecture  LXX.) 

EXTRACTIVE. 

Section  I.— BITTER  EXTRACTIVE. 

B. — BITTER  ROOTS — (continued). 

GENTIAN. 

(From  Gentiana  lutea,  G.  rubra,  G.  purpurea.) 

The  root  of  the  gentian  enjoys  considerable 
reputation  as  a  tonic,  febrifuge,  and  anthel¬ 
mintic. 

It  has  been  carefully  analyzed  by  Blanche, 
Henry  and  Caventou,  Leconte,  and  other  che¬ 
mists. 

It  contains  ; — 

A  volatile  odorous  principle, 

Gentisin, 

Birdlime, 

A  greenish  oily  matter, 

Uncrystallizable  sugar. 

Gum, 

Pectic  acid, 

A  pale  yellowish  red  colouring  matter. 
Some  organic  acid. 

Blanche  found  in  the  root  of  the  gentian  a 
peculiar  volatile  principle  which  imparts  to  the 
distilled  water  of  gentian  nauseating  and  slightly 
intoxicating  properties.  Most  of  the  prepara¬ 
tions  of  gentian,  however,  contain  this  principle 
in  too  feeble  proportions  to  permit  its  action 
making  itself  felt. 

Henry  and  Caventou,  who  were  the  first  to 
extract  the  crystalline  matter,  obtained  it  only  in 
an  impure  state.  They  considered  it  to  be  the 
bitter  principle  of  gentian,  and  called  it,  accord¬ 
ingly,  Gentianin.  But  Leconte  and  Trommsdorf 
have  discovered  since  that  the  crystalline  matter 
is  simply  a  colouring  principle,  perfectly  free 
from  all  bitter  taste,  and  that  the  so-called 
gentianin  consists  of  a  mixture  in  variable  pro¬ 
portions  of  this  colouring  principle,  the  bitter 
principle,  and  fatty  matters. 

The  name  “Gentisin”  has  been  assigned  to 
this  crystalline  colouring  matter  of  the  gentian. 

Gentisin  has  a  pale  yellow  colour ;  it  is  taste¬ 
less  and  inodorous  ;  it  crystallizes  in  long  ueedl'cs. 
At  a  high  temperature  it  sufi'ers  partial  decom¬ 
position  ;  a  portion  of  it,  however,  volatilizes 
unaltered,  and  recondenses  subsequently  in 
crystalline  needles.  It  is  very  sparingly  soluble 
in  water,  and  more  readily  in  hot  than  in  cold 
alcohol ;  from  its  solutions  in  hot  alcohol  it  re¬ 
crystallizes  on  cooling.  It  is  hut  sparingly 
soluble  in  ether,  but  dissolves  largely  in  concen¬ 
trated  solutions  of  caustic  alkalis,  with  which 
latter  it  forms  true  salts  (Gentisates).  It  does 
not  decompose  carbonates. 

Gentisin  is  prepared  as  follows: — Macerate 
dried  and  coarsely-poimded  gentian-root  in 
alcohol  of  95  C.,  and  repeat  the  operation  with 
fresh  portions  of  alcohol  until  the  latter  ceases 
to  acquire  the  slightest  yellow  tint  from  the 
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gentian.  Filter  the  liquids  and  distil.  Treat  the 
residuary  extract  with  -water,  which  will  remove 
the  bitter  extractive  matter,  the  free  acid,  and  the 
sugar,  and  leave,  in  the  form  of  white  flakes,  the 
fatty  matter  in  conjunction  with  the  gentisin. 
Collect  this  flocculent  residue,  wash  and  dry  it, 
and  treat  it  with  boiling  alcohol  of  78  C.,  which 
dissolves  the  yellow  crystalline  principle,  and 
leaves  the  fatty  matter  almost  intact.  The  gen¬ 
tisin  will  subsequently  crystallize  from  the  alco¬ 
holic  solution  on  cooling,  and  by  spontaneous 
evaporation  ;  should  it  still  retain  traces  of  oil, 
these  may  be  removed  -with  a  little  ether.  The 
gentisin  is  then  to  be  redissolved  in  boiling  al¬ 
cohol  of  78  C.,  and  from  this  solution  it  will  finally 
crystallize  in  perfectly  pure,  well-formed,  yellow 
crystals. 

The  properties  of  the  bitter  principle  of  gen¬ 
tian  are  but  little  known  as  yet.  M.  Leconte 
obtained  it  as  an  extractive,  uncrystallizable, 
matter,  exceedingly  soluble  in  water  and  in 
alcohol. 

With  regard  to  the  matter  known  by  the  name 
of  birdlime,  M.  Leconte  has  demonstrated  that 
it  is  a  compound  of  wax,  oil,  and  caoutchouc. 

POWDER  OF  GENTIAN-ROOT. 

Cut  the  root  of  the  gentian  in  slices,  dry  in  the 
stove,  and  reduce  to  powder,  without  leaving 
hardly  any  residue. 

The  powder  of  gentian  is  used  internally  as  a 
tonic,  in  doses  varying  from  a  few  centigrammes 
to  one  gramme. 

PTISAN  OF  GENTIAN. 

Take  of  Incised  gentian-root,  8  grammes. 

Boiling  water,  1,000  grammes. 

Let  it  infuse  for  two  hours,  and  strain. 

Water  is  a  very  proper  menstruum  to  effect 
the  solution  of  the  active  principles  of  the  gen¬ 
tian.  Cold  water  dissolves  the  bitter  matter, 
the  sugar,  the  gum,  part  of  the  pectic  acid,  the 
acid  principle,  the  gentisin^  a  little  fatty  matter 
and  resin,  and  also  a  portion  of  the  volatile  odo¬ 
rous  principle.  The  same  matters  are  obtaifj^d 
in  solution  by  infusion  in  boiling  water,  with 
this  trifling  difference,  that  the  proportion  of 
dissolved  resin  is  larger.  Decoction  of  gentian 
contains  always  a  large  proportion  of  pectic  acid, 
resin,  and  fatty  matter. 

EXTRACT  OF  GENTIAN. 

The  following  is  the  best  method  of  preparing 
extract  of  gentian: — 

Keduce  the  root  to  a  semi-fine  powder,  moisten 
the  powder  with  double  its  own  weight  of  luke¬ 
warm  water,  and  let  it  macerate  for  several 
hours  ;  subject  the  mixture  now  to  the  action  of 
the  press  ;  add  to  the  grounds  a  fresh  quantity 
of  water  equal  to  that  used  in  the  first  instance, 
and  subject  again  to  the  action  of  the  press. 
Evaporate  the  liquids  to  the  consistence  of  a  soft 
extract 

The  extraction  of  the  extractive  principle  may 
be  effected  also  by  lixiviation.  The  process  for 
this  is  as  follows  : — 

Beduce  the  root  to  a  semi-fine  powder,  moisten 
the  latter  with  one  half  its  own  weight  of  cold 
water,  and  place  the  mixture  in  the  lixiviation 
apparatus  ;  taking  care  to  pile  it  up  loosely. 
This  operation  requires  some  practice.  100  parts 
of  gentian-root  yield  by  extraction  with  water  as 
much  as  50  parts  of  extract. 

SYRUP  OF  GENTIAN. 

Take  of  Gentian-root,  1  part. 

Boiling  water,  10  parts. 

White  sugar,  a  sufficiency. 

Cut  the  root  into  thin  slices,  and  pour  the 
boiling  -water  upon  the  latter.  Let  it  infuse  for 
twelve  hours,  and  strain  through  a  linen  cloth 
without  having  recourse  to  pressure  ;  the  liquid 
obtained  is  perfectly  clear.  The  grounds  sub¬ 
jected  to  the  action  of  the  press  yield  a  fresh 
quantity  of  liquid,  which,  however,  is  turbid, 
and  requires  to  be  clarified  by  filtration.  Pour 
the  two  liquids  together,  weigh  the  whole,  and 
add  for  every  100  parts  190  parts  of  sugar. 
Form  a  syrup  by  simple  solution  in  the  water- 
bath. 

This  syrup  is  very  bitter,  and  has  a  strong 
smell. 


30  grammes  of  this  syrup  contain  the  bitter 
principles  of  1  gramme  of  the  gentian-root. 

TINCTURE  OF  GENTIAN. 

Take  of  Gentian,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  5 
parts. 

Let  the  mixture  macerate  for  fifteen  days  ; 
strain,  squeeze  out  the  grounds,  and  filter. 

Weak  alcohol  extracts  the  whole  of  the  bitter 
parts  of  the  root. 

The  tincture  of  gentian  contains  the  bitter 
principle,  the  sugar,  the  gum,  the  acid  principle, 
the  gentisin,  and  the  fatty,  resinous,  and  odorous 
matters. 

From  the  results  of  certain  experiments  made 
by  M.  Personne  it  would  appear  that  even  4 
parts  of  alcohol  would  suffice  to  extract  from  the 
root  the  whole  of  the  principles  and  matters  so¬ 
luble  in  that  menstruum. 

ANTISCROFUEOUS  ELIXIR. 

Take  of  Gentian-root,  4  parts. 

Carbonate  of  ammonia,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  125 
parts. 

Let  the  mixture  macerate  for  eight  days  ; 
strain,  squeeze  out  the  grounds,  and  filter  the 
liquid. 

PERYLHE’S  ELIXIR. 

Take  of  Gentian-root,  15  parts. 

Carbonate  of  soda,  6  parts. 

Alcohol  of  56  C.  (21°  Cartier),  500 
parts. 

Let  the  mixture  macerate  for  eight  days  ; 
strain,  squeeze  out  the  grounds,  and  filter  the 
liquid. 

WINE  OF  GENTIAN. 

Take  of  Gentian-root,  1  part. 

Alcohol  of  56  C.,  2  parts. 

Bed  wine,  14  parts. 

Cut  the  root  into  thin  slices,  and  let  the  latter 
macerate  in  the  alcohol  for  twenty-four  hours  ; 
add  now  the  wine,  and  let  the  mixture  macerate 
for  eight  days.  Strain  the  liquid  off. 

Parmentier  used  the  tincture  of  gentian  for 
the  preparation  of  the  wine ;  his  tincture  of 
gentian  was  made  with  4  parts  of  the  root,  1  part 
of  orange-peel,  and  48  parts  of  alcohol  of  56  C. 


c.— BITTEB  LEAVES. 

The  most  frequently  used  of  the  bitter  leaves 
are  : — 

The  leaves  of  Menj’anthes  trifoliata, 

Fumaria  officinalis,  and  other 
species  of  that  family, 

Viola  arvensis. 

Divers  plants  of  the  family  of 
the  Chicoracese, 

Divers  plants  of  the  family  of 
the  Cynarocephalem. 

To  these  may  he  added  the  flowery  tops  of  the 
Lesser  Centaury. 


LESSEE  CENTAUBY. 

We  use  the  flowery  tops  of  the  lesser  centaury 
(Chironia  centaurium).  These  tops  contain  a 
bitter  principle,  which  is  considered  an  excellent 
tonic  and  febrifuge.  They  are  usually  given  in 
infusion  in  doses  of  from  8  to  16  grammes,  or  in 
form  of  extract  in  doses  varying  from  a  few  centi¬ 
grammes  to  1  gramme  and  more. 

Moretti  examined  the  lesser  centaury.  He 
found : — • 

A  bitter  extractive  matter, 

Free  acid. 

Mucous  matter. 

Extractive, 

Several  salts. 

The  tops  should  be  gathered  when  the  plant  is 
in  flower  ;  they  should  be  put  together  in  small 
bunches,  and  the  latter  wrapped  up  in  paper,  to 
preserve  the  colour  of  the  flowers  ;  they  ought  to 
be  dried  finally  in  an  airy  loft. 

The  extract  of  the  lesser  centaury  is  prepared 
by  displacement.  Care  must  be  taken  to  heap 
the  powder  rather  loosely.  The  powder  of  the 
tops  of  the  lesser  centaury  yields  25  per  cent,  of 
its  own  weight  of  extract. 


MENYANTHES  TBIFOLIATA. 

The  leaves  of  Menyanthes  trifoliata  contain  a 
bitter  juice,  which  enjoys  considerable  reputa¬ 
tion  as  a  tonic,  anthelmintic,  and  antiscorbutic. 

Trommsdorf  has  analyzed  the  Menyanthes 
trifoliata.  He  found : — 

Green  coloured  starch. 

Bitter  extractive, 

Brown-coloured  gum. 

Albumen, 

An  animal  matter  which  the  action  of 
fire  fails  to  coagulate, 

Inulin  (?). 

M.  Nativelle  has  since  succeeded  to  extract 
from  the  plant  the  bitter  principle  (menyanthin) 
in  a  state  of  purity,  in  form  of  long  white 
needles  of  satinlike  lustre. 

M.  Nativelle  has  observed  also  that  the  bitter 
extract  of  this  plant  contains  no  tannin,  and  may, 
accordingly,  be  advantageously  associated  with 
salts  of  iron. 

JUICE  OF  MENYANTHES  TRIFOLIATA. 

The  juice  of  the  menyanthes  is  seldom  admi¬ 
nistered  pure,  but  usually  in  association  with 
that  of  other  plants. 

EXTRACT  OF  MENYANTHES  TRIFOLIATA. 

This  is  prepared  M'ith  the  depurated  juice  of 
the  plant ;  it  yields  the  one  sixth  part  of  its  OAvn 
weight  of  extract.  If  fresh  plants  cannot  be  pro¬ 
cured,  the  dried  plants  must  be  had  recourse 
to  :  these  are  treated  by  lixiviation. 


FUMITOBY. 

Under  the  name  of  fumitory  we  use  indiscrimi¬ 
nately  the  several  species  of  the  genus  Fumaria, 
but  more  particularly  the  Fumaria  officinalis. 
This  plant  enjoys  considerable  reputation  as  a 
remedy  against  diseases  of  the  skin  and  certain 
affections  of  the  liver.  Several  allied  species, 
and  even  the  yellow  fumitory  (Corydalis  bul- 
bosa),  possess  the  same  curative  properties. 

M.  Peschier,  of  Geneva,  has  obtained  from 
fumitory  a  peculiar  alkaline  base,  extractive, 
resin,  and  a  crystallizable  acid.  The  alkaline 
base  has  not  been  much  studied  as  yet;  it  has  a 
bitter  taste,  is  viscous,  soluble  in  water,  in  alco¬ 
hol,  and  in  ether. 

Infusion  of  fumitory  is  frequently  given  as  a 
medicinal  drink. 

JUICE  OF  FUMITORY. 

Pound  the  fumitory  in  a  mortar,  subject  the 
mass  to  the  action  of  the  press,  and  filter  the 
expressed  juice,  without  the  aid  of  heat. 

PTISAN  OF  FUMITORY. 

Take  of  Dried  fumitory,  32  grammes. 

Boiling  water,  1,000  grammes. 

Infuse  for  an  hour  ;  strain. 

EXTRACT  OF  FUMITORY. 

Take  of  juice  of  fumitory  depurated  and  clari¬ 
fied  by  heat,  any  quantity. 

Evaporate  in  the  water-bath.  The  fresh  plant 
yields  the  one  fortieth  part  of  its  own  -weight  of 
extract. 

The  dried  plant,  treated  with  water  of  68"  F., 
yields  the  one  fifth  part  of  its  own  weight  of  ex¬ 
tract. 

SYRUP  OF  FUMITORY. 

Take  of  Depurated  juice  of  fumitory. 

White  sugar,  of  each  equal  parts. 

Boil  to  the  consistence  of  a  syrup  ;  strain. 


VIOLA  ABVENSIS. 

The  leaves  and  stem  of  the  Viola  arvensis 
contain  a  bitter  extractive  matter. 

Some  physicians  prefer  the  fresh  to  the  dried 
plant. 

The  juice  and  the  infusion  are  the  preparations 
most  frequently  used. 

The  dose  is  from  20  to  100  grammes  of  the 
juice,  or  12  to  16  grammes  of  the  dried  leaves  for 
every  quart  of  ptisan. 

SYRUP  OF  VIOLA  ARVENSIS. 

Take  of  Dried  Viola  arvensis,  1  part. 

Boiling  water,  10  parts. 

Sugar  syrup,  1 6  parts. 

Cut  the  plant  to  pieces ;  infuse  in  boiling 
water  ;  strain,  and  subject  the  grounds  to  the 
action  of  the  press.  Let  the  liquor  stand  at  rest 
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until  the  impurities  have  subsided,  Decant  and 
filter.  Add  the  filtrate  to  the  sugar  syrup,  and 
evaporate  to  syrupy  consistence. 

The  extract  of  Viola  arvensis  may  be  prepared 
by  lixiviation.  For  this  purpose  the  dried  plant 
should  be  reduced  to  powder,  the  latter 
moistened  with  double  its  own  weight  of  water, 
and  the  mixture  placed  in  the  lixiviation  appa¬ 
ratus,  taking  care  to  heap  it  up  loosely,  as  the 
plant  contains  a  large  proportion  of  mucilaginous 
matters. 

A  better  way  is,  to  mix  the  powder  of  the 
plant  with  a  sufficient  quantity  of  water  to 
form  a  soft  paste,  to  pour  this  into  the  displace¬ 
ment  apparatus,  and  to  leave  the  liquid  to  drain 
off  ;  the  rest  of  the  operation  is  then  achieved 
by  lixiviation. 

This  latter  process  was  recommended  first  by 
M.  Mouchon  ;  it  answers  very  well. 

CHICOIlACE.<E. 

The  Chicoracese  are  plants  with  bitter  juice, 
and  which,  according  to  some  chemists,  owe 
their  lactescence  to  the  presence  of  caoutchouc  ; 
at  all  events,  Schrader  and  Quevenne  found 
caoutchouc  in  the  common  lettuce,  Pfaff  in 
Lactuca  virosa,  and  J ohn  in Leontodon  taraxacum 
(dandelion) . 

The  juice  of  the  chicoraceae  is  used  as  a  tonic 
and  stomachic.  In  large  doses  it  acts  as  a  laxa¬ 
tive. 

The  species  most  frequently  used  are  : — ■ 

The  dandelion. 

The  wild  endive, 

Lampsana  communis, 

Chondrilla  juncea. 

Some  of  the  chicoraceae  have  sedative  proper¬ 
ties,  viz.,  the  common  lettuce  (Lactuca  sativa), 
Lactuca  virosa,  Lactuca  sylvestris,  Lactuca  elon- 
gata  (United  States),  Sonchus  tenerriinus 
(Naples).  The  sedative  property  seems  to  reside 
in  the  milky  juice  which  the  large  vessels  of 
the  bark  contain. 


WILD  ENDIVE  OR  SUCCORY. 

The  leaves  and  roots  of  the  wild  endive  (Ci- 
chorium  intybus)  enjoy  considerable  reputation 
as  possessing  stomachic  and  depurative  proper¬ 
ties. 

The  wild  endive  is  recommended  in  certain 
affections  of  the  liver. 

The  leaves  of  the  Cichorium  intybus  con¬ 
tain  ; — 

Extractive, 

Chlorophyle, 

A  saccharine  matter, 

Albumen, 

Several  salts  ;  among  others,  nitrate 
of  potass. 

The  roots  of  the  Cichorium  intybus  have  an 
analogous  composition,  but,  according  to  Watt, 
they  contain,  moreover,  inulin. 

It  is  to  the  bitter  extractive  matter  that  the 
leaves  and  roots  of  the  wild  endive  owe  their 
medicinal  properties. 

The  leaves  of  the  wild  endive  are  frequently 
used  to  make  stomachic  and  depurative  drinks. 
We  usually  prefer  the  fresh  leaves  ;  with  these 
the  ptisan  is  prepared  by  decoction. 

With  the  dried  leaves  the  ptisan  is  prepared 
by  infusion,  taking  12  grammes  of  the  leaves  per 
quart  of  water. 

With  the  root  the  ptisan  should  be  prepared 
equally  by  infusion,  taking  20  grammes  of  the 
root  (cut  into  small  pieces)  per  quart  of  water. 

SUCCORY  JUICE. 

Pound  the  succory  in  a  mortar,  squeeze  out 
the  juice,  and  filter. 

This  juice  is  usually  given  in  association  with 
the  juices  of  other  plants.  It  forms  a  constituent 
of  what  is  called  the  juice  of  herbs,  which  some 
people  are  still  in  the  habit  of  taking  in  spring, 
and  which,  according  to  the  formula  of  the 
Codex,  is  prepared  as  follows  :  — 

Take  of  Leaves  of  Cichorium  intybus, 

“  Borrago  officinalis, 

“  Fumaria  officinalis, 

“  Chervil,  of  each  equal  parts. 


Pound  the  plants,  squeeze  out  the  juice,  and 
filter  cold. 

EXTRACT  OF  CICHORIUM  INTYBUS. 

Pound  the  succory ;  squeeze  out  the  juice, 
and  clarify  by  heat ;  strain,  and  evaporate  to  the 
consistence  of  an  extract. 

Another  way  of  preparing  the  extract  is  by 
lixiviation  of  the  dried  leaves  of  the  plant. 

The  dried  leaves  of  the  plant  yield  about  the 
one  fourth  part  of  their  own  weight  of  extract. 

The  root  yields  only  the  one  eighth  part  of  its 
own  weight  of  extract. 


DANDELION. 

Dandelion  (Leontodon  taraxacum — Taraxa¬ 
cum  dens  leonis)  has  the  same  properties  as 
Cichorium  intybus  ;  it  is  used  in  the  same  way 
and  for  the  same  jmrposes  as  the  latter. 

Ingenhold  has  remarked  that  the  roots  of  the 
dandelion  contain  a  larger  amount  of  bitter 
principle  in  summer  than  in  spring  and  autumn, 
although,  on  the  other  hand,  they  contain  in  the 
latter  seasons  a  more  abundant  quantity  of  juice 
than  in  summer. 

CYNAROCEPHALEiE. 

The  juice  of  the  Cynarocephalem  is  bitter ;  it 
does  not  appear  to  possess  laxative  properties. 
It  is  used  as  a  tonic  and  febrifuge,  but  it  does 
not  succeed  equally  well  in  chronic  disorders  of 
the  mesenterium.  The  intensely  bitter  species 
are  reputed  to  be  most  excellent  febrifuges.  To 
this  class  belong  Centaurea  calcitrapa,  Cynara 
scolymus,  Serratula  amara  (of  Siberia).  The  less 
intensely  bitter  species  are  considered  diaphoretic 
and  stomachic.  To  this  class  belong  :  Sylibum 
marianum,  Centaurea  benedicta,  Carthamus 
lanatus,  Elephantopus  scaber  (of  the  Indies). 

The  nature  of  the  bitter  principle  of  these 
plants  remains  as  yet  in  obscurity.  However,  M. 
Guerin  Yarey  has  extracted  from  the  Centaurea 
calcitrapa,  and  M.  Nativelle  from  the  Centaurea 
benedicta,  an  intensely  bitter  matter  (cnicin). 
These  chemists  obtained  this  principle  in  white 
and  silky  crystals,  soluble  in  alcohol  in  all  pro¬ 
portions,  less  soluble  in  ether,  and  very  sparingly 
soluble  in  water.  The  action  of  boiling  water 
upon  it  causes  its  transformation  into  an  oily, 
bitter,  uncrystallizable  substance. 

M.  Nomat  has  successfully  employed  the 
bitter  principle  of  the  cynarocephalese  in  many 
cases  of  intermittent  fever.  It  must  be  borne  in 
mind,  however,  that  in  doses  above  one  gramme 
it  is  exceedingly  apt  to  cause  vomiting  and 
diarrhoea. 

Centaurea  benedicta  is  mostly  given  in  infu¬ 
sion  ;  some  physicians,  however,  prefer  the 
extract.  This  is  prepared  with  lukewarm 
water.  One  hundred  parts  of  the  dried  plant 
yield  eighteen  to  twenty  parts  of  extract. 


Section  II.  ^ 

PURGATIVE  EXTRACTIVE. 

The  following  substances,  endowed  with  pur¬ 
gative  properties,  owe  these  properties  to  the 
extractive  matter  which  they  contain.  Among 
them  are  some  of  the  most  highly  valuable  pur¬ 
gatives  of  the  materia  medica  :  — 

Cassia, 

Tamarinds, 

Peach  flowers. 

Mercury  (Mercurialis  annua). 
Senna, 

Buckthorn, 

Bark  of  the  elder-tree. 

Rhubarb, 

Rumex  patientia. 

Agaric, 

Coiocynths, 

Elaterium, 

Aloes, 

Black  hellebore. 


CASSIA. 

The  fruit  of  the  cassia  (Cassia  fistula)  is  used 
in  medicine  on  account  of  the  pulp  contained 
in  its  cells,  and  which  possesses  laxative  pro¬ 
perties. 


This  pulp  has  been  analyzed  by  Vauquelin. 
This  chemist  found  it  to  consist  of : — 

Vegetable  gelatine. 

Extractive, 

Gum, 

Gluten, 

Sugar. 

Parenchyma, 

Water. 

Cassia  is  a  very  gentle  purgative.  It  requires 
from  100  to  200  grammes  of  it  to  produce  a  de¬ 
cided  effect. 


TAMARINDS. 

The  tamarinds  of  the  shops  are  the  fleshy  part 
of  the  pericarpus  of  the  fruit  of  Tamarindus 
Indica. 

Vauquelin  has  analyzed  this  fruit.  He  found 
it  to  contain  : — 

Citric  acid, 

Tartaric  acid, 

Malic  acid. 

Bitartrate  of  potass. 

Sugar, 

Vegetable  gelatine,' 

Starch. 

Tamarinds  are  frequently  employed  in  medi¬ 
cine.  In  small  doses  they  serve  for  the  prepara¬ 
tion  of  an  acid  and  refreshing  drink.  In  larger 
doses  they  purge.  This  is  the  case  more  par¬ 
ticularly  with  the  pulp  of  tamarinds  when  given 
in  doses  of  30  to  60  grammes.  The  purgative 
properties  of  tamarinds  are  universally  attri¬ 
buted  to  the  bitartrate  of  potass  and  the  several 
acids  which  these  fruits  contain.  They  may, 
perhaps,  contain  besides  these  substances  some 
peculiar  purgative  principles. 

PULP  OP  TAMARINDS. 

Digest  tamarinds  of  commerce  with  a  little 
water  in  a  china  vessel  over  hot  ashes.  When 
the  fruit  is  sufficiently  softened,  pulp  it,  and  re¬ 
move  the  kernels  and  filaments. 

CONSERVE  OF  TAMARINDS. 

Take  of  Pulp  of  tamarinds,  2  parts. 

Pounded  sugar,  3  parts. 

Mix  at  the  heat  of  the  water- bath,  and  eva¬ 
porate,  if  required,  to  the  consistence  of  thick 
honey. 

Conserve  of  tamarinds  forms  an  excellent  lax¬ 
ative,  of  agreeable  flavour,  and  which  keeps  very 
well. 

PTISAN  OF  TAMARINDS. 

Take  of  Tamarinds,  16  to  100  grammes. 

Boiling  water,  1,000  grammes. 

Infuse  the  tamarinds  in  the  water,  taking  care 
to  stir  the  mixture  occasionally.  Strain  through 
the  bolting- cloth,  with  slight  expression.  If  it 
is  intended  to  render  this  potion  laxative,  a 
large  proportion  of  tamarinds  must  be  used. 
Whey  is  sometimes  used  as  the  vehicle  of  this 
potion  instead  of  water. 

PURGATIVE  POTION. 

Take  of  Tamarinds,  32  grammes. 

Senna,  8  grammes. 

Water,  150  grammes. 

Sulphate  of  soda,  16  grammes. 

Elseosaccharum  of  lemon ,  a  sufficiency. 

Dilute  the  tamarinds  in  the  water,  and  heat  to 
the  boiling  point ;  when  the  mixture  has  boiled 
up  once  or  twice,  add  the  senna  and  the  sulphate 
of  soda.  Leave  it  to  infuse  for  thirty  minutes  to 
one  hour ;  strain  with  slight  expression,  and 
flavour  with  the  elteosaccharura  of  lemon. 

Salts  of  potass  should  never  be  associated  with 
tamarinds,  since  the  acids  of  the  latter,  and  more 
particularly  the  tartaric  acid,  would  decompose 
the  salts,  and  thus  give  rise  to  the  formation  of 
an  abundant  precipitate  of  cream  of  tartar. 


PEACH  FLOWERS. 

The  leaves  of  the  peach-tree  (Persica  vulgaris), 
and  more  particularly  the  j'oung  sprouts,  are 
odorous,  and  yield  upon  distillation  a  volatile  oil 
which  bears  considerable  resemblance  to  the  oil  of 
bitter  almonds.  They  are  rarely  used,  although 
some  authorities  recommend  them  as  possessing 
sedative  properties,  and  some  pharmacopoeias 
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make  them  an  ingredient  of  the  purgative  syrup 
of  peach  flowers. 

The  kernels  or  nuts  of  the  peach  are  recom¬ 
mended  by  some  for  the  preperation  of  sedative 
emulsions.  They  are,  however,  but  rarely  em¬ 
ployed. 

The  flowers  are  about  the  only  part  of  the  tree 
that  can  be  said  to  occupy  a  place  in  materia 
medica. 

STRirP  OP  PEACH  PLOWERS. 

Take  of  Presh  peach  flowers,  any  quantity 
you  like. 

White  sugar,  a  sufiiciency. 

Pound  the  flowers,  squeeze  out  the  juice, 
filter,  and  add  to  the  filtrate  twice  its  own  weight 
of  white  sugar.  Melt  in  the  water-bath,  and 
strain. 

The  syrup  of  peach  flowers  is  used  as  a  laxa¬ 
tive  and  vermifuge,  particularly  for  children. 

Dose,  8  to  30  grammes. 


MERCURIALIS  OR  MERCURY. 

Mercury  (Mercurialis  annua)  is  a  popular 
purgative.  The  Mercurialis  perennis  has  much 
more  active  properties,  and  should,  therefore, 
never  be  substituted  for  the  annua. 

Mercury  has  been  analyzed  by  M.  Feneulle. 
He  found  in  it : — 

A  bitter  principle. 

Mucilage, 

Albumen, 

A  colourless  fatty  matter, 

A  small  quantity  of  volatile  oil. 
Pectin, 

Several  salts. 

The  bitter  principle  has  a  yellowish  colour ; 
no  doubt  but  that  in  a  state  of  purity  it  is  per¬ 
fectly  colourless.  It  has  a  strongly  marked 
bitter  taste.  Its  purgative  action  is  only  slight. 
It  is  soluble  in  water  and  in  alcohol.  It  is  pre¬ 
cipitated  by  subacetate  of  lead,  bichloride  of 
mercury,  and  infusion  of  gallnuts. 

HONEY  OP  MERCURIALIS. 

Take  of  Non-depurated  juice  of  mercurialis. 
Honey,  of  each  equal  parts. 

Boil  to  the  consistence  of  a  syrup.  The  heat 
coagulates  the  albumen  of  the  juice,  and  effects 
thus  the  clarification  of  the  syrup. 

LAXATIVE  CLYSTER. 

Take  of  Emollient  decoction,  400  grammes. 
Honey  of  mercurialis,  60  grammes. 

Mix. 


PALE  OR  WHITE  ROSES. 

The  pale  or  white  rose  is  the  flower  of  Rosa 
semperflorens  and  Rosa  centifolia. 

The  iuice  of  the  white  rose  is  used  as  a  laxa¬ 
tive. 

ROSE  JUICE. 

Pound  the  petals  in  a  mortar,  squeeze  out  the 
juice,  and  filter. 

SYRUP  OP  WHITE  ROSES. 

Take  of  the  Depurated  juice  of  white  roses. 
Sugar,  of  each  equal  parts. 

Mix ;  and  boil  the  mixture  to  the  consistence 
of  a  syrup. 

This  syrup  is  used  as  a  gentle  laxative  for 
children. 

Dose,  30  to  60  grammes. 


SENNA. 

The  senna  usually  employed  in  medicine  con¬ 
sists  of  a  mixture  of  the  leaves  of  Cassia  acuti- 
folia,  Cassia  obovata,  and  Cynanchum  olese- 
folium. 

According  to  an  old  analysis  of  Lassaigne  and 
Feneulle,  the  leaves  of  senna  contain  : — 
Cathartin, 

Chlorophyle, 

A  small  quantity  of  volatile  oil. 
Yellow  coloui’ing  matter. 

Mucous  matter, 

Albumen, 

Malic  acid. 

Several  salts. 

According  to  these  chemists,  the  cathartin  is 
the  purgative  principle  of  the  senna. 

Cathartin  is  an  uncrystallizable  matter,  re¬ 


sembling  in  appearance  gum  arabic.  Its  taste  i» 
bitter  and  nauseous.  It  is  soluble  in  water 
and  in  alcohol,  but  insoluble  in  ether.  Given 
internally,  it  excites  vomiting  and  purging.  It 
has  not  yet  been  sufficiently  studied. 

MM.  Chevalier  and  Lassaigne  have  obtained  a 
species  of  cathartin  (apparently  identical  with 
that  of  the  senna)  from  the  Cytisus  laburnum. 
To  this  principle  they  have  assigned  the  name 
cytisin. 

There  appears  certainly  to  be  a  gap  in  this 
analysis,  for  cathartin  is  exceeding  soluble  in 
water  ;  and  yet  all  the  ancient  writers  on  the 
subject  agree  that  the  medicinal  action  of  senna 
is  strengthened  by  decoction,  or  by  the  use  of 
alcohol  as  the  vehicle  of  administration,  or  by 
the  influence  of  acid  liquors. 

POWDER  OF  SENNA. 

Reduce  the  senna  to  powder,  leaving  only  a 
trifling  residue. 

INFUSION  OF  SENNA. 

The  infusion  of  senna  purges  at  the  dose  of 
sixteen  grammes.  It  has  a  nauseous  smell, 
which  often  excites  vomiting  from  the  disgust 
which  it  provokes.  This  smell  appears  to  be 
owing  to  the  volatile  oil.  It  may  be  disguised 
in  a  manner  by  the  addition  of  some  aromatic 
substance,  aniseed,  fennel,  lemon,  &c. 

Some  physicians  prefer  to  the  infusion  the 
liquid  obtained  by  simple  maceration  in  cold 
water. 

SENNA  COFFEE. 

Take  of  Ground  cofiee  (roasted). 

Senna  leaves,  of  each  16  grammes. 

Infuse  the  coffee  in  the  usual  way.  Make  an 
infusion  or  slight  decoction  of  the  senna.  Mix 
the  two  liquids ;  add  milk  to  the  mixture,  and 
sweeten  at  pleasure. 

This  purgative,  which  children  take  without 
repugnance,  is  recommended  by  M.  Bandelocque 
in  scrofulous  affections. 

PURGATIVE  POTION. 

Take  of  Senna  leaves,  8  grammes. 

Sulphate  of  soda,  16  grammes. 

Rhubarb,  4  grammes. 

Manna,  64  grammes. 

Boiling  water,  120  grammes. 

Infuse  the  senna  leaves  and  the  rhubarb  in  the 
boiling  water ;  let  the  infusion  stand  on  hot 
ashes  for  fifteen  or  thirty  minutes  ;  add  the  sul¬ 
phate  of  soda  and  the  manna  ;  when  the  whole 
is  dissolved  strain  the  solution  with  slight  pres¬ 
sure.  Decant  the  strained  liquid,  and  flavour 
with  a  little  mint-water  or  cinnamon-water. 

PURGATIVE  CLYSTER. 

Take  of  Senna  leaves. 

Sulphate  of  soda,  of  each  16  grms. 

Boiling  water,  500  grammes. 

Infuse  the  senna  in  the  water  for  one  or  two 
hours  ;  strain,  and  add  the  sulphate  of  soda. 

EXTRACT  OF  SENNA. 

Take  of  Senna,  any  quantity  you  like. 

Boiling  water,  a  sufficiency. 

Infuse  the  senna  in  the  water,  strain  the  infu¬ 
sion,  and  evaporate  the  liquid  to  the  consistence 
of  an  extract. 

The  mixed  leaves  of  Cassia  acutifolia,  Cassia 
obovata,  and  Cynanchum  olesefolium,  yield  the 
one  half  of  their  own  weight  of  dry  extract,  i.e., 
with  boiling  water  ;  with  cold  water  they  yield 
only  three  eighths  of  their  weight.  With  alcohol 
they  yield  one  third  of  their  own  weight  of 
dry  extract. 

COMPOUND  APPLE  SYRUP. 

Take  of  Senna,  8  parts. 

Fennel  seeds,  1  part. 

Cloves,  gth  part. 

Depurated  juice  of  pippins,  60  parts. 

“  “  borage, 

“  “  bugloss,  of  each 

50  parts. 

Sugar,  60  parts. 

Make  a  syrup  secundum  artem,  and  pour  it 
boiling  over 

Cloves, 

Fennel,  of  each  1 1  part, 
tied  up  in  a  linen  rag. 

Infuse  for  six  hours.  Strain. 


ALCOHOLIC  TINCTURE  OF  SENNA. 

Take  of  Senna,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  5 
parts. 

Let  the  senna  macerate  in  the  alcohol  for  fif¬ 
teen  days  ;  strain  with  expression.  Filter. 

One  part  of  this  tincture  represents  somewhat 
less  than  one  fifth  of  its  own  weight  of  senna 
leaves. 


FOLLICLES  OF  SENNA. 

The  follicles  of  senna  are  the  fruits  of  Cassia 
acutifolia. 

According  to  Feneulle’s  analysis  their  compo¬ 
sition  is  analogous  to  that  of  the  senna  leaves, 
with  this  difiference,  however,  that  the  follicles 
contain  less  cathartin  and  a  great  deal  more 
mucilage  than  the  leaves. 

This  result  is  in  perfect  accordance  with  medical 
experience :  the  follicles  are  less  purgative  than 
the  leaves.  According  to  Mathiolle,  however, 
this  difference  would  appear  to  be  owing  entirely 
to  the  late  gathering  of  the  follicles.  Mathiolle 
states  that  follicles  gathered  in  full  succulence, 
and  before  the  seeds  have  come  to  maturity,  act 
as  energetically  as  the  leaves. 

The  follicles  are  used  in  infusion,  like  the 
leaves  ;  they  are,  however,  more  rarely  employed 
than  the  latter. 


BUCKTHORN. 

The  juice  of  the  fruits  of  the  buckthorn 
(Rhamnus  catharticus)  has  been  analyzed  by 
Vogel. 

It  contains : — 

Rhamnin, 

Acetic  acid. 

Mucilage, 

Sugar, 

Nitrogenous  matter. 

The  mucilage  is  of  peculiar  nature.  Vogel 
and  Hubert  have  observed  that  it  disappears  al¬ 
most  entirely  by  fermentation.  It  abo’onds  in 
the  fresh  juice,  and  imparts  consistence  to  it. 

M.  Fleury,  of  Pontoise,  has  extracted  from 
buckthorn  a  highly  interesting  matter,  called  by 
him  rhamnin.  This  matter  is  usually  obtained 
in  light  fiakes,  rarely  in  crystalline  needles  ;  it 
has  a  pale  yellow  colour  and  very  feeble  taste ; 
it  is  almost  insoluble  in  water,  in  cold  alcohol, 
and  in  ether,  but  dissolves  very  largely  in  boiling 
alcohol.  Alkaline  solutions  dissolve  it  readily ; 
the  solution  appears  of  a  magnificent  saflfon 
colour;  upon  saturation  with  acids  this  colour 
vanishes  again,  and  the  rhamnin  precipitates. 
Rhamnin  dissolves  in  sulphuric  acid  and  in 
hydrochloric  acid,  but  precipitates  again  from 
these  solutions  upon  dilution  with  water.  Nitric 
acid  transforms  rhamnin,  among  other  products, 
into  a  yellow  crystalline  matter. 

M.  Fleury  takes  the  still  slightly-green  berries 
of  the  buckthorn,  reduces  them  to  pulp,  and 
boils  the  latter  with  water  ;  from  this  decoction 
the  rhamnin  is  deposited  upon  cooling ;  it  is 
then  washed  repeatedly  with  cold  water  and 
weak  alcohol,  and  finally  dissolved  in  strong 
boiling  alcohol,  from  which  solution  it  is  de¬ 
posited  again  upon  cooling. 

In  a  state  of  perfect  purity  rhamnin  is  white ; 
the  oxidizing  action  of  the  air,  however,  makes 
it  turn  first  yellow,  afterwards  red,  and  finally 
brown. 

In  the  fruits  of  the  buckthorn  the  colouring 
matter  is  infiuenced  by  the  alkalis,  which  make 
it  turn  green,  and  by  the  acids,  which  cause  it  to 
assume  a  red  tint.  No  doubt  this  is  a  complex 
action  resulting  from  a  reaction  both  upon  the 
rhamnin  and  upon  the  yellow,  red,  and  brown 
matters  produced  by  its  alteration. 

The  colouring  matter  of  the  several  species  of 
the  Buckthorn  family  is  utilized  in  the  arts.  It 
is  generally  prepared  from  the  fruits  of  the 
Rhamnus  infectorius,  but  sometimes  also  from 
those  of  the  Rhamnus  catharticus,  Rhamnus 
frangula,  and  Rhamnus  alaternus. 

The  purgative  principle  of  buckthorn  remains, 
as  yet,  perfectly  unknown. 

The  fruits  of  the  buckthorn  intended  for  me- 
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dicinal  purposes  should  be  gathered  only  when 
they  have  arrived  at  perfect  maturity. 

BUCKTHORN  JUICE. 

Crush  the  fruits  of  the  buckthorn  between 
your  fingers.  Let  the  crushed  mass  (fluid  and 
all)  ferment  for  three  or  four  days.  Strain,  and 
squeeze  out  the  grounds.  Allow  the  impurities 
to  subside.  Pilter,  and  keep  the  filtrate  in 
well-corked  bottles. 

INSPISSATED  JUICE  (EOB)  OP  BUCKTHORN. 

Evaporate  the  depurated  buckthorn  juice  to 
the  consistence  of  an  extract.  The  inspissated 
juice  is  hardly  ever  used  for  other  purposes 
than  the  preparation  of  the  syrup  at  the  season  of 
the  year  when  it  is  impossible  to  procure  the 
fresh  juice. 

SYRUP  OF  BUCKTHORN. 

Take  of  Depurated  buckthorn  juice, 

White  sugar,  of  each  equal  parts. 

Boil  to  the  consistence  of  a  syrup. 

MM.  Henry  and  Guibourt  substitute  clarified 
syrup  for  the  sugar,  in  the  proportion  of  3  parts 
of  syrup  to  2  parts  of  the  juice.  This  process  is 
more  economical  than  the  preceding  one,  and  it 
answers  equally  well. 

Syrup  is  about  the  only  preparation  of  buck¬ 
thorn  which  is  used  in  medicine.  In  doses  of  32 
to  64  grammes  it  acts  as  a  purgative. 


ORIGINAL  COMMUNICATIONS,  TRANS* 
LATIONS,  ETC. 


ON  THE  ESTIMATION  OF  BROMINE 
IN  SALT  SPRINGS. 

By  H.  YEHLING. 

Bromine  in  brine  can  only  be  detected  by  con¬ 
centrating  and  forming  mother  liquors.  Any 
quantitative  determination  of  the  bromine  in 
brine  would  be  very  inexact,  the  quantity  pre¬ 
sent  being  always  very  small  indeed.  The 
estimation,  according  to  the  usual  method  of 
heating  the  chloride  and  bromide  of  silver,  and 
ascertaining  the  loss,  is  not  very  accurate  even 
in  the  leys.  Some  of  the  chloride  of  silver  con¬ 
tains  only^  traces  of  bromide ;  the  loss  is  small 
according  as  there  is  less  bromide  of  silver  in  the 
mixture  ;  and  thus  the  result  is  rendered  dubious 
by  the  inevitable  error  of  observation.  Thus,  if 
5  grammes  of  the  silver  precipitate  decrease  only 
1  milligramme  when  heated  in  chlorine,  the 
result  is  already  rendered  uncertain,  and  can 
only  be  considered  as  an  approximation  to  the 
fact,  for  jth  of  a  milligramme,  more  or  less,  in¬ 
volves  a  difierence  of  50  per  cent.  But  some¬ 
times  the  difference  in  weight  of  the  chloride  of 
silver  before  and  after  treatment  with  chlorine 
is  still  less,  and  then  the  result  is  totally  useless. 

In  the  leys  I  examined  bromide  could  be  de¬ 
tected,  but  in  so  small  quantities  that  the  ordi¬ 
nary  methods  of  estimating  it  could  not  be 
appealed  to.  The  brines,  too,  contained  bromine, 
but  the  determination  of  this  was  even  more  un¬ 
certain,  for  the  precipitate  obtained  from  the 
mother  liquors  even  exhibited  at  the  most  a  dif¬ 
ference  of  0.005  to  0.001  grm.  No  useful  result 
could  be  arrived  at  in  this  way.  I  then  tried 
Heine’s  plan  of  setting  the  bromine  free  by 
chlorine,  dissolving  it  in  ether,  and  inferring 
the  amount  of  bromine  by  the  depth  of  the 
colour.  It  is  necessary  for  the  purpose  to  pro¬ 
cure  a  standard  liquor  containing  a  known 
amount  of  bromine.  I  found  by  experience  that 
the  mother  liquors  contained  a  maximum  of 
0.020  grm.  of  bromine  in  60  grms.  I  accord¬ 
ingly  prepared  ten  different  liquors,  consisting  of 
60  grms.  each,  of  saturated  solution  of  pure 
chloride  of  sodium,*  which  contained  from  0.002 
to  0.020  grm.  of  brominef  (each  increasing 

•  Heine  recommends  water,  but  I  preferred  the  satu¬ 
rated  solution  of  chloride  of  sodium,  because  the  water 
diminishes  the  volume  of  the  ether,  and  thus  changes  the 
intensity  of  the  colour. 

t  In  order  to  avoid  any  error  which  might  arise  from 
dealing  with  such  minute  quantities  of  bromide  of  potas- 
sium,  1  grm.  of  bromide  of  potassium  (equal  to  0.623 
bromine)  was  weighed  off,  formed  into  a  given  volume  of 
solution,  and  the  desired  quantity  of  this  solution  added  to 
the  solution  of  chloride  of  sodium  by  measure. 


0.002)  in  the  form  of  bromide  of  potassium,  the 
bromine  of  which  preceding  experiments  had 
determined  to  be  62.3  per  cent. 

Ether  was  then  mixed  with  the  test  liquids,  in 
equal  volumes,  and  afterwards  a  definite  quan¬ 
tity  of  chlorine- water,  carefully  adapted  by  the 
amount  of  the  bromine,  as  too  much  or  too  little 
chlorine  makes  the  colour  appear  fainter  than 
when  the  proper  quantity  is  employed.  It  is 
always  important  to  ascertain  exactly  the  point 
of  deepest  colouring ;  for  that  purpose  the 
author  took  from  two  to  three  glasses  of  the  test 
liquor  of  the  same  strength,  and  mixed  them  by 
degrees  with  the  different  quantities  of  chlorine 
until  the  darkest  hue  was  attained.  This  colour 
served  for  a  standard  of  comparison,  and  a  scale 
of  colours  was  constructed  on  it  becoming  pro¬ 
gressively  brighter.  Sixty  grammes  of  each 
mother  liquor  were  next  taken  and  poured  into 
glasses,  each  mother  liquor  furnishing  the  con¬ 
tents  of  two  or  three  glasses,  which  was  then 
mixed  with  the  same  amount  of  ether  as  the 
test  liquor,  and  with  the  needful  amount  of 
chlorine.  'The  quantity  of  bromine  present  is 
found  to  be  within  1  or  2  milligrammes,  i.e.,  to 
or  — by  comparing  the  colour  of  the 

ether  of  the  mother  liquor  wdth  that  of  the  test 
liquor.  In  order  to  obtain  the  necessary  cer¬ 
tainty  as  to  the  correctness  of  these  results  the 
experiments  should  be  repeated  several  times. 
Of  course  the  experiments  must  be  brought  to  a 
conclusion  as  quickly  as  possible  after  the  addi¬ 
tion  of  chlorine  to  the  bromine  liquids,  and  the 
direct  rays  of  the  sun  should  be  avoided.  My 
experiments  were  carried  on  with  a  clouded  sky. 
When  the  glasses  are  all  filled  with  the  solution 
of  salt,  or  with  other  liquors,  and  ether  has  been 
mixed  with  them,  the  experiment  may  soon  be 
despatched  with  the  aid  of  an  assistant ;  and,  as 
many  experiments  have  to  be  made,  it  is  im¬ 
portant  to  effect  the  greatest  possible  saving  of 
time.  Whenever  all  the  necessary  precautions 
were  observed,  and  the  operation  got  over 
quickly,  also  taking  care  to  avoid  a  strong  light, 
a  uniformity  attended  the  results  which  spoke 
highly  for  the  accuracy  of  the  process.  In  my 
earlier  experiments  I  was  led  to  underestimate 
the  quantity  of  bromine  actually  present,  espe¬ 
cially  where  its  proportion  was  large ;  this  arose 
from  my  having  employed  an  insufficient 
amount  of  chlorine- water.  To  check  the  results 
of  this  method  I  resorted  to  the  fractionated  pre¬ 
cipitation  of  the  chlorine  pointed  out  in  Rose’s 
“  Manual  of  Analytical  Chemistry,”  where  he 
states  that  the  whole  of  the  bromine  is 
precipitated,  and  contained  in  its  last  por¬ 
tion.  For  that  purpose  I  took  100  grammes 

of  mother  liquor,  and  added  each  time  JL  of 
,  .  .10 
the  silver  solution  necessary  to  precipitate  the 
entire  quantity.  When  yA  had  been  preci¬ 
pitated  it  was  collected  on  a  filter,  washed,  and 
the  filtered  solution  completely  precipitated. 
Both  precipitates  were  fused  and  treated  with 
chlorine,  and  the  last  precipitate  was  found  after 
two  hours’  treatment  to  have  lost  nothing  of  its 
chlorine  in  weight.  On  the  contrary,  the  first 
precipitate  decreased  as  much  as,  if  not  more 
than,  the  chloride  of  silver  obtained  from  an¬ 
other  quantity  of  liquor  precipitated  at  once.  I 
next  endeavoured  to  ascertain  if  the  first  portions 
of  silver  precipitated  from  a  concentrated  solution 
of  chloride  of  sodium  contain  any  bromine,  and 
in  each  of  several  experiments  I  found  that  it 
did ;  in  this  manner,  therefore,  0.00001  of  bro¬ 
mine  may  be  detected.  On  the  electro-chemical 
hypothesis,  nearly  all  the  chloride  of  silver  ought 
to  be  thrown  down  before  bromide  is  formed, 
which  was  not  the  case  in  my  experience,  per¬ 
haps  on  account  of  the  greater  insolubility  of 
bromide  of  silver  in  a  strong  solution  of  chloride 
of  sodium.  The  following  experiments  prove 
that  in  this  manner  bromide  of  silver  may  be, 
so  to  speak,  concentrated,  and  bromine  separated 
from  large  quantities  of  chloride  of  sodium : — 300 
grammes  of  chloride  of  sodium,  in  solution,  were 
mixed  with  0.460  bromide  of  potassium  =  0.2865 
bromine,  forming,  therefore,  about  0.001.  The 
whole  of  this  mixture  was  now  added,  in  the 


cold,  to  one  sixth  the  quantity  of  solution  of 
silver,  which  would  have  been  requisite  to  pre¬ 
cipitate  the  whole,  then  shaken,  filtered,  and 
washed.  The  filtered  solution  was  again  con¬ 
centrated  and  precipitated  with  a  solution  of 
silver,  and  the  operation  performed  a  third  time. 
I  thus  obtained  three  precipitates,  which  I  will 
call  a,  b,  and  c ;  the  gross  amount  of  these  was 
about  one  fourth  what  the  solution  of  salt  would 
have  yielded,  had  the  whole  been  precipitated. 
After  fusion  these  precipitates  weighed — a, 
27 .525 b,  10.336;  and  c,  6.374  grammes.  A 
quantity  of  the  precipitate  was  placed,  after 
fusion,  in  a  reduction-tube,  from  which  moisture 
was  expelled  by  driving  through  it  a  current  of 
dry  hot  air ;  the  fused  precipitate  after  weighing 
was  repeatedly  treated  with  dry  chlorine  until 
the  weight  remained  unaffected  after  half  an 
hour’s  action  of  the  chlorine.  (When  dealing 
with  large  quantities  of  bromine  it  was  often 
found  necessary  to  treat  the  precipitate  with 
chlorine  several  successive  times,  each  time  from 
twenty  minutes  to  half  an  hour,  in  order  to 
effect  its  thorough  decomposition,  whereas  when 
only  a  few  milligrammes  of  bromine  were  present 
one  treatment  of  from  fifteen  to  twenty  minutes 
sufficed.) 

The  precipitates  above  mentioned  gave  the 
following  results : — 

5.490  grammes  silver  precipitate  of 


a  lost  in  the  whole  .  0.033  grm. 

5.474  grammes  silver  precipitate  of 

a  lost  in  the  whole  .  0.029  “ 

4.236  grammes  silver  precipitate  of 

a  lost  in  the  whole  .  0.025  “ 


15.200  grammes  of  silver  precipitate 

therefore  lost . .  0.087  grm. 


which  for  the  whole  silver  precipitate  a,  27.525, 
amounts  to  0.1575  loss=1.7957 -)-0. 1575  =  0. 2828 
gramme  of  bromine.  4.714  grammes  of  preci¬ 
pitate  b  did  not  lose  in  weight  after  treatment 
with  chlorine  for  two  hours  ;  the  same  is  to  be 
said  of  c.  In  this  case  any  diminution  of  weight 
only  affects  the  sixth  part  of  the  precipitate,  and, 
as  it  is  six  times  as  great  as  if  it  had  been  spread 
over  the  entire  quantity,  the  possibility  of  mis¬ 
take  is  diminished  in  that  proportion.  Besides 
the  foregoing  I  made  the  subjoined  experiments 
with  solutions  of  various  strength: — In  1.100 
solution  of  chloride  of  sodium,  mixed  with  0.036 
bromide  of  potassium  (=0.0225  grm.  bromine), 
is  contained  _ bromine.  I  precipitated 
24.654  grammes  of  chloride  of  silver  in  the  cold, 
and  subsequently  16.398  : — 

5.555  grammes  of  a  lost  ....  0.004 


5.507  “  “  0.002 

5.658  “  “  0.003 


16.720  grammes  lost  .  0.009  = 

0.016  grm.  bromine. 


Thus,  in  24.654  grammes  chloride  of  silver, 
0.0236  gramme  bromine  is  contained. 

In  another  experiment  1,000  grammes  of  chlo¬ 
ride  of  sodium  in  the  same  state  of  dilution  were 
taken,  mixed  with  0.02243  gramme  bromine,  and 
15.545  grammes  of  chloride  of  silver  a  and 
21.035  grammes  b  were  precipitated  : — 


4.899  grammes  of  a  lost .  0.0035 

4.754  “  “  0.00425 

9.653  lost .  0.00775  grm. 


or  15.545  grammes  lose  0.0125  gramme  =  0.0224 
bromine.  Chlorine  did  not  disturb  the  weight  of 
precipitate  b. 

By  this  method  useful  results  are  obtained, 
even  when  the  proportion  of  bromine  present 

does  not  exceed  _i _ .  2,000  grammes  of  the 

solution  of  chloride  of  sodium  were  mixed  with 
0.0206  gramme  bromine,  and  21.466  grammes  a 
and  16.938  b  were  precipitated  from  it : — 

5.383  grammes  of  a  lost  ....  0.003 


6.150  “  “  0.0033 

11.633  lost,  therefore .  0.0063  grm. 


This,  for  21.466  grammes  chloride  of  silver,  gives 
0.0117  =0.021  gramme  bromine.  Treatment  with 
chlorine  did  not  dimnish  the  weight  of  b. 
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It  is  evident  from  the  foregoing  facts  that  it  is 
possible  by  my  method  to  determine  the  amount 
of  bromine  with  great  accuracy,  even  in  liquids 
not  containing  more  than  0.001  to  0.00001  of 
that  element,  and  that  a  tolerably  correct  result 
may  be  arrived  at  where  its  quantity  is  yet 
smaller ;  the  estimation  of  such  minute  quan¬ 
tities  is,  however,  seldom  of  any  importance. 

Where  more  than _ t _ bromine  is  present  the 

method  is  sufficiently  delicate.  It  should  be 
here  observed  that  the  precipitate  from  the  con¬ 
centrated  solution  of  chloride  of  sodium,  of  which 
only  a  part  has  been  thrown  down,  requires  very 
protracted  washing  ;  it  was  frequently  necessary 
to  continue  that  operation  for  two  or  three  days. 

It  should  be  precipitated  in  the  cold,  and,  as 
the  amount  of  bromine  rises,  the  proportion  of 
chlorine  precipitated  should  be  greater.  Where 
the  amount  of  chlorine  was  about  I  c™-- 

ployed  from  i  to  of  the  silver  solution  ne¬ 
cessary  to  discharge  the  whole;  with  0.0001 
bromine  about  _i_  of  the  requisite  quantity  of 
the  silver  solution  ;  with  0.00002  about  one  ; 
and  with  0.00001  i  of  the  solution.  I  do  not 

o  0 

know  that  a  smaller  amount  of  silver  solution 
would  not  have  been  sufficient,  and  that  the  bro¬ 
mine  might  not  be  obtained  more  concentrated ; 
but  experience  has  convinced  me  that  it  is  neces¬ 
sary  not  to  precipitate  too  little  chloride  of  silver, 
and  to  use  the  solution  cold.  The  foregoing 
method  has  enabled  me  to  determine  the  amount 
of  bromine  present  in  mother  liquors  from  the 
saltworks,  and  the  results  obtained  have  corre¬ 
sponded  with  the  estimation  of  the  bromine  from 
the  colour  of  the  ethereal  solution. — Journ.  fur 
Prakt.  Chem.y  vol.  xlv.,  p.  269. 


ON  THE  ACTION  OF  ALKALIS  AND 

ACIDS  UPON  ALDEHYDES,  AND  THE 

PRODUCTS  RESULTING  THEREFROM. 

By  H.  HEIDENBUSCH. 

Liebig  has  observed  that  in  the  action  of  pot¬ 
ash  upon  aldehyde  a  very  irritating  odour  is 
given  off ;  the  author  traces  this  to  a  volatile 
oily  substance  which  is  rapidly  affected  by  the 
air,  and  ultimately  becomes  changed  into  a  resin 
differing  in  very  many  particulars  from  the  true 
resin  of  aldehyde.  This  volatile  oil  when  iso¬ 
lated  is  thick,  of  a  golden  hue,  and  has  an  agree¬ 
able  odour,  suggesting  that  of  cinnamon ;  it  is 
completely  dissolved  in  ether  and  alcohol,  and 
partially  soluble  in  water.  It  is  oxidated  by 
nitric  acid  much  more  rapidly  than  in  the  air. 
The  connection  of  the  oil  and  resin  is  so  close 
that  the  latter  may  be  boiled  for  several  days 
without  losing  its  odour.  The  resin  as  obtained 
by  the  author  was  a  bright  orange  substance, 
which  lost  its  depth  of  hue  by  continued  e.x- 
posure  to  a  temperature  of  212®.  It  is  soluble  in 
ether,  alcohol,  and  partially  so  in  water.  It  is 
scarcely  dissolved  by  acids  ;  concentrated  sul¬ 
phuric  acid  dissolves  it,  but  not  completely,  and 
from  that  it  is  again  precipitated  by  water. 
When  in  alcoholic  solution  its  colour  may  be  en¬ 
tirely  removed  by  passing  a  few  bubbles  of  chlo¬ 
rine  through  it,  and,  if  water  be  then  used,  a 
snow-white  precipitate  will  be  thrown  down, 
which,  however,  will  contain  chlorine.  After  a 
car#ul  purification,  the  resin  furnished  in  ana¬ 
lysis  76.40  per  cent,  carbon,  7.97  hydrogen, 
21.63  oxygen.  The  smallness  of  the  amount  of 
oxygen  revealed  by  this  analysis  indicates  that, 
when  aldehyde  is  decomposed,  substances  must 
be  eliminated  containing  more  oxygen.  Accord¬ 
ingly,  on  examining  the  alkaline  liquid,  acetic 
and  formic  acids  were  found,  and  some  of  the 
reactions  gave  reason  to  suspect  the  existence  of 
acetylous  acid. 

Action  of  Acids  on  Aldehyde. — Nitric  acid  con¬ 
verts  aldehyde  into  acetic  acid,  and  sulphuric 
acid  blackens  it :  beyond  this  the  author  has 
little  to  communicate  under  this  head.  When 
two  parts  by  volume  of  pure  aldehyde  are 
mixed  with  one  of  water,  and  a  trace  of  sul¬ 
phuric  or  nitric  acid  is  added,  the  vessel  being 


reduced  to  a  temperature  of  32®,  crystals  soon 
separate,  acicular  in  form,  and  the  odour  of 
the  supernatant  liquid  has  disappeared,  and  the 
liquid  refuses  to  mingle  with  water.  The  re¬ 
actions  of  these  crystals  pointed  to  the  infusible 
metaldehyde  described  by  Liebig.  The  super¬ 
natant  liquid  was  decanted  and  shaken  with 
water  to  remove  any  aldehyde  which  might 
linger  behind  in  an  undecomposed  state,  and  the 
liquid  thus  dried,  and  yet  floating  on  the  water, 
was  dried  by  the  agency  of  chloride  of  calcium. 
The  product  is  a 

Neio  Modification  of  Aldehyde;  its  composition, 
II4  O2,  as  well  as  the  density  of  its  vapour, 
agreeing  with  that  discovered  by  Fehling,  but 
its  properties  differing.  It  is  a  thin,  pure,  trans¬ 
parent  liquid,  having  a  peculiar  aromatic  odour 
and  burning  acrid  taste ;  it  is  soluble  in  alcohol  and 
ether,  and  sparingly  in  water.  Its  boiling  point 
is  257°,  and  in  the  retort  it  distils  over  unchanged. 
Alone,  and  also  with  water,  it  changes  speedily 
into  an  acid,  the  water  in  the  latter  case  slowly 
decreasing,  and  crystals  frequently  separating. 
Potash  does  not  affect  it.  It  is  somewhat  sin¬ 
gular  that  this  liquid  is  converted  back  again  into 


aldehyde  on  heating  with  a  trace  of  sulphuric  acid, 
and  that  the  same  acid  which  converts  aldehyde 
into  this  new  substance  at  low  temperatures 
effects  its  reconversion  into  aldehyde  at  a  higher 
temperature.  Nitric  acid  acts  in  just  the  same 
manner.  The  action  of  the  two  acids  can,  there¬ 
fore,  be  regarded  in  no  other  light  than  a  dynamic 
one,  because  the  acids  exist  unchanged  in  the 
liquids,  where  they  may  be  detected  by  the  proper 
tests.  The  precise  character  of  the  acid  into 
which  this  new  modification  is  changed  is  not  at 
present  known  to  the  author.  The  acid  is  not 
formed  by  alkalis  or  oxidizing  agents,  but  only 
by  exposure  to  the  air:  alkalis  appear  to  exert 
no  proper  action  on  the  liquid.  When  a  little  of 
the  liquid  which  had  become  acid  in  the  air  was 
saturated,  a  crystallized  salt  of  baryta  was  ob¬ 
tained,  which  was  readily  soluble  in  water, 
reduced  salts  of  silver,  and  gave  a  white  preci¬ 
pitate  with  proto  and  per  salts  of  mercury.  The 
former  salt  was  reduced  wdien  the  metal  was 
heated  :  the  precipitate  remained  white  even  on 
boiling.  The  last  portions  which  came  over  and 
were  free  from  unchanged  aldehyde  were  taken 
for  analysis,  and  gave  the  following  results :  — 


Carbon . 

Hydrogen  . . 
Oxygen  . . . . 


54.15 

..  54.35 

. .  4  =  24 

54.55  . 

Vols. 

.  3 

Calculated  density 
of  vapour. 

.  ,  2.52837 

9.13 

9.11 

4=4 

..  9.09 

6 

0.41280 

36.72 

..  36.54 

.  .  2  =  16 

36.36 

.  n 

..  1.65390 

100.00 

100.00 

44 

100.00 

Experiment  determined  the  density  of  the 
vapour  4.5830. 

Aldehyde  under  the  Action  of  Sulphuretted 
Hydrogen. — When  this  gas  is  passed  through  a 
mixture  of  aldehyde  and  water  the  liquid  is  ren¬ 
dered  turbid,  and,  if  the  process  is  continued  as 
far  as  saturation,  a  thick,  transparent  oil  settles 
at  the  bottom  of  the  vessel.  As  the  oil  will  not 
deposit  from  a  liquid  which  has  not  been  tho¬ 
roughly  saturated,  the  gas  must  be  directed 
through  the  liquid  for  a  considerale  time.  It  is 
separated  from  the  water  by  decantation ;  the 
last  traces  of  the  latter  must  be  removed  in 
vacuo,  as  chloride  of  calcium  and  other  dehy¬ 
drating  substances  decompose  it  even  at  a  low 
temperature.  It  yields  sulphuret  of  calcium  with 
chloride  of  calcium,  and  aldehyde  is  simulta¬ 
neously  evolved.  The  composition  of  this  oil  is 
Cj2  Hj3  87  =  3  atoms  of  an  aldehyde  in  w'hich 
sulphur  and  1  atom  of  sulphuretted  hydrogen  take 
the  place  of  the  oxygen.  It  is  a  thick,  trans¬ 
parent  liquid,  has  a  very  strong  odour  like  that 
of  garlic,  and  sticks  most  tenaciously  to  the 
hands  and  clothes.  It  is  sparingly  soluble  in 
water,  readily  dissolves  in  ether  and  alcohol,  and 
mixes  with  fatty  and  volatile  oils.  It  evaporates 
quickly,  and  fills  every  place  with  its  abominable 
stench,  although  it  does  not  begin  to  boil  at  a 
lower  temperature  than  356®.  Healed  in  a 
closed  vessel,  it  boils  at  356°  ;  the  boiling  point, 
however,  continues  gradually  to  rise,  and  the 
colour  of  the  oil  becomes  brown,  till  at  last  a 
smeary  mass  is  left  in  the  retort,  which,  as  it 
cools,  solidifies  into  a  cake  of  crystals  of  the 
acetylic  mercaptan  described  in  the  next  section. 
The  sp.  gr.  of  the  oil  is  1.134.  On  analysis  the 
following  numbers  were  given  :  — 


Carbon .  36.37  36.14  12=  72  36.54 

Hydrogen....  6.67  6.70  13=  13  6.59 

Sulphur .  56.43  56.74  7  =  112  56.35 


This  oil  is  decomposed  by  ammoniacal  gas,  and 
thialdine  is  produced,  3  equivalents  of  sul¬ 
phuretted  hydrogen  being  given  off,  and  1  equi¬ 
valent  of  ammonia  absorbed.  There  can  be  no 
doubt  that  the  product  which  ammonia  forms 
with  the  base  Cjj  Hjq  84  has  a  transient  existence 
in  this  reaction.  The  odour  of  the  oil  changes 
when  ammonia  is  passed  through  it,  and,  instead 
»f  the  nauseous  smell,  that  of  ammonio-aldehyde 
is  produced ;  the  liquid  becomes  milky,  and, 
after  a  few  days,  thialdine  separates  in  beautiful 
rhombic  crystals.  The  author  analyzed  the 
muriate  obtained  by  passing  muriatic  gas  through 
the  oil  saturated  with  ammonia  after  solution  in 
ether,  in  which  muriate  of  thialdine  is  insoluble ; 
he  found, 


Carbon  .  35.73  12  =  72.0  36.10 

Hydrogen .  6.90  14  =  14.0  7-02 

Nitrogen .  7.16  1  =  14.0  7.02 

8ulphur .  31.79  4  =  64.0  32.09 

Chlorine .  17.53  1  =  35.4  17.77 


Acetylic  Mercaptan.~H\iis  body,  from  its  com¬ 
position,  C4  H4  82  (but  not  in  its  deportment 
with  peroxide  of  mercury),  stands  in  the 
same  relation  to  aldehyde  as  mercaptan  does  to 
alcohol.  It  is  formed  from  the  thick  oil  above 
described  in  several  ways,  as  by  exposing  the  oil 
to  the  air,  by  heating,  and  also  by  the  agency  of 
acids.  When  the  oil  is  placed  in  a  watchglass 
over  sulphuric  acid  in  a  bellglass,  the  acid  turns 
brown,  and  crystals  of  acetylic  mercaptan  ad¬ 
here  to  the  sides  of  the  glass  in  great  abundance. 
The  oil  cannot,  therefore,  be  deprived  of  water 
in  this  manner.  Chlorine  in  small  quantity 
passed  into  the  oil  affects  it  in  the  same  way  as 
hydrochloric  acid,  i.e.,  it  separates  C4  H4  83,  but 
this  substance  again  disappears  if  the  quantity 
of  chlorine  is  increased,  and  an  oily  liquid  with 
an  insufferable  odour  is  generated,  in  which 
chlorine  and  sulphur  are  doubtless  contained. 
Moreover,  if  a  drop  of  strong  sulphuric  acid  bo 
added  to  the  oil,  it  instantly  changes  its  form, 
and  becomes  a  solid,  white,  crystalline  m.ass, 
and  sulphuretted  hydrogen  is  evolved.  An 
addition  of  sulphuric  acid  dissolves  these  crys¬ 
tals,  the  solution  having  a  transient  brown  co¬ 
lour,  but  water  again  precipitates  them.  Hydro¬ 
chloric  acid  acts  like  sulphuric  acid,  and  when 
passed  through  the  oil  in  a  gaseous  state  it 
causes  it  to  congeal  to  a  solid  cake  of  crystals. 
In  this  body  no  oxygen  has  been  found,  but  its 
place  is  occupied  by  sulphur  ;  it  is  formed  from 
the  oil,by  the  separation  of  one  atom  of  sulphu¬ 
retted  hydrogen  from  the  substance  0,,  H,,  8, — 
118  =  30411482. 

Acetylic  mercaptan  crystallizes  in  very  bril¬ 
liant  white  needles,  having  a  disagreeable  odour 
like  garlic  ;  sublimation  commences  at  113®, 
when  the  crj'stals  separate  in  loose,  flaky,  snow- 
like  masses.  This  compound  is  dissolved  by 
alcohol  and  ether,  but  sparingly  by  water,  with 
which  it  distils  over,  floating  on  its  surface.  It 
separates  from  its  solution  in  alcohol  in  beauti¬ 
ful  shrublike  crystals,  which  adhere  to  the 
sides  of  the  vessel.  Neither  ammonia  nor  potash 
has  any  action  on  acetylic  mercaptan.  Nitric 
acid  causes  it  to  effervesce  violently  when  poured 
over  it.  When  treated  with  salts  of  silver  the 
whole  of  the  sulphuret  is  not  obtained  as  sul¬ 
phuret  of  silver,  but  the  crystalline  mass  com¬ 
bines  with  nitrate  of  silver  to  a  salt  of  determi¬ 
nate  composition.  It  was  preferred,  therefore,  to 
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determine  the  sulphur  by  mixing  the  substance 
■with  nitrate  and  carbonate  of  soda,  and  heating 
in  a  combustion-tube.  On  analysis  the  numbers 


were  : — 
Carbon .... 
Hydrogen. . 
Sulphur  ..  . 


39.44 

7.10 

53.05 


39.65 

6.87 

53.40 


4=24 
4=  4 
2  =  32 


40.00 

6.67 

53.33 


A  Compound  of  Acetylic  Mercaptan  with  Nitrate 
of  Silver,  Cg  Hg  S3  +  AgO,  NO5,  or  3  (C^  H^S,)  + 
2AgO,  NO5,  is  produced  by  mixing  an  alcoholic 
solution  of  acetylic  mercaptan  with  nitrate  of 
silver  in  alcoholic  solution.  A  thick  white  pre¬ 
cipitate  is  deposited,  which  soon  changes  colour. 
It  shrinks  considerably  on  the  application  of 
heat,  sulphuret  of  silver  separates  in  black 
flakes,  and  the  silver  compound  in  solution  is 
contained  in  the  hot  alcohol.  It  should  be 
filtered  while  boiling,  w'hen  it  immediately 
separates,  partially  upon  the  filter  itself,  in 
laraiiijB,  having  a  pearly  lustre  ;  those  after 
some  time  settle  at  the  bottom  of  the  vessel  as  a 
soft  precipitate.  On  this  account  it  is  prefer¬ 
able  to  dilute  the  alcohol  with  some  water, 
which  renders  the  salt  more  easily  soluble,  and 
thus  the  too  early  separation  of  the  crystals  is 
obviated.  The  salt  consists  of  a  delicate  white 
powder  in  minute  crystalline  scales.  Exposure 
to  the  light  tarnishes  it,  and  it  has  the  smell  of 
mercaptan.  On  the  application  of  heat  it  yields 
nitrous  acid,  and  becomes  black,  perhaps  by  the 
formation  of  sulphuret  of  silver.  When  de¬ 
composed  with  alkalis  in  a  retort,  acetylic  mer¬ 
captan  distils  over.  It  dissolves  completely 
only  in  absolute  alcohol.  In  cold  alcohol  its 
readiness  of  solubility  increases  in  proportion 
to  its  degree  of  dilution. 

In  form  and  external  aspect  this  salt  bears 
great  resemblance  to  that  which  is  produced 
when  nitrate  of  silver  is  added  to  a  solution  of 
ammonio-aldehyde.  It  is  decomposed,  as  that 
is,  when  its  solution  is  evaporated,  and  deposits 
black  sulphuret  of  silver. 

This  compound,  however,  is  unique.  There  is 
no  other  example  of  an  oxyacid — for  so  the 
nitrate  of  silver  must  be  regarded— Entering 
into  combination  with  a  sulpho  base  like  mer¬ 
captan. 

From  the  reactions  of  this  compound,  the 
second  of  the  two  formula}  given  above  would 
seem  to  express  with  greater  exactness  the 
composition  of  the  body,  its  atomic  weight  at 
the  same  time  confirming  the  calculated  com¬ 
position  of  mercaptan  =  S3.  The  salt  gave 

on  analysis  : — 


13.49 

13.52 

12  = 

=  72 

13.84 

2.45 

2.77 

12  = 

=  12 

2.31 

18.26 

18.53 

6  = 

=  96 

18.46 

44.77 

44.59 

2  = 

=  232 

44.63 

20.88 

20.86 

2  = 

=  108 

20.76 

O.xide  of  silver 
Nitric  acid. . . . 

— Ann.  der  Chenx.  und  Fharm,,  xxvi.,  p. 
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NITRATE  OF  MAGNESIA  IN  WATER  - 
FORMATION  OF  AMMONIA  BY  NAS¬ 
CENT  HYDROGEN  BY  THE  AGENCY 
OF  IRON  IN  ITS  METALLIC  STATE. 

By  H.  OSBORN,  Esq.,  of  Southampton. 


For  some  time  past  my  attention  has  been 
directed  to  an  extraordinary  corrosion  of  iron 
pipes  laid  down  in  place  of  lead  for  transmitting 
water.  I  observed  in  some  localities  where  iron 
was  used  the  corrosion  lasted  for  the  space  of 
about  twelve  months,  during  which  time  an  in¬ 
soluble  rust  formed  in  the  interior  of  the  pipes, 
and  afterwards  the  water  was  comparatively  free 
from  iron ;  while  in  other  places  not  far  distant 
the  formation  of  rust  was  constant,  which  ren¬ 
dered  the  water  unfit  for  domestic  use.  Several 
apjrlications  tvere  made  to  me  upon  the  subject : 
at  length  I  analyzed  the  water  where  the  cor¬ 
rosion  took  place,  and  found  the  presence  of  ni¬ 
trate  of  magnesia,  but  after  the  water  had  been 
resting  in  contact  with  iron  ammonia  was 
formed,  and  oxide  of  iron  precipitated.  From 
this  observation  I  was  led  to  conclude  that  the 
water  and  the  nitrate  of  magnesia  suffered  de¬ 
composition  ;  the  nascent  hydrogen  united  with 
the  nitrogen  of  the  nitrate  to  form  ammonia,  and 


the  oxygen  with  the  iron  to  form  oxide  of  iron- 
I  have  tried  the  experiment  on  water  containing 
naturally  nitrate  of  magnesia,  and  on  an  artificial 
compound,  by  introducing  cast-iron  nails  into 
bottles  of  the  water,  when  a  copious  precipitate 
•was  obtained  of  protoxide  and  peroxide  of  iron, 
but  chiefly  the  latter.  On  examining  the  water 
after  filtration  ammonia  was  found  in  solution, 
which  yielded  muriate  of  ammonia  when  eva¬ 
porated  with  a  few  drops  of  hydrochloric  acid  ; 
and  on  treating  the  ammoniacal  salt  with  a  solu¬ 
tion  of  bichloride  of  platinum,  the  yellow  powder 
of  the  ammonio-chloride  of  that  metal  was 
obtained. 

The  result  of  this  investigation  has  proved 
that  iron*  should  never  be  used  for  transmitting 
w'ater  when  nitrate  of  magnesia  is  contained  in 
it,  because  the  corrosive  action  can  never  be 
arrested. 

I  am  at  a  loss  to  know  whether  the  conversion 
of  the  nitrogen  into  ammonia  by  means  of  the 
above  cheap  and  simple  process  maybe  turned  to 
advantage  by  agriculturists ;  the  subject,  how¬ 
ever,  is  open  for  application  connected  with  that 
art. 


ON  A  NEW  MODIFICATION  OF 
PHOSPHORUS. 

By  M.  A.  SCHROETTER. 

It  is  well  known  that  phosphorus,  when  ex¬ 
posed  to  the  action  of  light,  assumes  a  red 
colour ;  and  it  is  generally  supposed  that  this 
change  of  colour  takes  place  equally  in  vacuo 
and  in  all  gases,  and  that  it  is  never  attended 
with  the  slightest  chemical  modification  of  the 
phosphorus.  According  to  Vogel,  however, 
phosphorus,  when  e.xposed  to  the  action  of  light 
in  nitrogen  gas,  turns  white,  instead  of  red. 

The  opinions  of  chemists  differ  considerably 
respecting  the  causes  to  which  these  curious  facts 
are  to  be  ascribed.  Thus,  Berzelius  attributes 
the  red  coloration  of  phosphorus  under  the  in¬ 
fluence  of  light  to  a  simple  modification  of  that 
substance,  unattended  with  any  chemical  change 
or  combination.  This  opinion  is  strongly  sup¬ 
ported  by  the  important  facts  discovered  by  Ber¬ 
zelius  regarding  the  mode  of  action  of  phos¬ 
phorus  upon  sulphur,  and  the  formation  of  the 
metallic  sulphophosphurets.  Other  chemists 
look  upon  the  red-coloured  phosphorus  as  a 
mixture  of  phosphorus  with  oxide  of  phos¬ 
phorus. 

This  is  the  opinion  of  L.  Gmelin,  for  instance. 
This  chemist  considers  it  probable  that  the  phos¬ 
phorus  which  turns  red  under  the  influence  of 
light,  in  vacuo  or  in  an  inert  gas,  has  not  been 
sufficiently  dried,  and  that  fi.xation  of  oxygen 
may  accordingly  take  place  in  consequence  of 
ensuing  decomposition  of  the  water  which  still 
adheres  to  the  phosjrhorus. 

Such  was  the  s’ ate  of  our  knowledge  upon  this 
question  when  (in  the  month  of  June,  1845)  1 
was  instructed  to  examine  it  most  carefully  in  all 
its  details  and  bearings. 

I  deemed  it,  in  the  first  place,  necessary  to 
ascertain  whether  the  presence  of  oxygen,  free 
or  in  combination,  was  indispensable  for  the 
manifestation  of  the  phenomenon. 

For  this  purpose  I  introduced  perfectly  pure 
and  white  phosphorus,  which  had  previously 
been  most  carefully  dried,  into  a  bulbed  tube, 
which  I  then  placed  in  communication  with  a 
carbonic  acid  apparatus  ;  the  air  had  previously 
been  expelled  from  this  apparatus,  and  the  gas 
most  thoroughly  dried  by  transmission  through 
appropriate  tubes.  The  tube  containing  the 
phosphorus  was  made  to  communicate  at  one  end 
with  a  chloride  of  calcium  tube  ;  at  the  other 
with  a  tube  dipping  in  water. 

The  gas  was  then  sent  in  a  continuous  stream 
upon  the  phosphorus,  until  the  bubbles  which 
escaped  from  the  apparatus  were  of  a  nature  to  be 
completely  absorbed  by  potass.  The  tube  was  now 
heated  gradually  to  a  temperature  above  212° 
Fahr.,  in  order  to  remove  every  trace  of  moisture. 

®  Iron  pipes  should  ahvays  be  cemented  with  some  kind 
of  cement. 


After  this  I  closed  both  the  ends  of  the  tube  by 
fusion  in  the  flame  of  the  spirit-lamp,  com¬ 
mencing  with  the  end  communicating  with  the 
gas  apparatus.  I  now  exposed  the  phosphorus, 
thus  perfectly  dried  and  removed  from  all  pos¬ 
sible  contact  with  oxygen,  to  the  action  of  light. 
The  phosphorus  turned  speedily  red ;  the  prompt¬ 
ness  and  rapidity  with  which  this  modification 
ensued  varied  in  a  direct  ratio  with  the  vividness 
and  intensity  of  the  light.  But  even  the  action 
of  diffuse  light  falling  upon  the  phosphorus  only 
after  transmission  through  a  layer  of  water,  and 
at  a  temperature  of  57.2,  suffices  to  colour 
phosphorus  intensely  red  in  the  course  of  a  few 
days. 

It  is  easy  to  see  that  the  red  coloration  of  the 
phosphorus  is  confined  to  the  surface  ;  the  phos¬ 
phorus  is  found  unaltered  beneath  the  minute 
red  particles  which  subsequently  detach  them¬ 
selves. 

The  experiment  gives  the  same  results  with 
pure  hydrogen  or  pure  nitrogen  gas. 

The  results  of  these  experiments  prove  evi¬ 
dently  that  the  red  coloration  of  the  phosphorus 
under  the  influence  of  the  light  cannot  be  at¬ 
tributed  to  oxidation.  I  shall  hereafter  in  the 
course  of  this  essay  demonstrate  that  the  red 
body  which  separates  is  simply  pure  phosphorus, 
but  in  a  peculiar  and  amorphous  state. 

I  endeavoured  now  to  ascertain  whether  other 
agents  besides  light  possessed  the  faculty  to 
effect  this  modification  of  phosphorus.  I  natu¬ 
rally  turned  my  attention  first  to  heat. 

Having  constructed  an  appropriate  apparatus, 
I  commenced  the  experiment  by  expelling  all 
traces  of  moisture  from  the  phosphorus,  and 
removing  every  trace  of  oxygen  from  the  ap¬ 
paratus. 

The  temperature  in  this  preliminary  operation 
was  raised  to  212°  F.  I  now  raised  the  tem¬ 
perature  gradually  to  302°  F.,  at  which  degree 
the  phosphorus  sublimated,  without  having  pre¬ 
viously  exhibited  any  appearance  of  change  in 
colour  or  otherwise.  The  sublimated  phos¬ 
phorus  recondensed  in  limpid  drops  like  water, 
which  fell  back  into  the  body  of  the  retort  in 
which  the  experiment  was  conducted. 

When  the  temperature  had  reached  about 
438"  to  440°  F.,  and  been  kept  stationary  at 
that  point  for  some  time,  the  phosphorus  was 
observed  to  assume  a  carmine-red  colour,  ex¬ 
actly  similar  to  that  which  it  acquires  under 
the  influence  of  the  light.  The  colour  turned 
gradually  deeper,  and  the  phosphorus  became 
at  last  perfectly  opaque.  This  transformation  of 
the  phosphorus  did  not  take  place  suddenly,  but 
gradually  and  successively.  I  was  thus  enabled 
to  observe  distinctly  that  a  red  powder  or  dust 
separated  from  the  phosphorus  and  subsided  to 
the  bottom  of  the  vessel.  Having  kept  the 
phosphorus  exposed  for  forty- eight  hours  unin¬ 
terruptedly  to  a  temperature  of  between  464° 
and  482"  Fahrenheit,  I  found  deposited  at  the 
bottom  of  the  vessel  a  solid  layer  of  amorphous 
phosphorus  ;  the  upper  layer  still  consisted  of  a 
certain  quantity  of  common  phosphorus,  mixed, 
however,  also  with  a  tolerably  large  proportion 
of  the  amorphous  variety. 

If,  after  refrigeration,  water  heated  to  from 
122°  to  140°  Fahrenheit  is  introduced  into  the 
retort,  the  upper  layer  alone  of  the  phosphorus 
enters  into  fusion,  and  moulded  sticks,  coloured 
uniformly  coral  red  throughout  the  whole  of  their 
mass,  may  be  extracted  from  it  in  the  usual  way. 
These  sticks  are  harder  and  more  tenacious  than 
those  of  the  common  phosphorus.  Upon  breaking 
them,  which  requires  a  greater  effort  than  is 
usually  the  case  with  common  phosphorus  sticks, 
an  appearance  of  luminousness  is  observed,  and 
the  phosphorus  takes  fire,  even  though  its  initial 
temperature  should  be  as  low  as  32°  Fahr. 

The  temperature  at  which  phosphorus  passes 
to  the  amorphous  state  is  not  susceptible  of  a 
very  precise  determination.  I  have  seen  the 
transformation  take  place  at  419°  Fahrenheit, 
but  only  after  long-protracted  application.  Be¬ 
tween  464°  and  482°  Fahrenheit  the  effect  is 
much  more  rapid.  The  simultaneous  action  of 
heat  and  light  accelerates  the  transformation 
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considerably. — Annales  de  Chimie  et  de  Physique, 
Decembre,  1848. 

[  To  he  continued,'] 


ESSENTIAL  CONSTITUENTS  OE  BEER. 


The  following  table  shows  the  results  of  E.  L. 
Blei’s  analyses  of  several  sorts  of  beer : — 


Extract 

of 

Absolute  Carbonic 

Acetic 

Malt. 

Alcohol. 

Acid. 

Acid. 

Bemburg  brown 
beer . 

8.500 

2.660 

0.130 

0.00077 

Bernburg  brown 
beer . . .  . 

8.750 

3.660 

0.150 

0.00680 

Bernburg  brown 
beer . 

6.000 

0.950 

0.150 

0.01400 

0  Id  Bernburg 
brown  beer. . . . 

7.200 

6.555 

0.155 

0.00105 

Gose  beer  . 

4.305 

5.000 

0.108 

0.00500 

Peissen  Broihan* 

4.410 

5.000 

0.076 

0.00550 

Genuine  old  Ba¬ 
varian  beer .... 

6.430 

8.330 

0.140 

1.00108 

Genuine  old  Ba- 
varianbeerfrom 
Ballenstiidt  . . . 

5.460 

9.500 

0.119 

0.00520 

Best  old  Ballen- 
stadt  beer . 

9.630 

6.330 

0.130 

0.00780 

It  is  necessary  to  remark  that  the  term 
“acetic  acid”  in  this  table  means  the  free  acid 
of  the  beer,  of  which  the  amount  was  deter¬ 
mined  by  saturation  with  carbonate  of  potass. 
The  acid  reaction  of  the  beer  is  owing,  how¬ 
ever,  mostly  to  the  presence  of  lactic  acid  ;  and 
the  presence  of  a  perceptible  quantity  of  acetic 
acid  is  generally  indicative  of  the  fact  that  the 
beer  has  already  commenced  to  turn.  Yet  it 
cannot  be  denied  that  even  the  best  beer  con¬ 
tains  traces  of  acetic  acid. — Archiven  der  Pharma- 
cie,  xlvi.,  146. 


COMPOSITION  OE  GOOSEGREASE. 


Gottlieb  examined  goosegrease.  He  found 
this  fat  composed  of  stearine,  margarine,  elaine, 
and  some  butyric  acid  and  caproic  acid.  He 
observed  also  that  the  mixture  of  stearic  acid 
and  margaric  acid  obtained  by  saponification  of 
the  fat,  decomposition  of  the  soap  by  means  of 
sulphuric  acid,  compression  of  the  separated  fatty 
acids,  solution  of  them  in  alcohol,  and  crystalli¬ 
zation  from  this  alcoholic  solution,  presents  this 
remarkable  singularity,  that  it  melts  at  as  low  a 
temperature  as  136.4  Fahr.,  and  consequently  at 
a  lower  temperature  than  margaric  acid,  which 
yet  is  the  more  fusible  of  the  two  acids 
constituting  the  mixture.  Gottlieb  prepared 
several  mixtures  of  margaric  acid  with  stearic 
acid  in  different  proportions.  He  found  that 
mixtures  containing  a  preponderating  amount  of 
the  stearic  acid  required  for  their  fusion  a  degree 
of  heat  above  140“  Eahr.,  whereas  mixtures  of 
equal  proportions  of  the  two  acids,  or  with  a 
preponderating  amount  of  the  margaric  acid, 
fused  below  140®  Eahr. — Buchner's  Repertorium. 


ON  THE  PRODUCTS  OF  THE  SODA 
MANUFACTURE. 

By  JOHN  BROWN,  Esq.f 

Glauber  first  showed  in  1658  that  common 
salt  could  be  decomposed  by  sulphuric  acid.  In 
the  year  1736  Du  Hamel  proved  the  base  of 
common  salt  to  be  soda.  Previous  to  this,  how¬ 
ever,  Cohausen,  in  1717,  had  mentioned  that 
salt  might  possibly  be  decomposed  by  means  of 
lime ;  but,  as  this  observation  was  associated 
with  numerous  errors,  it  was  entirely  overlooked. 
In  1737  Du  Hamel  succeeded  in  obtaining  the 
alkali  from  sulphate  of  soda  by  fusing  with 
charcoal,  and  digesting  the  fused  mass  in  acetic 
acid,  evaporating  the  acetate  of  soda  thus  formed 
to  dryness,  and  calcining  the  residue. 

Margraff  endeavoured  to  decompose  sulphate 

*  Brohian  is  a  species  of  white  beer  (resembling  ale  in 
colour),  the  intoxicating  properties  of  which  are  slight 
indeed. 

+  From  the  Philosophical  Magazine. 


of  soda  by  limestone,  but  without  success.  In 
1768  Hagen  showed  that  salt  might  be  decom¬ 
posed  by  means  of  potash,  chloride  of  potassium 
and  caustic  soda  being  formed. 

Bergmann  succeeded  in  decomposing  salt  by 
caustic  barytes. 

In  1775  it  was  shown  by  Scheele  that  salt  was 
partially  decomposed  by  oxide  of  lead. 

In  1782  Guyton  and  Carny  decomposed  salt 
by  fusion  with  felspar. 

In  1781  Constantini  succeeded  in  decomposing 
salt  by  means  of  alum. 

The  sulphates  of  lime,  magnesia,  ammonia, 
potash,  &c.,  decompose  salt,  as  also  iron  pyrites. 

To  convert  the  sulphate  of  soda  into  caustic 
or  carbonated  alkali  was,  however,  the  process 
of  greatest  importance.  The  first  step,  namely, 
the  conversion  of  soda  into  sulphuret  of  sodium, 
was  known  to  Glauber,  Stahl,  Du  Hamel,  Mar- 
graff,  and  others.  The  difficulty  was  to  get  rid 
of  the  sulphur.  Du  Hamel  effected  this  by 
means  of  acetic  acid.  But  in  the  year  1784  the 
present  process  was  discovered  by  Le  Blanc  and 
Dize,  and  in  the  beginning  of  1791  it  was  pa¬ 
tented  by  Le  Blanc.  He  used  carbonate  of 
lime  to  convert  the  sulphuret  of  sodium  into 
carbonate  of  soda. 

The  proportions  used  by  him  were — 

2  parts  dry  sulphate  of  soda, 

2  “  carbonate  of  lime, 

1  “  ground  charcoal. 

These  were  intimately  mixed  and  introduced 
into  a  reverberatory  furnace,  where  a  strong 
heat  was  applied  to  it.  After  this  had  been 
continued  for  about  an  hour,  the  fused  mass  was 
raked  out  of  the  furnace  and  allowed  to  solidify. 
When  this  cooled  it  was  broken  up  and  exposed 
to  the  action  of  moist  air,  which  caused  it  to 
crumble  down.  In  this  way  the  caustic  soda 
was  converted  into  carbonate  of  soda,  the  car¬ 
bonic  acid  being  derived  from  the  atmosphere. 
After  being  ground  it  was  ready  for  use. 

The  soda  process,  as  at  present  carried  on, 
will  be  best  considered  under  the  four  following 
heads : — 

1.  The  production  of  sulphate  of  soda  from 
salt  and  sulphuric  acid. 

2.  The  conversion  of  sulphate  of  soda  into 
crude  carbonate  of  soda  or  British  barilla. 

3.  The  soda-ash  process. 

2,  The  carbonote  of  soda  process. 

I.  The  first  stage  which  thus  comes  under  our 
consideration  is — The  decomposition  of  common 
salt  by  sulphuric  acid,  causing  the  formation  of 
sulphate  of  soda  and  muriatic  acid. 

The  salt  used  in  this  process  is  obtained  from 
the  brine-springs  of  Cheshire,  which  exist 
abundantly  in  the  new  red  sandstone  of  that 
county.  The  solutionis  evaporated  till  it  reaches 
a  certain  strength,  when  all  the  salt  precipitates  ; 
it  is  then  raked  otrt  into  wicker  baskets,  and  al¬ 
lowed  to  drain.  The  mother  liquor  is  used  for 
the  manufacture  of  the  salts  of  magnesia.  The 
salt  thus  obtained  contains,  as  might  be  ex¬ 
pected,  numerous  impurities,  the  principal  of 
which  are  lime,  sulphuric  acid,  and  magnesia. 

To  estimate  the  lime  a  portion  of  the  salt  was 
dissolved  in  water,  and,  after  separating  the  in¬ 
soluble  matter  by  filtration,  the  lime  was  pre¬ 
cipitated  by  ammonia  and  oxalic  acid,  a  large 
quantity  of  muriate  of  ammonia  being  added  to 
retain  the  magnesia  in  solution, 

CaO,  COjj.  CaO.  CaO  per  100  grs. 

2000  grains  of 

salt  gave  . .  15.10  8.456  4.228 

2000  grains  of 

salt  gave  . .  14.60  8.176  4.088 

Average  ..  4.158 

The  sulphuric  acid  was  precipitated  by  the 
addition  of  nitric  acid  and  nitrate  of  barytes. 

BaO,  SOg.  SOg.  SOj  per  100  grs. 

2000  grains  of 

salt  gave  . .  39.85  13.738  6.869 

2000  grains  of 

salt  gave  . .  39.50  13.620  6.810 

Average  . .  6.838 

The  quantity  of  magnesia  was  ascertained  by 


precipitation  by  ammonia  and  phosphate  of  soda, 
the  lime  having  been  previously  separated. 

2MgO,  P^Og.  MgO.  MgO  per  1000  grs. 

2000  grains  of 

salt  gave .  .  4.65  1.660  0.830 

The  carbonate  of  lime  remained  as  insoluble 
matter  when  the  salt  was  digested  in  water,  and 
was  separated  by  filtration, 

CaO,  COj.  CaO,  CO^  per  1000  grs. 

2000  grains  of 

salt  gave  . .  3.000  1.50 

By  estimating  the  amount  lost  by  drying  the 
salt  at  212®  the  quantity  of  water  was  ascer¬ 
tained. 

Water  per  1000  grs. 

330.2  grains  of  salt  lost  17.96  54,373 

In  order  to  estimate  the  quantity  of  iodide  of 
potassium  and  bromide  of  magnesium,  1 J  lb.  of 
salt  was  put  into  a  funnel,  the  lower  end  of 
which  was  closed  with  filtering-paper.  The 
salt  was  then  repeatedly  washed  with  boiling 
water.  The  iodide  and  bromide  were  thus  taken 
up  by  the  water  along  with  a  large  quantity  of 
common  salt.  The  solution  was  evaporated  to 
dryness  and  the  residue  digested  in  alcohol, 
which  dissolved  the  iodide  and  bromide  along 
with  a  little  of  the  salt,  leaving,  however,  the 
greater  part  of  it,  which  was  afterwards  sepa¬ 
rated  by  filtration.  The  filtered  solution  was 
again  evaporated  to  dryness  and  the  residue 
digested  in  water.  Chloride  of  palladium  was 
then  added,  but  no  precipitation  of  iodide  of 
palladium  took  place.  The  palladium  was  pre¬ 
cipitated  by  sulphuretted  hydrogen,  and  the 
sulphuret  of  palladium  thus  formed  separated  by 
filtration.  Upon  testing  the  filtered  solution 
with  ammonia  and  nitrate  of  silver,  no  precipi¬ 
tate  was  obtained.  Had  bromine  been  present, 
it  would  have  been  precipitated  in  combination 
with  the  silver,  bromide  of  silver  being  insoluble 
in  caustic  ammonia.  It  is,  therefore,  evident 
that  the  common  salt  manufactured,  as  previously 
mentioned,  does  not  contain  iodine  or  bromine, 
although  it  is  highly  probable  that  these  bodies 
are  present  in  small  quantity  in  rock  salt ;  and 
we  might,  therefore,  be  able  to  detect  them  in 
the  brine  from  which  the  magnesia  salts  are 
manufactured. 

Upon  treating  the  salt  with  bichloride  of 
platinum  a  slight  precipitate  of  potassio-chloride 
of  platinum  was  obtained. 

COMPOSITION  OF  COMMERCIAL  SALT. 


Mag¬ 

nesia. 

'Lime. 

Sul¬ 

phuric 

Acid. 

Chloride  of  so- 

dium  . 

931.615 

Chloride  of  po- 

tassium . 

trace 

Chloride  of  mag- 

nesium  . 

1.066 

0.381 

Sulphate  of  lime. 

10.098 

4.158 

5.940 

Sulphate  of  mag- 

nesia . 

1.348 

0.449 

0.899 

Carbonate  of 

lime  . 

1.500 

Water . 

54.373 

1000.000 

0.830 

4.158 

6.839 

About  6  cwt.  of  this  salt  is  introduced  into  an 
iron  pot,  and  upon  this  is  run,  by  a  syphon, 
about  5^  cwt.  of  sulphuric  acid  of  about  1.750 
specific  gravity  (150°  Twaddell),  A  violent 
action  immediately  takes  place,  and  large  quan¬ 
tities  of  muriatic  acid  gas  are  evolved,  which 
pass  off  by  a  chimney.  If,  however,  the  mu¬ 
riatic  acid  can  be  made  use  of,  the  gas  is  ab¬ 
sorbed  either  by  passing  it  through  water  con¬ 
tained  in  large  cylindrical  vessels  or  through  a 
column  of  coke,  which  retains  the  gas  until  a 
considerable  quantity  of  it  is  collected ;  a  stream 
of  water  is  then  allowed  to  trickle  through  the 
coke,  and  in  this  manner  all  the  gas  is  absorbed. 
At  the  expiration  of  about  two  hours  the  evolu¬ 
tion  of  gas  ceases  ;  and  the  sulphate,  w'hich  is  in 
a  semifluid  state,  is  removed  to  another  chamber, 
where  it  is  strongly  heated,  in  order  to  drive  off 
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the  whole  of  the  acid.  The  whole  operation 
takes  about  four  hours. 

The  foreign  matters  contained  in  the  sulphate 
of  soda  thus  obtained  are  sand,  peroxide  of  iron, 
magnesia,  and  undecomposed  salt. 

To  estimate  the  sand.  This  remained  as  inso¬ 
luble  matter  when  the  sulphate  was  digested  in 
water  containing  muriatic  acid,  and  was  sepa¬ 
rated  by  filtration. 

1000  grains  of  sulphate 
of  soda  gave  .  2.82  grains  of  sand. 

“  *  “  3.38  “ 


Average  ..  3.10  “ 

From  the  solution  filtered  from  the  sand  the 
peroxide  of  iron  was  precipitated  by  ammonia, 
muriate  of  ammonia  having  been  previously 
added  to  retain  the  magnesia  in  solution. 

1000  grs.  of  sulphate 

of  soda  gave. ...  2.15  grs.  peroxide  of  iron. 

«  “  2.45  “ 


Average  . .  2.30 

After  separating  the  sand  and  peroxide  of  iron, 
as  mentioned  above,  the  lime  was  precipitated  by 
oxalic  acid  and  caustic  ammonia. 

CaO,  CO^.  CaO,  SO3. 

1000  grains  of  sulphate  of 

soda  gave  .  7.000  9.656 

“  “  7.367  10.019 

*'  “  7.100  9.520 


Average..  9.731 

The  solution  thus  freed  from  lime,  &c., 
was  treated  with  ammonia  and  phosphate  of  soda. 

SMgO.P^Oj.  MgO,  SO. 

1000  grains  of  sulphate  of 
soda  gave  .  2.70  2.893 

The  quantity  of  chloride  of  sodium  was  ascer¬ 
tained  by  precipitating  the  chlorine  by  nitrate  of 
silver  and  nitric  acid. 

Na  Cl  per  1000 
Ag  Cl.  grs. 

200  grains  of  sulphate 

of  soda  gave  ..  4.30  8.995 

1000  »  »  29.70  12.373 

500  “  “  13.80  11.500 


Average..  10.956 

The  sulphate  of  soda  always  contains  a  small 
quantity  of  free  acid,  the  amount  of  which  was 
ascertained  by  determining  the  weight  lost  by 
heating  to  redness. 

Per  1000  grs. 

200  grs.  of  sulphate 

of  soda  lost .  1.70  8.50  grs.  free  acid. 

“  “  1.84  ‘  9.20  “ 


Average...  8.85 

Composition  of  Crude  Sulphate  of  Soda. 


Sulphate  of  soda .  962.170 

Sulphate  of  lime .  9.731 

Sulphate  of  magnesia  .  2.893 

Chloride  of  sodium  .  10.956 

Iron  peroxide .  2.300 

Sand . 3.100 

Free  acid .  8.850 


1000.000 

[  To  he  contintied.'] 


California  Gold  at  the  Mint. — A  letter  has 
been  received  from  Philadelphia,  under  date  of 
December  9,  which  states  that  the  writer  had 
just  witnessed  the  melting  into  bars  of  a  large 
quantity  of  gold  deposited  there  on  Friday  last 
by  Mr.  Carter,  who  had  recently  returned  from 
the  mines  in  California.  He  had  deposited  about 
300,000  dollars’  worth  in  scales  and  lumps,  such 
as  the  agent  of  the  War-office  had  carried  on  to 
Philadelphia.  It  had  not  yet  been  assayed,  but 
from  its  appearance  it  leaves  (as  it  comes  from 
the  furnace)  the  impression  at  the  mint  that  it  is 
about  equal  in  value  to  our  gold  coin,  ounce  for 
ounce.  There  can  no  longer  be  any  doubt  of  the 
genuineness  of  the  gold.  The  process  of  assay¬ 
ing  would  probably  be  completed  in  the  course 
of  Monday,  after  which  its  results  will,  we  pre¬ 
sume,  be  duly  published. — Washington  Unioti. 
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No.  VI. 

ON  CHEMICAL  MANIPULATION. 

On  the  Working  of  Indiarubber. 

The  young  chemist  may  consider  that  he  now 
knows  as  much  of  the  theoretic  art  of  glass¬ 
working  for  all  practical  purposes  in  the  labo¬ 
ratory  as  it  is  profitable  to  impart  by  mere 
description.  Of  course  it  is  answered  that  he 
is  not  content  with  mere  reading,  but  that  he 
sits  down  to  his  blowpipe-table  and  reduces  to 
practice  our  instructions.  This  being  done,  he 
will  be  sure  to  become  an  expert  blowpipe 
operator. 

We,  therefore,  think  it  unnecessary  to  ex¬ 
patiate  further  in  this  direction,  and  will  pro¬ 
ceed  to  develop  another  portion  of  manipulative 
chemistry.  Next  in  order  to  an  acquired  faci¬ 
lity  of  glass-working  is,  in  our  opinion,  the 
method  of  taking  advantage  of  the  adaptive 
properties  of  indiarubber,  a  method  which  we 
shall  proceed  to  describe. 

The  substance  indiarubber  or  caoutchouc — 
which  in  Paley’s  days  was  so  precious  that  a 
guinea  per  ounce  was  considered  a  cheap  pay¬ 
ment — has  for  some  time,  as  our  readers  are 
aware,  been  vastly  cheapened  and  extended  in 
its  applications.  We  have  only  to  consider  its 
adaptation  to  the  wants  of  chemists. 

This  material  is  used  in  chemical  laboratories 
in  the  condition  of  bottles,  of  sheets,  or  of  solu¬ 
tion,  each  of  which  conditions  will  demand  our 
regard.  Formerly,  when  the  plan  of  working 
indiarubber  was  imperfectly  developed,  the 
natural  bottles  of  that  subtance,  as  they  arrive 
from  South  America,  were  made  into  gas- 
containing  bladders  by  a  rather  laborious  and 
imperfect  adaptation  ;  they  were  boiled  in  water 
until  they  became  soft,  when  the  gas  was  in¬ 
jected  by  a  syringe  to  the  desired  amount,  and 
the  resilient  force  of  the  indiarubber  bag 
sufficed  for  its  ejection.  To  this  operation  there 
were  certain  disadvantages,  the  chief  being  that 
the  bottle  was  generally  so  unequal  in  thickness 
that  unequal  expansion,  nay,  frequently  rup¬ 
ture,  took  place. 

At  this  period,  wffien  vulcanized  indiarubber 
tags, — hereafter  to  be  treated  of, — can  he  so  easily 
procured,  it  is  hardly  worth  while  to  treat  fur¬ 
ther  concerning  the  former  somewhat  inefficient 
contrivances. 

When  elasticity  of  a  hag  is  not  desired,  but 
mere  tightness,  combined  with  flexibility, 
macintosh  bags  are  frequently  of  great  value, — 
and,  indeed,  are  commonly  employed  for  the 
purposes  of  the  oxyhydrogen  light.  The  mac¬ 
intosh  tissue  consists,  as  is  well  known,  of  two 
layers  of  cloth,  each  smeared  with  indiarubber 
varnish,  superimposed  face  to  face,  and  pressed 
together  by  means  of  rollers. 

Although  the  manufacture  of  macintosh  cloth 
is  a  commercial  operation,  yet,  as  the  chemical 
manipulator  will  frequently  have  to  imitate  its 
preparation  on  a  small  scale,  some  notice  of  the 
details  of  its  manufacture  will  be  desirable,  par¬ 
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ticularly  as  most  persons,  by  following  pre¬ 
sumed  analogies  in  this  matter,  generally  fail. 

Caoutchouc,  although  soluble  in  many  men¬ 
strua,  can  only  be  reduced  to  the  condition  of  a 
profitable  varnish  by  means  of  a  fire  :  of  these 
coal  naphtha  is  one,  and  a  mixture  of  the  latter 
with  turpentine  another. 

Either  of  these,  particularly  if  aided  by  tur¬ 
pentine,  will  easily  dissolve  indiarubber;  and 
the  result,  a  tenacious  jelly,  is  the  varnish  with 
which  macintosh  tissues  are  prepared. 

If  this  varnish  be  laid  on  to  the  extent  of  two 
or  more  layers  upon  two  pieces  of  cloth,  and 
the  two  varnished  faces  brought  into  apposition 
under  pressure  whilst  wet,  as  is  usual  in  otlier 
cases  where  agglutination  by  pastes  is  effected, 
it  is  clear  that  evaporation  of  the  menstruum 
cannot  go  on,  and,  therefore,  the  tissues  can 
neither  dry  nor  adhere.  The  great  art  of  prac¬ 
tice,  therefore,  consists  in  allowing  the  men¬ 
struum  to  evaporate  to  such  an  extent  that  the 
film  of  indiarubber  left  is  merely  a  little  sticky, 
which  condition  having  been  arrived  at,  the 
two  pieces  if  brought  together  will  perfectly 
adhere. 

This  rule  of  practice  the  manipulative  che¬ 
mist  should  never  forget;  and  it  applies  no  less 
to  solutions  of  indiarubber  than  to  those  of 
gutta  percha. 

The  sheet  indiarubber,  hereafter  to  be 
treated  of,  and  now  so  generally  used  in  labo¬ 
ratories  for  the  purposes  of  making  joints  air¬ 
tight,  is,  in  some  cases, hardly  strong  enough  to 
withstand  the  internal  pressure  of  gases  or 
liquids,  in  which  cases  it  should  be  reinforced 
by  winding  round  it  a  strip  of  cloth  cut  from  a 
piece  kept  in  the  laboratory,  and  prepared  ac¬ 
cording  to  the  following  directions. 

Apieceolthinjeaiijhavingbeenlaid  thoroughly 
flat  and  even  upon  a  table,  or  other  flat  surface, 
is  to  be  smeared  evenly  over  with  a  solution  of 
indiarubber,  by  means  of  a  spatula,  and  dried 
by  exposure  to  a  heat  of  about  80“  Fahr.:  when 
dry  another  coat  is  to  be  superimposed,  and 
afterwards  a  third.  This  last  coat  having  be¬ 
come  dry,  the  operation  is  complete,  and  the 
cloth  should  be  turned,  in  order  to  repeat  a 
similar  operation  on  its  reverse  side. 

Thus  will  be  made  a  tissue  most  valuable  for- 
binding  together  pieces  of  apparatus,  and  it 
may  either  be  used  alone,  or,  what  is  in  general 
better,  over  a  binding  of  sheet  caoutchouc. 

The  tissue  if  rolled  up  alone  would  neces¬ 
sarily  stick  together,  and  could  never  be  un¬ 
folded:  it  should  therefore  be  covered  with  a 
flat  piece  of  paper  something  larger  than  its 
own  dimensions,  and  both  should  be  rolled  up 
together.  Thus  prepared,  it  may  be  kept  any 
length  of  time  without  sticking  together  or 
otherwise  spoiling,  and  it  will  be  ready  for  im¬ 
mediate  use  on  any  occasion,  nothing  more 
being  required  than  to  heat  it  before  the  lire, 
and  to  wind  it  tightly  round. 

As  may  be  imagined,  it  is  not  very  elastic, 
although  considerably  more  so  than  the  un¬ 
varnished  texture.  This  want  of  elasticity, 
however,  is  amongst  its  principal  advantages. 


THE  CALIFORNIAN  GOLD  MINES. 
When  the  first  news  of  the  discovery  of  vast 
fields  of  gold  in  California  reached  Europe,  we 
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felt  greatly  inclined  to  look  upon  the  flaming 
accounts  transmitted  to  us  in  the  American 
journals  as  the  offspring  of  Brother  Jonathan’s 
lively  imagination,  and  resting  upon  very  weak 
foundations  indeed. 

Since  then,  however,  official  reports  and 
authentic  information  have  greatly  shaken  our 
original  disbelief,  and  we  begin  to  think  that, 
after  all,  Brother  Jonathan’s  first  statements  and 
surmises,  extravagant  though  they  appeared  at 
the  time,  may  in  the  end  fall  short  of  the  mo¬ 
mentous  results  that  may  be  expected  to  arise 
from  an  extensive  and  well-organized  exploita¬ 
tion  of  the  gold  fields  of  California. 

According  to  the  last  accounts  the  average 
yielding  of  the  territory  in  actual  exploitation 
amounted  to  100,000  dollars  per  day,  which 
makes  per  annum  the  very  large  sum  of  about 
£7,500,000  sterling. 

If  we  take  into  consideration  that  the  number 
of  individuals  employed  in  the  digging  and 
washing  of  the  gold  does  not  as  yet  exceed  from 
6,000  to  7,000,  and  that  their  implements  are  of 
the  most  primitive  kind,  the  amount  of  gold  ob¬ 
tained  by  them  is  positively  startling,  and,  to 
our  apprehension,  alarming. 

A  great  many  arguments  have  been  advanced 
of  late  to  prove  that  the  discovery  of  this  mo¬ 
dern  El  Dorado,  and  the  harvest  of  the  golden 
fruits  of  its  soil  which  it  is  likely  to  bring  forth, 
will  not  materially  affect  the  gross  amount  of 
the  circulating  medium,  and,  accordingly, 
hardly  interfere  with  the  market  'value  of  gold 
and  the  balance  of  the  exchanges.  In  support 
of  this  opinion  it  is  adduced  that  the  actual 
gross  amount  of  circulating  medium  in  the  world 
reaches  the  enormous  sum  of  £2,400,000,000, 
and  that  the  present  annual  increase  of  the  pre¬ 
cious  metals,  though  amounting  to  between  ten 
and  twelve  million  pounds  (according  to  some 
authorities  on  the  subject),  never  exercises  the 
slightest  depressing  influence  upon  the  respec¬ 
tive  value  of  these  metals.  This  may  be  very 
true.  But,  if  the  gold  fields  of  California  con¬ 
tinue  to  prove  so  exceedingly  fertile  as  they 
would  seem  at  present,  the  increase  in  the 
amount  of  gold  alone  from  that  quarter  will 
very  soon  double  and  treble  the  total  amount  of 
the  actual  annual  increase  of  the  precious 
metals.  If,  with  partial  working  and  imperfect 
implements,  a  small  portion  of  the  gold  fields 
yield  a  harvest  of  from  seven  to  eight  million 
pounds  per  annum,  it  will  not  be  too  much  to 
calculate  upon  a  future  return  of  even  twenty 
to  twenty-five  millions  per  annum  (continuing 
for  a  less  or  greater  number  of  jears),  when  a 
well-organized  system  of  exploitation  shall  have 
been  introduced  ;  and  this  enormous  quantity, 
thrown  into  the  market  within  a  comparatively 
short  space  of  time,  must  inevitably  tend  to 
depreciate  the  value  of  the  metal  most  seriously. 
Nay,  it  is  not  altogether  impossible  but  that  in 
the  course  of  time  the  relative  proportions  of 
gold  and  silver  may  undergo  a  total  change — 
that  silver  may,  in  fact,  replace  gold  as  the 
great  medium  of  commercial  exchange. 

What  would  be  the  influence  of  a  considerable 
reduction  in  the  price  and  value  of  gold  upon 
arts  and  manufactures  ?  This  question  may, 
perhaps,  ere  long,  present  itself  as  something 
wore  than  a  mere  speculation. 
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Fresh  Cases  reported  on 

Jan.  24,  1849  :  — 

In  London  and  vicinity. 

viz.  :  — 

Whitechapel . 

1 

Westminster . 

1 

1 

St.  Pancras  workhouse  . 

1 

1 

Kensington  . 

3 

1 

Battersea  (Althorpe- 

house)  . 

1 

1 

5 

In  the  country,  viz. : — 

East  Reedham,  Norfolk. 

4 

Carlisle  . 

1 

Wakefield . 

3 

2 

In  Scotland,  viz. : — 

Edinburgh . 

5 

1 

2 

Glasgow . 

94 

35 

73 

Selkirk  . 

4 

1 

Old  Monkland . 

37 

23 

12 

Greenock . 

2 

3 

1 

Melrose . 

3 

1 

Jedburgh . 

1 

Dunoon . 

1 

1 

Newmilns  and  Loudon .. 

4 

1 

Tulliallan,  Kincardine. . 

2 

1 

Doune  . 

1 

Mauchline . 

4 

2 

Total  new  cases . 

175 

75 

93 

In  London  and  vicinity. . . 

808 

446 

116 

246 

In  the  country . 

585 

272 

70 

243 

In  Scotland  . 

7461 

3243 

1932 

2286 

Total  . 

8854 

3961 

2118 

2775 

THE  BILLS  OF  MORTALITY. 

The  return  of  the  births  and  deaths  registered 
in  London  during  the  week  ending  Saturday, 
Jan.  20,  states  the  number  of  births  as  1,528,  and 
the  number  of  deaths  as  1,345.  From  this  latter 
statement  it  appears  that  a  rate  of  mortality  pre¬ 
vails  considerably  above  the  average  of  the  five 
previous  winters,  the  excess  being  176.  As 
compared,  however,  with  the  return  of  the  pre¬ 
ceding  week  there  is  a  decrease  of  103  — a  fact 
which  the  Registrar- General  notices  in  connec¬ 
tion  with  the  mean  temperature  of  the  air, 
which  rose  during  the  period  from  39°  to  47°. 
Of  the  deaths  registered  in  the  return  393  were 
from  zymotic  diseases,  being  172  above  the  ave¬ 
rage.  From  dropsy,  cancer,  and  other  diseases 
of  uncertain  or  variable  seat,  the  deaths  were  61, 
the  average  being  54  ;  tubercular  diseases,  155, 
average  203  ;  diseases  of  the  brain,  spinal  mar¬ 
row,  nerves,  and  senses,  136,  average  141  ;  dis¬ 
eases  of  the  heart  and  bloodvessels,  55,  average 
40  ;  diseases  of  the  lungs  and  other  organs  of 
respiration,  300,  average  243 ;  diseases  of  the 
stomach,  liver,  and  other  organs  of  digestion,  68, 
average  67;  diseases  of  the  kidneys,  15,  average 
13  ;  childbirth,  &c.,  14,  average  9  ;  rheumatism, 
&c.,  7,  average  7  ;  malformations,  1,  average  3  ; 
premature  birth,  24,  average  23  ;  atrophy,  23, 
average  16;  age,  59,  average  73;  sudden,  13, 
average  14  ;  violence,  piivation,  and  intempe¬ 
rance,  20,  average  37.  In  the  details  of  these 
items  it  is  stated  that  of  men  and  women  at 
the  age  of  60  and  upwards,  307  sunk  under  dis¬ 
ease  or  the  weight  of  years,  or  about  100  more 
than  died  weekly  before  the  cold  weather  set  in 
at  the  beginning  of  this  month.  The  deaths 
caused  by  bronchitis  and  pnuemonia  were  248, 
and  exceed  the  winter  average  by  67.  Small¬ 
pox  ■was  fatal  to  30  persons,  or  9  more  than  the 


average  ;  scarlatina  to  87,  the  average  being  32  ; 
typhus  to  68,  the  average  being  42  ;  whooping- 
cough  to  58,  the  average  being  42.  The  mor¬ 
tality  from  measles,  which  was  fatal  in  only  8 
cases,  is  less  than  one  third  of  the  average.  The 
deaths  from  diarrhoea  and  dysentery  were  28, 
which  is  more  than  usual  at  this  season  of  the 
year  ;  from  cholera  62,  of  which  27  occurred  in 
Mr.  Drouet’s  establishment — 6  among  children 
who  had  been  removed  from  it,  and  29  amongst 
other  inhabitants  of  the  metropolitan  districts. 
A  ii'an  died  in  the  sub-district  of  Rotherhithe  of 
“  fever  from  cold  and  poor  living,”  according  to 
medical  certificate.  No  inquest  appears  to  have 
been  held  on  the  body. 

The  following  is  a  statement  of  the  fatal  cases 
of  cholera  registered  during  the  week  :  — 

Kensington  ;  Towm. — In  the  workhouse,  M. 
5,  “  exhaustion  consequent  upon  the  mortal 
effects  of  fever  after  an  attack  of  cholera” — in¬ 
quest.  In  Jenning’s-buildings,  daughter  of  a 
farrier,  2,  “  cholera  (12  hours)  ;”  in  same  build¬ 
ings,  daughter  of  a  farrier,  5,  “  cholera  (26 
hours)  ;”  in  same  buildings,  wife  of  a  labourer, 
33,  “malignant  cholera  (9  hours).”  Mr.  F. 
Gorham,  the  registrar,  states  that  “The  boy 
mentioned  above  was  one  of  23  children  who  had 
been  removed  from  Drouet’s  school  at  Tooting. 
Of  this  number  16  have  been  attacked  by  the 
disease,  but,  owing  to  careful  treatment,  only  two 
cases  have  proved  fatal.  Jenning’s-buildings, 
where  the  other  cases  occurred,  is  the  resort  of 
the  poorest  class  of  persons  (principally  Irish)  in 
the  district.  In  many  cases  there  are  as  many 
as  seven  or  ten  persons  living  constantly  in  a 
single  room,  and,  when  their  filthy  habits  and 
want  of  proper  food  are  considered,  it  is  matter 
of  surprise  that  cholera  has  not  sooner  made  its 
appearance  among  them.” 

Chelsea  ;  North-West. — In  the  workhouse, 
M.  22,  “cholera  (20  hours),  fever  and  relapse 
(2  months);”  M.  77,  “bilious  cholera  (3  days).” 

St.  Pancras  ;  Camden- town.— In  St.  Pan- 
eras  workhouse,  M.  11,  “Asiatic  cholera  (3 
days);”  in  same  workhouse,  M.  7,  “Asiatic 
cholera  (32  hours)  in  same  workhouse,  F.  64, 
“cholera;”  in  same  workhouse,  F.  9,  “Asiatic 
cholera  (26  hours)  M.  5,  “  malignant  cholera, 
the  cause  thereof  not  traceable” — inquest;  F.  7 
months,  “  malignant  cholera,  the  cause  thereof 
not  traceable” — inquest ;  M.  3,  “  cholera  (36 
hours).”  Mr.  B.  Holl,  the  registrar,  states  that 
“The  three  children  who  died  in  the  workhouse 
had  been  brought  from  Tooting  while  under  the 
influence  of  the  disease.  The  woman,  aged  64, 
died  in  the  infirmary  of  the  workhouse,  a  build¬ 
ing  quite  unconnected  with  that  part  of  the 
house  which  the  children  occupied,  and  not  al¬ 
lowed  to  have  any  communication  with  it.  The 
deaths  of  the  other  three  children  occurred  in  a 
narrow  court  which  runs  out  of  the  Pancras- 
road  through  the  Wheatsheaf  public-house  into 
Spann’s-buildings.  They  had  been  in  good 
health  and  condition  previously  to  the  attack ; 
and  Dr.  Quain,  who  made  a  fost -mortem  exami¬ 
nation,  states  that  there  was  no  symptom  of  their 
having  suffered  otherwise  than  from  the  disease 
of  which  they  died.” 

Hackney  ;  Hackney.— F.  50,  “  Asiatic  cho¬ 
lera  (30  hours)  ;”  F.  11,  “Asiatic  cholera  (18 
hours)  ;  low  consecutive  fever  (3  hours).”  Mr. 
Steib,  the  registrar,  states  “  That  the  former 
■was  a  decided  case  of  Asiatic  cholera  in  a  servant 
who  belonged  to  the  Islington  poorhouse,  and 
had  been  brought  to  Hackney  to  nurse  the  sick 
children.  The  second  was  another  decided  case 
in  a  girl  belonging  to  the  Islington  poorhouse, 
who  had  been  brought  to  Hackney  from  Drouet’s 
asylum  at  Tooting.” 

Holborn  ;  St.  Andrew,  Holborn. — M.  56, 
“  Asiatic  cholera  (16  hours)  ;”  M.  57,  “malig¬ 
nant  cholera  (18  hours)” — inquest;  M.  29, 
“  malignant  cholera  (2  days)” — inquest. 

Whitechapel  ;  Church. — In  London  Hospi¬ 
tal,  M.  52,  from  Denmark,  “Asiatic  cholera  (18 
hours).”  Goodman’s-fields.— At  Front-change, 
Rosemary-lane,  F,  14,  “  Asiatic  cholera  (28 
hours),”  At  88,  Leman-street,  wife  of  a  la- 
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bourer,  48,  “  cholera  (24  hours).”  Aldgate,  F. 
48,  “Asiatic  cholera.” 

St.  Olavb  ;  St.  Olave  and  St.  Thomas. — In 
hospital,  on  the  16th  of  January,  from  Green¬ 
wich,  Greenwich  Railway  guard,  38,  “  morbus 
cerebi ;  laryngitis  ;  pneumonia;  morbus  Brighlii ; 
cholera.” 

Newington;  Walworth. — At  6,  North-street, 
Walworth,  son  of  a  shoemaker,  4  months,  “  cho¬ 
lera  (1  day),  convulsions;”  in  Newington  work- 
house,  M.  10,  “cholera  (30  hours);”  parents 
unknown.  Mr.  Turner  states  that  “This  boy 
had  been  removed  from  the  establishment  at 
Tooting,  and  his  death  is  the  second  that  has 
occurred  since  the  return  of  the  children  to 
Walworth.  Some  others  have  been  attacked, 
but  are  now  doing  well.” 

Lambeth  ;  Waterloo,  second  part. — F.  2, 
“cholera  (12  honrs).”  Church,  first  part. — F. 
2  months,  “  cholera  (2  days).”  Stated  to 
have  been  ill  two  days,  but  was  seen  by  the 
medical  man  only  nine  hours  before  death. 

Wandsworth  and  Clapham  ;  Wandsworth. — 
M.  9,  “  cholera  (13  hours)  ;”  M.  8,  “  malignant 
cholera  (48  hours);”  M.  39,  “cholera  (15 
hours);”  F.  8,  “cholera  (23  hours);”  F.  76, 
“  cholera  (14  hours).”  Battersea. — At  Church- 
street,  cordwainer,  50,  “cholera  (9  hours)  ;”  in 
union  workhouse,  nurse,  63,  “malignant  cholera 
(24  hours).” 

Wandsworth  and  Clapham  ;  Streatham  and 
Tooting  Graveney. — The  following  list  contains 
all  the  deaths  registered  in  the  week,  amounting 
to  36,  which  occurred  in  Mr.  Drouet’s  Poor 
Establishment,  Surrey-hall,  inclusive  of  9  certi¬ 
fied  as  caused  by  typhus,  mesenteric  disease, 
and  congestion  of  the  brain.  The  total  deaths 
registered  in  this  and  the  two  previous  weeks 
which  have  occurred  in  the  institution,  or 
amongst  children  who  have  been  removed  from 
it  since  the  appearance  of  the  epidemic,  amount 
to  182,  of  which  155  were  returned  as  caused  by 
cholera,  though  it  is  probable  that  most  of  the 
others  were  also  connected  with  the  epidemic  :  — 
M.  8,  “  cholera  (20  hours)  ;”  F.  6,  “  cholera, 
consecutive  fever  (5  days) ;”  M.  10,  “  cholera 
(3  days),  typhoid  fever  (8  days)  ;”  M.  13,  “  cho¬ 
lera,  consecutive  fever  (7  days)  ;”  M.  8,  “  diar¬ 
rhoea  (4  days),  cholera  (2  days)  ;”  F.  9,  “cho¬ 
lera  (24  hours),  typhoid  fever  (3  days)  ;”  M.  4 
“cholera  (12  hours);”  M.  12,  “cholera  (18 
hours);”  F.  3,  “cholera  (3  days),  debility  (4 
days)  ;”  F.  7,  “  cholera  (2  days),  typhoid  fever 
(3  days)  ;”  F.  7,  “  cholera  (3  days),  debility, 
scrofulous  constitution ;”  F.  2,  “  cholera  (72 
hours);”  M.  10,  “cholera  (24  hours);”  F.  8, 
“cholera,  exhaustion  (5  days);”  F.  11,  “cho¬ 
lera  (36  hours),  typhoid  fever  (4  days)  M.  12, 
“  typhoid  fever,  debility  (3  weeks)  ;”  M.  6,  “  me¬ 
senteric  disease  (some  weeks),  debility  (some 
weeks)  ;”  M.  8,  “  congestion  of  the  brain  (3 
days);”  M.  13,  “typhoid  fever  (3  weeks);” 
M.  6,  “cholera  (6  days);”  M.  8,  “  cholera  (3 
days);”  M.  14,  “fever  (7  days),  debility ;”  M. 
13,  “  cholera  (3  days),  typhoid  fever  (4  days)  ;” 
M.  6,  “  mesenteritis,  debility  (some  weeks) ;” 
M.  8,  “cholera  (3  days),  consecutive  fever  (9 
days)  ;”  M.  5,  “  cholera  (5  days)  ;”  F.  6,  “  cho¬ 
lera,  relapse  (7  days)  ;”  M.  10,  “  cholera  (2  days), 
consecutive  fever  (5  days)  ;”  M.  13,  “cholera  (2 
days),  consecutive  fever  (8  daj's)  ;”  F.,  nurse  in 
Mr.  Drouet’s  establishment,  54,  “  typhus  mitior 
(14  days)  ;”  M.  7,  “  typhoid  fever  (10  days)  ;” 
F.  5,  “cholera  (3  days);”  F.  8,  “cholera, 
typhoid  fever  ;”  F.  4,  “  mesenteritis  (13  days), 
debility;”  M.  10,  “  cholera  (4  days),  typhoid 
fever  (9  days)  ;”  M.  12,  “cholera  (3  days),  inci¬ 
pient  phthisis  (14  days).” 


SANITARY  MEASURES  IN  THE  CITY  OF 
LONDON. 


The  first  meeting  of  the  Commissioners  of 
Sewers  of  the  city  of  London  under  the  new  act 
of  Parliament  took  place,  at  Guildhall,  on  the 
23d  inst. 

The  meeting  was  very  numerously  attended, 
much  interest  having  been  excited  by  the  ap¬ 
pointment  of  the  various  officers  of  the  court, 


the  general  business  connected  with  the  sanitary 
regulations,  and  the  reports  of  Mr.  Simon,  the 
City  medical  officer,  and  others,  relating  to  the 
necessary  arrangements  to  be  made  to  meet  fu¬ 
ture  emergencies. 

In  the  course  of  the  sitting  Mr.  Simon,  the 
new  City  medical  officer,  read  a  long  and  in¬ 
teresting  report  respecting  the  present  rate  of 
mortality  in  the  City  (which  he  estimates  at 
about  28  per  1,000  per  annum  of  the  population)  ; 
the  defective  sanitary  arrangements  of  certain 
districts  (particularly  the  courts  which  lie  be¬ 
tween  Snow- hill  and  West-street,  Smithfield  ; 
those  which  open  into  Long-lane,  and,  worst  of 
all,  those  which  lie  about  Moor-lane,  Milton- 
street,  Whitecross-street,  and  Golden-lane,  in 
the  ward  of  Cripplegate)  ;  and  the  sanitary 
clauses  of  the  new  act,  by  the  enforcement  of 
which  he  considers  that  the  commissioners  had 
within  their  control  as  good  an  antidote  for  the 
spread  of  fever  as  vaccination  is  for  the  infection 
of  smallpox.  With  respect  to  the  80th  clause, 
which  legalized  his  appointment  and  assigned 
his  duties,  Mr.  Simon  solicited  the  attention  of 
the  commissioners  to  the  very  serious  difficulty 
which  must  attend  all  sanitary  progress  in  the 
City,  unless  in  the  very  first  instance  a  perfect 
spirit  of  co-operation  was  established  among  the 
various  authorities  who  are  interested  in  that 
progress.  Reference  to  the  clause  in  question 
(he  said)  will  show  that  it  must  often  be  the 
duty  of  the  officer  of  health  to  suggest  measures 
for  the  improvement  of  the  general  condition  of 
the  poorer  classes,  or  for  the  relief  of  some 
temporary  pressure  of  disease,  or  for  the 
arrest  of  infection ;  and,  although  the  in¬ 
dulgence  of  this  court  might,  perhaps,  be  so 
far  extended  as  to  allow  him  to  broach  such 
topics  in  that  place,  yet  it  was  obvious  that  his 
doing  so  w'ould  often  lead  to  inconvenience,  and 
seldom  to  advantage.  Cases  might  often  occur 
(and,  indeed,  are  now  occurring)  in  which  clause 
80  contemplated  and  required  the  interference  of 
the  officer  of  health  ;  but  in  respect  of  which 
the  clause  omits  to  indicate  with  what  authority 
or  by  whose  intervention  he  can  act.  In  all 
those  large  and  important  works  which  do  so 
much  towards  annihilating  the  physical  causes 
of  disease,  in  all  which  relates  to  the  drainage 
and  purification  of  the  City,  that  hon.  court  was 
quite  absolute  ;  but,  for  what  relates  to  the  per¬ 
sonal  circumstances  of  tlie  sufferers,  or  the 
measures  that  may  be  requisite  for  their  relief, 
the  court  has  declined  to  provide  in  its  act  of 
Parliament.  Most  of  the  cases  to  which  he  al¬ 
luded  to  were  within  the  jurisdiction  of  the 
guardians  of  the  poor,  and  he  would  respectfully 
beg  the  hon.  commissioners  to  instruct  him  how, 
in  such  cases,  they  would  wish  him  to  proceed. 
In  the  event  of  a  board  of  health  being  formed 
as  a  body,  with  which  he  might  habitually  act, 
it  w’ould  no  doubt  be  within  the  power  and  dis¬ 
cretion  of  the  commissioners,  and  would  be  of 
infinite  advantage  to  the  despatch  of  business,  if 
arrangements  could  be  made  to  avoid  those  con¬ 
flicts  of  jurisdiction  which  might  at  some  most 
critical  moment  render  his  best  endeavours  inef¬ 
fectual.  Meanwhile,  if  that  hon.  court  should 
be  pleased  to  sanction  it,  he  would  propose  that 
a  formal  notification  of  his  appointment  should 
be  conveyed  to  the  several  boards  of  guardians, 
and  that  he  should  be  permitted  to  add  to  this 
notification  that,  in  the  event  of  occasion  re¬ 
quiring  it,  he  should  (according  to  the  spirit  of 
the  clause  referred  to)  consider  himself  bound, 
and  at  the  same  time  authorized  by  that  hon. 
court,  to  co-operate,  to  his  best  ability,  in  such 
sanitary  movements  as  the  guardians  might 
originate. 

Upon  the  motion  “  that  the  statement  be 
printed  and  circulated,”  it  was  objected  by  some 
members  that  alarm  might  be  excited  by  the 
dissemination  of  the  truths  contained  in  it  ;  but 
it  was  almost  unanimously  agreed  to  that  the 
sooner  so  important  a  document  met  the  public 
eye  the  better  ;  and  the  motion  was  carried  by 
acclamation. 

Papers  from  the  several  City  unions  were  re¬ 
ferred  to  the  Board  of  Health, 


A  communication  from  Mr.  D.  W.  Harvey, 
calling  attention  to  certain  returns,  which  he  had 
transmitted,  respecting  numerous  nuisances  re¬ 
ported  by  the  police  as  existing  within  the  city 
of  London,  was  also  referred  to  the  Board  of 
Health.  The  following  is  the  most  important 
part  of  the  communication  : — 

“  The  principle  I  propose  to  establish  is  that 
of  sleepless  superintendence  over  the  various  de¬ 
partments  of  w'ater,  gas,  fire,  and  air,  in  what¬ 
ever  can  preserve  health  or  promote  comfort,  to 
be  effected  by  the  daily  inspection  of  each  and 
all  of  the  highways  and  byways  of  the  City— its 
streets,  lanes,  alleys,  and  courts,  to  the  end  that 
no  nuisance  or  danger  shall  be  allowed  to  con¬ 
tinue  ;  that  the  advantages  of  water  and  light  be 
uniformly  and  amply  supplied  ;  and,  that  the  in¬ 
habitants  of  the  City  of  every  condition  may  en¬ 
joy  the  full  benefit  of  this  system  of  generous 
protection,  notices  should  be  periodically  left 
with  every  dweller,  inviting  attention  to  our  ar¬ 
rangements  and  co-operation  in  their  observance, 
so  that  in  effect  no  just  cause  of  complaint  should 
escape  detection  or  elude  redress.  To  carry  out 
in  the  most  effectual  manner  a  system  so  fraught 
with  public  utility  and  individidual  comfort,  I 
propose  to  assign  to  the  fittest  members  of  the 
establishment  their  allotted  duties,  and  to  make 
a  weekly  report  to  the  commissioners  of  sewers 
of  every  occurrence  which  can  be  suggested  by 
vigilant  attention  to  the  objects  I  have  enu¬ 
merated.” 

The  returns  transmitted  by  Mr.  Harvey  were 
made  in  districts  corresponding  with  the  police 
divisions,  and  embraced  nearly  200  cases,  many 
of  them  of  long  standing  and  of  aggravated  cha¬ 
racter,  and  all  deserving  of  attention. 

Gore,  the  dust-contractor,  was  fined  £5  for  not 
removing  the  filth  in  Smithfield. 


I S  C  E  L  L  A  ru  A. 
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CHEMICAL  PATENTS  RECENTLY 
ENROLLED. 


William  Edwards  Staite,  of  Lombard-street, 
City,  gentleman,  for  improvements  in  the  con¬ 
struction  of  galvanic  batteries,  in  the  formation 
of  magnets,  and  in  the  application  of  electricity 
and  magnetism  for  the  purpose  of  lighting  and 
signalizing  ;  as  also  a  mode  or  modes  of  employ¬ 
ing  the  said  galvanic  batteries,  or  some  of  them, 
for  the  purpose  of  obtaining  chemical  pro¬ 
ducts.  Patent  dated  July  12,  1848.  Enrolled 
January  12,  1849.  (Partly  a  communication.) 

The  great  leading  feature  of  this  invention 
being  the  batteries,  they  obviously  form  the 
first  part  of  the  specification ;  the  system  pur¬ 
sued  throughout  being  what  the  inventor  terms 
the  “  perfluent”  system  in  contradistinction  to 
the  percolating  batteries — the  unequal  reduction 
of  the  plates  by  these  (as  well  as  every  other 
kind  of  battery),  besides  the  constant  attention 
required,  rendering  them  all  more  or  less 
troublesome  and  expensive  in  their  action.  Now, 
by  the  proposed  system  the  consumption  of  the 
metal  is  equalized,  and  the  exciting  fluids  may 
be  regulated  so  as  to  effect  the  necessary  change 
to  ensure  the  continued  action  of  the  battery 
without  other  attention  than  may  be  periodi¬ 
cally  determined,  and  which  may  be  extended  to 
a  considerable  time.  These  batteries  are,  in 
their  general  arrangements,  very  similar  to  the 
ordinary  acid  battery  ;  each  separate  cell  is 
furnished  with  tw'O  openings  at  bottom,  at  oppo¬ 
site  ends  of  the  cell,  which  communicate  with 
short  longitudinal  channels  under  the  battery, 
which  connect  one  cell  with  that  next  it  on  one 
side,  while  the  opening  or  channel  at  the  other 
end  of  the  cell  communicates  with  the  adjoining 
cell  on  the  other  side ;  and  in  this  order  the 
whole  series  are  in  communication.  The  under 
channels,  leading  to  the  end  cells  of  the  battery, 
have  a  hose  attached  thereto,  which  are  carried 
up  to  the  level  at  which  the  liquid  is  to  stand  in 
the  battery,  and  terminate  in  two  funnel  heads — 
the  one  having  a  spout  to  run  off  the  excess  of 
the  liquid  into  a  suitable  receiver,  while  the 
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other  is  being  continually  replenished  from  the 
supply  cistern  ;  the  height  of  this  funnel  being 
sufficient  to  cause  the  liquid  to  flow  through  the 
battery,  passing  first  to  the  cell  next  that  end 
in  which  it  circulates,  then  to  the  next  in  succes¬ 
sion  by  channels  before  mentioned,  and  so  on 
through  the  whole  series.  Modifications  of  this 
battery  are  represented,  in  which  only  one  open¬ 
ing  is  made  in  the  bottom  of  each  cell,  and  all 
communicating  with  one  channel.  A  hose  pipe 
is  attached  to  this,  the  funnel  head  of  which  is 
raised  and  lowered  at  intervals  of  about  twenty 
minutes,  for  the  purpose  of  running  off  or  re¬ 
plenishing  the  liquid,  which  is  thus  equalized 
throughout  the  whole  number  of  cells.  Instead 
of  the  cells  being  connected  at  alternate  ends,  as 
first  described,  syphons  may  be  employed  for 
passing  the  fluid  from  one  to  the  other.  In 
another  arrangement  the  perfiuent  system  is 
shown  in  connection  with  a  double  or  porous 
cell  battery  (the  inner  cell  being  a  porous  jar), 
supported  in  the  centre  of  the  outer  cell  on  a 
pipe  passing  through  the  bottom  of  the  battery 
and  furnished  with  washers  of  indiarubber,  to 
prevent  the  liquid  escaping  from  one  cell  to  the 
other  ;  or  at  the  bottom  this  pipe  forms  a  com¬ 
munication  with  an  under  supply  channel,  in 
which  the  proper  feed  is  maintained  in  a  hose 
and  funnel  head,  at  the  proper  level  ;  and,  sup¬ 
posing  the  exciting  liquid  to  be  a  solution  of  sul¬ 
phate  of  lead,  it  becomes  specifically  lighter 
while  it  remains  in  the  jar,  and  becomes  a  clear 
solution  of  dilute  sulphuric  acid.  This  is  al¬ 
lowed  to  flow  over  the  edge  of  the  porous  jar 
into  the  outer  cell,  or  zinc  compartment  of  the 
battery ;  here  it  escapes  by  an  aperture  in  the 
bottom  to  a  channel  common  to  all  these 
cells,  and  from  thence  carried  away  by  it  at  a 
height  suitable  for  maintaining  the  proper  level 
in  the  cells. 

The  second  part  of  this  invention  alludes  to  an 
apparatus  for  regulating  the  supply  of  ttie  ex¬ 
citing  fluids  to  galvanic  batteries.  The  liquid  is 
contained  in  a  cask  or  other  suitable  cistern, 
enclosed  at  top  to  prevent  the  pressure  of  the 
atmosphere  acting  on  the  surface  of  the  liquid, 
which  is  drawn  off  at  an  opening  at  the  bottom, 
and  received  into  a  small  open  cistern,  the  level 
of  the  liquid  in  which,  when  above  the  opening 
in  the  cask,  prevents  any  further  escape ;  from 
this  small  cistern  the  liquid  is  drawn  by  means 
of  a  syphon  ;  the  end  pendant  thereon  is  a  flexi¬ 
ble  hose :  while  the  other,  or  long  end,  is  a  metal 
tube,  w'hich  delivers  the  liquid  into  a  glass  tube 
or  vessel,  from  which  it  escapes  by  a  small  aper¬ 
ture  at  the  bottom,  which  is  regulated  to  pass 
about  the  necessary  quantity ;  when  the  liquid 
rises  to  a  higher  level  in  the  glass  tube,  and 
consequently  covering  the  long  end  of  the  syphon, 
which  passes  to  the  bottom,  the  flow  will  be  di¬ 
minished,  at  the  same  time  the  higher  level 
attained  will  indicate  a  greater  outflow  at  the 
bottom  ;  the  outer  side  of  the  glass  being  gra¬ 
duated  accordingly.  The  syphon  is  suspended 
by  a  cord,  by  which  the  relative  proportion  of 
the  legs  may  be  varied  by  elevating  or  depressing 
the  level  thereof,  the  long  end  always  remaining 
the  same,  while  the  flexible  material  of  the  other 
adapts  itself  to  the  required  height  at  which  the 
apparatus  may  be  suspended. 

Thirdly.  This  invention  relates  to  combination 
of  lead  as  the  positive  element  with  nitric  or 
acetic  acids,  instead  of  zinc,  and  having  any 
suitable  negative  element,  the  plates  for  which 
purpose  may  advantageously  consist  of  surfaces 
of  platinum. 

Fourthly.  To  the  employment  of  an  amalgam 
of  zinc,  enclosed  in  a  bag,  as  a  substitute  for  the 
amalgamated  zinc  plates  or  rods  used  in  galvanic 
batteries.  For  this  purpose  he  employs  a  bag  of 
linen,  haircloth,  or  any  finely-reticulated  fabric 
not  metallic,  in  which  the  amalgam  (in  a  liquid 
state)  is  placed,  in  which  state  it  is  used  in  lieu 
of  the  plates  before  mentioned. 

Fifthly.  To  improvements  in  the  formation  of 
magnets,  which  consist,  first,  in  the  hardening 
such  articles  by  heating  them  in  a  hath  of  hot 
metal,  instead  of  subjecting  the  magnet  to  the 
heat  of  a  furnace,  and  afterwards  plunging  them 


in  water — lead  being  employed  as  the  heating 
medium. 

The  metal  he  uses  in  the  formation  of  magnets 
for  electrical  purposes  he  prepares  as  follows  :  — 
He  takes  the  best  Swedish  iron,  and,  instead  of 
converting  the  whole  of  it  into  steel,  as  usual,  he 
only  partially  converts  it  to  the  thickness  of  the 
scale  on  the  outside ;  this  scale  is  removed,  and 
afterwards  fused  and  the  ingot  obtained,  and  then 
rolled  out  into  thick  sheets,  from  which  the  mag¬ 
nets  are  cut. 

The  sixth  part  relates  to  an  improved  galvano¬ 
meter  ;  in  the  galvanometers  hitherto  employed 
they  have  been  useless  when  the  electrical  appa¬ 
ratus  has  been  in  action,  as  they  cannot  be  used 
during  that  time,  while  the  present  improved 
galvanometer  is  included  in  the  circuit,  and  shows 
at  all  times  the  intensity  of  electricity  passing. 
It  consists  of  a  thick  wire  coiled  round  a  hollow 
wood  centre,  in  which  a  glass  tube  is  fixed,  in 
the  centre  of  which  is  placed  a  rod  of  soft  iron, 
so  as  to  slide  freely  up  and  down  in  the  centre. 
This  is  surmounted  by  a  small  stem  of  brass  ;  the 
passage  of  the  current  through  the  coil  tends  to 
draw  the  soft  iron  rod  upwards,  the  height  to 
which  it  is  elevated  depending  on  the  intensity 
of  the  current ;  the  glass  tube  is  graduated  to 
show  in  units  the  number  of  grains  of  pure  zinc 
consumed,  which  may  be  effected  by  actual  ex¬ 
periment,  or  it  may  be  graduated  according  to 
one  of  Petrie’s  galvanometers. 

The  seventh  part  relates  to  an  amalgam  con¬ 
sisting  of  zinc  and  mercury,  in  the  proportion  of 
five  parts  of  the  former  to  one  of  the  latter, 
when  employed  as  plates  or  rods  in  galvanic 
batteries. 

The  eighth  part  of  this  invention  has  refer¬ 
ence  to  improvements  in  effecting  the  motion  of 
the  electrodes  in  electric  lamps  employed  for  the 
purpose  of  producing  a  continuous  light  for 
illuminating  purposes,  or  for  the  production  of  a 
regular  intermittent  light  applicable  to  light¬ 
houses.  The  improvements  in  this  particular 
consist  of  an  apparatus  for  elevating  the  elec¬ 
trode  as  it  is  consumed  or  transferred  to  the 
opposing  electrode  by  the  passage  of  the  electri¬ 
city,  and  is  an  improvement  on  a  former 
patent,  dated  July  3,  1847,  and  described  in  No. 
86  of  “The  Patent  Journal.”  In  this  case  the 
supporting  stem  of  the  lower  electrode  termi¬ 
nates  at  the  lower  end  in  a  rack,  which  gears 
into  a  pinion,  on  the  axis  of  which  is  placed  an 
escapement-wheel,  worked  by  means  of  a  double 
pall,  one  of  which  drives  the  wheel  in  one  direc¬ 
tion,  while  the  other  propels  it  in  the  opposite 
direction. 

This  double  pall  is  pivoted  in  the  centre  (the 
opposite  ends  being  the  parts  that  fall  into  the 
teeth)  to  a  lever,  one  end  of  which  has  a  slow 
oscillatory  motion  communicated  to  it  from  a 
crank,  actuated  by  a  train  of  wheelwork,  the 
motion  of  which  is  maintained  by  springs,  or 
some  suitable  maintaining  power  ;  and  the  direc¬ 
tion  of  motion  given  to  the  wheel  will  depend 
upon  the  pall  in  gear  ;  this  is  determined  by 
what  he  terms  a  regulator- coil ;  this  regulator- 
coil  is  placed  in  the  circuit  producing  the  light. 
A  rod  of  soft  iron  is  placed  in  a  vertical  position 
in  the  coil,  the  upper  part  of  which  terminates  in 
a  wooden  top  attached  to  a  long  lever,  which  is 
elevated  or  depressed  by  the  vertical  rod,  accord¬ 
ing  to  the  intensity  of  the  current  of  electricity  ; 
the  long  lever  has,  near  its  fulcrum,  a  small 
stirrup,  embracing  one  of  the  palls,  so  that  when 
it  is  elevated  it  withdraws  that  pall  from  the 
wheel,  and  throws  the  other  into  gear  ;  this  will 
take  effect  when  the  lower  electrode  has  been 
elevated  too  far,  or  brought  into  too  close  con¬ 
tact  with  the  opposing  electrode,  and  will,  conse¬ 
quently,  reverse  the  direction  of  motion  of  the 
wheels,  and  lower  the  electrode ;  and,  again, 
when  it  sinks  too  low,  the  palls  will  be  reversed, 
and  thereby  rising  the  electrode  to  a  position 
more  compatible  with  the  production  of  light. 
When  the  electrodes  are  in  a  position  the  best 
suited  for  the  production  of  light,  a  small  catch 
on  the  regulator-rod  lever  comes  in  contact  with 
the  crank-movement,  and  prevents  the  further 
action  thereof ;  but  so  soon  as  this  lever  is  ele¬ 


vated  or  depressed  by  the  regulator-coil,  so  will 
an  upward  or  downward  motion  be  imparted  to 
the  electrode.  Suitable  counterbalances  are 
attached  to  the  several  parts,  to  ensure  their 
proper  action.  By  this  means  a  continuous  and 
uniform  light  is  obtained  applicable  for  general 
purposes  of  illumination.  The  upper  electrode 
is  secured  in  a  tripod,  one  of  the  legs  of  which 
forms  the  conducting  link,  and  is  immediately 
connected  with  the  regulator- coil  before  men¬ 
tioned,  and  forming  the  eduction  for  the  electric 
current,  the  induction  being  effected  through  the 
rack  to  the  lower  electrode. 

In  the  production  of  an  intermittent  light  the 
supporting  stem  of  the  electrode  is  furnished 
with  a  rack,  gearing  into  a  pinion,  in  connection 
with  a  train  of  wheelwork  and  a  suitable  flyer, 
to  regulate  the  motion ;  this  pinion  is  so  fitted 
as  to  have  about  one  tenth  of  an  inch  of  back¬ 
lash,  and  is  free  to  receive  an  impulse  from  the 
rack.  The  lower  end  of  the  stem  terminates  in 
a  rod  of  soft  iron,  surrounded  bj’-  a  helix-coil 
contained  in  the  electric  circuit.  This  is  in¬ 
fluenced  by  the  current  so  as  to  draw  down  the 
electrode,  the  wheelwork  before  mentioned 
giving  way  thereto,  and  allowing  it  to  be  slowly 
withdrawn,  so  that  when  the  electrodes  are  at 
too  great  a  distance  apart  the  light  becomes  ex¬ 
tinguished,  and  the  influence  of  the  coil  ceases. 
A  weight  hung  over  a  pulley  is  suspended  by  a 
cord  from  the  rack  or  support  bar  of  the  elec¬ 
trode,  which — so  soon  as  the  influence  of  the 
coil  ceases — begins  to  elevate  the  lower  electrode, 
until  it  comes  in  contact  with  the  upper  elec¬ 
trode,  and  thereby  establishing  the  electric  cir¬ 
cuit  ;  and  the  influence  of  the  coil  being  again 
brought  into  action,  the  rack  bar  is  slowly 
drawn  downwards,  as  before  explained,  till  the 
light  becomes  extinct — the  flyer  in  gear  with  the 
rack  limiting  the  speed  of  either  movement, 
producing  thereby  a  regularly  intermittent  light, 
the  duration  of  the  light  and  the  succeeding 
intervals  of  darkness  depending  upon  the  appa¬ 
ratus  employed.  A  chain  is  attached  to  the 
raising  weight,  one  end  of  which  rests  on  the 
pedestal  of  the  apparatus ;  and,  as  the  electrode 
is  reduced,  a  greater  portion  thereof  is  deposited 
on  the  resting-place,  and  so  keeps  the  whole  in  a 
proper  state  of  equilibrium.  Other  arrangements 
are  represented  for  producing  an  intermittent 
light,  in  which  the  rack  and  wheel  work  is 
omitted,  thereby  allowing  the  flashes  of  light  to 
be  produced  in  rapid  succession ;  but  this  may 
be  readily  arranged  to  limit  the  duration  of  light 
or  darkness,  as  may  he  required.  In  one  of  the 
lamps  shown  the  upper  electrode  consists  of  a 
rotating  disc,*  having  an  angular  periphery,  the 
apex  of  which  forms,  as  it  were,  the  point  of  the 
electrode.  This  is  connected  with  suitable 
wheelwork,  which  causes  it  to  rotate  slowly,  or 
about  one  revolution  an  hour.  A  scraper  is  placed 
in  contact  with  the  periphery  of  this  disc,  which 
removes  at  each  revolution  the  particles  of  matter 
transferred  from  the  lower  electrode,  and  by 
this  means  maintaining  a  permanent  point  to  the 
electrode. 

The  eighth  part  has  reference  to  the  making 
of  electrodes  of  electric  lamps  of  iridium,  the 
hardest  of  all  known  metals ;  or  of  alloys  thereof. 
For  this  purpose  he  fuses  the  oxide  iridium  by 
enclosing  it  in  a  cupel  of  bone-ash  under  the 
influence  of  the  voltaic  arc,  whicVi  produces  the 
most  intense  heat  known.  The  resulting  ingot 
is  afterwards  subjected  to  heat  for  a  considerable 
time,  and  hammered  for  the  purpose  of  annealing 
it,  and  forming  as  near  the  shape  as  possible 
when  it  is  completed  in  the  manner  of  cutting 
precious  stones  by  the  lapidary’s  wheel.  These 
electrodes  are  shown  in  a  shape  assimilated  to 

*  The  improved  rotating  disc,  as  substituted  for  the  sta¬ 
tionary  electrode,  we  believe  to  have  been  published  some 
time  ago  in  France  as  the  invention  of  Chevalier  Le  Molt, 
which  gentleman  will  also  include  in  it  his  English  speci¬ 
fication  due  Jan.  20;  the  prior  right  to  which,  we  under¬ 
stand,  will  be  sustained  by  the  drawings  and  specification 
deposited  with  the  Attorney-General  in  the  oppositions  of 
the  respective  patentees.  We  see  also  by  advertisement  in 
the  Times  a  claim  put  forth  by  Mr.  Massi,  of  Noble-street, 
Goswell-street,  as  being  the  inventor  of  the  perfiuent  sys¬ 
tem  of  battery ;  and,  further,  that  he  manufactures  the 
same  for  sale— a  tolerable  good  proof  to  the  title. 


THE  CHEMICAL  TIMES. 


I67 


that  of  a  horse-shoe,  and  mounted  on  two  glass 
supports  from  the  base  of  the  lamp,  with  which 
the  current  wires  are  in  suitable  connection  ;  the 
whole  is  under  a  glass  shade,  the  light  being 
produced  by  the  passage  of  the  electric  fluid 
through  the  iridium.  Combinations  of  the 
electrodes  are  represented  under  the  same  shade 
for  the  production  of  a  more  intense  light. 

The  ninth  part  refers  to  the  encasing  of  elec¬ 
trodes  in  supporting  tubes,  by  which  the  elec¬ 
trode  is  protected  from  fracture,  and  also  ad¬ 
mitting  of  the  electrodes  being  made  of  several 
pieces,  and  joined  end  to  end.  This  supporting 
tube  rises  nearly  to  the  top  of  the  electrode,  and 
is  surmounted  by  a  number  of  erect  springs, 
which  surround  the  electrode,  and  hold  it  firmly 
after  it  passes  out  of  the  tube  end ;  these  springs 
are  fitted  to  the  top  of  the  tube  by  a  sort  of 
bayonet  joint.  The  electrode — or  pieces  forming 
the  electrode — are  joined  by  inserting  tiro  one 
into  the  other,  and  secured  by  a  suitable  cement, 
the  top  of  the  under  one  forming  a  cup  for  the 
reception  of  a  pin  formed  on  the  lower  end  of 
the  upper  portion. 

The  tenth  part  relates  to  the  introduction  of 
an  intensity  coil  in  the  electric  circuit  of  galvanic 
batteries,  for  the  purpose  of  increasing  the  in¬ 
tensity  of  the  fluid.  This  consists  of  a  copper 
wire  ribbon,  wound  and  retained  in  a  suitable 
coiled  form,  through  which  the  current  is  passed 
when  applied  to  the  purposes  of  lighting,  or  for 
motive  purposes.  This  copper  ribbon  should  be 
in  cross  section  of  an  area  of  one  tenth  of  an  inch 
for  every  forty  yards  in  length. 

The  last  part  of  this  invention  relates  to 
the  production  of  chemical  products  from  gal¬ 
vanic  batteries,  either  used  for  the  produc¬ 
tion  of  light  or  heat,  for  motive  power,  or 
for  the  production  of  such  chemical  products 
only.  For  this  purpose  one  or  the  other  of  the 
perfluent  systems  of  battery  should  be  employed, 
from  the  facilities  afibrded  for  drawing  off  the 
products.  In  the  case  of  zinc  being  used  as  the 
positive  element,  the  sulphate  of  zinc  will  be 
the  result ;  but,  as  the  sulphate  of  zinc  is  of 
little  or  no  commercial  value,  he  further  prepares 
it  by  adding  thereto  a  solution  of  the  sesqui- 
carbonate  of  ammonia,  which  will  precipitate  the 
oxide  of  zinc,  and  the  acid,  being  thus  freed  from 
the  zinc,  may  be  used  again  in  the  batteries, 
while  the  oxide  of  zinc  may  be  employed  in  place 
of  the  carbonate  of  lead  so  extensively  used  as  a 
pigment.  Various  other  results  may  be  obtained, 
according  to  the  metals  and  acids  employed  in 
the  batteries,  several  of  which  are  given  in  illus¬ 
tration,  but  which  it  will  be  unnecessary  to 
enter  into. 

First.  The  construction  of  galvanic  batteries  on 
the  perfluent  principle  before  explamed  ;  whether 
the  perfluence  of  the  liquid  is  effected  by  inter¬ 
communicating  channels  at  the  bottom  of  the 
trough,  or  by  syphons  at  the  top,  or  by  any 
other  equivalent  means. 

Secondly.  The  employment  in  galvanic 
batteries  of  flexible  hose,  with  funnels  attached 
thereto,  for  the  purpose  of  charging  and  dis¬ 
charging  the  cells. 

Thirdly.  The  construction  of  the  double-fluid 
battery  before  described,  so  as  to  cause  the  per¬ 
fluence  of  two  separate  and  distinct  exciting 
liquids. 

Fourthly.  The  graduated  meter  attached  to 
the  supply-tub  or  cistern,  in  order  to  regulate 
the  quantity  of  the  exciting  fluid  which  may  be 
required  to  pass  through  the  battery. 

Fifthly.  The  equilibriated  hydrostatic  supply- 
cistern,  as  adapted  to  galvanic  batteries. 

Sixthly.  The  combination  of  lead  (instead  of 
zinc),  as  the  positive  element,  with  any  suitable 
negative  element  having  nitric  acid  as  the  ex¬ 
citing  fluid,  in  galvanic  batteries. 

Seventhly.  The  mode  described  of  enclosing  a 
liquid  mercurial  amalgam  of  zinc  in  a  bag  of 
linen,  horsehair  cloth,  or  other  finely-reticulated 
fabrics,  and  to  be  used  instead  of  the  amalgamated 
zinc  plates  or  rods  of  galvanic  batteries. 

Eighthly.  The  employment  of  an  amalgam  of 
zinc  and  mercury,  in  the  proportion  of  five  of 
zinc  to  one  of  mercury,  in  galvanic  batteries. 


Ninthly.  The  several  improvements  described 
in  the  formation  of  magnets. 

Tenthly.  The  improved  regulator  for  electric 
lamps,  as  described. 

Eleventhly.  The  improved  galvanometer  and 
graduated  scale,  before  described. 

Twelfthly.  The  several  improved  modes  of 
actuating  the  electrodes  in  electric  lamps,  be¬ 
fore  described. 

Thirteenthly.  The  method  described  of  making 
the  electrodes  of  iridium,  or  alloys  of  iridium, 
and  used  for  the  purpose  of  producing  electric 
light. 

Fourteenthly.  The  encasing  the  electrodes  of 
electric  lamps  in  tubes,  for  their  support,  and 
the  making  them  in  pieces,  as  before  explained. 

Fifteenthly.  The  insulationof  the  said  electrode 
tubes  from  the  metal  stand  which  supports  the 
lamp,  so  as  to  allow  of  two  or  more  separate 
lights  being  worked  with  separate  currents  of 
electricity,  independently  of  each  other,  but  suf¬ 
ficiently  near  to  be  worked  under  one  glass 
shade. 

Sixteenthly.  The  revolving  circular  electrode, 
with  conical  edges,  in  combination  with  a  scraper, 
for  removing  the  particles  of  matter  transferred 
from  the  one  electrode  to  the  other. 

Seventeenthly.  The  employment  in  electric 
lamps  of  glass,  or  some  similar  imperfect  con¬ 
ductor  of  heat,  to  envelop  the  metallic  apparatus 
for  holding  the  electrode. 

Eighteenthly.  The  combination  of  an  intensity- 
coil  with  a  galvanic  battery,  as  before  de¬ 
scribed. 

Nineteenthly.  The  several  arrangements  for 
producing  the  regularly  intermittent  light  from 
electricity  for  the  purposes  of  illumination  in 
lighthouses,  together  with  the  various  modifica¬ 
tions  by  which  the  same  may  be  adapted  to  the 
production  of  a  permanent  light,  as  described. 

Twentieth  and  lastly.  The  formation  of  gal¬ 
vanic  batteries  for  the  purpose  of  obtaining 
chemical  products  from  the  several  combinations 
of  galvanic  elements  and  exciting  liquids,  l^rein 
mentioned. 


Antony  Lorimier,  of  BelTs-buildings,  Salis- 
bury-square.  City,  bookbinder,  for  improvements 
in  combining  gutta  percha  and  caoutchouc  with 
other  materials.  Patent  dated  July  10th,  1848. 
Enrolled  January  10th,  1849. 

This  specification  relates  to  the  production  of 
certain  compounds  of  gutta  percha  and  caout¬ 
chouc,  and  consists  First,  of  a  mode  of  clean¬ 
ing  gutta  percha,  and  separating  from  it  the  dirt 
and  other  extraneous  matters  combined  with, 
but  not  adhering  firmly  to,  it. 

Secondly,  of  combining  with  gutta  percha 
various  substances  for  producing  new  com¬ 
pounds,  to  be  employed  in  manufacturmg  va¬ 
rious  articles. 

Thirdly,  of  combining  with  caoutchouc  va¬ 
rious  substances,  thereby  producing  new  com¬ 
pounds  ;  likewise  for  manufacturing  various 
articles. 

The  first  of  these  improvements  is  effected  by 
the  aid  of  machinery,  which  clears  from  the 
gutta  percha  those  extraneous  matters  which 
may  be  combined  with  it,  and  thus  to  render  it 
in  a  more  fit  state  than  hitherto  to  be  after¬ 
wards  combined  with  certain  substances  (which 
constitutes  the  second  part  of  the  improvements) . 
It  consists  in  cutting  or  slicing  the  raw  gutta 
percha  into  thin  shavings  or  slices,  by  means  of 
revolving  knives,  of  which  the  specification  de¬ 
scribes  several  arrangements.  After  being  di¬ 
vided  into  these  thin  cuttings,  they  are  placed  in 
another  apparatus,  by  which  they  are  bent  and 
teased  about  in  all  directions,  so  that  the  loose 
dirt  and  other  impui’ities  are  separated  from  the 
gutta  percha,  and  pass  through  a  perforated 
bottom  or  grating,  leaving  the  gutta  percha  in 
the  machine  in  a  clean  and  comparatively  pure 
state.  It  is  then  removed  to  another  apparatus, 
termed  the  “  welding-machine,”  where  the 
gutta  percha  is  subjected  to  heat  by  means  of 
steam.  After  being  thus  purified,  the  gutta 
percha  is  in  a  fit  state  to  be  combined  with  other 
matters  and  substances,  and  which  forms  the 


second  part  of  the  specification.  The  matters 
with  which  the  gutta  percha  is  to  be  combined 
are  burnt  flint  and  burnt  clay,  in  fragments, 
broken  pieces  of  earthenware,  china,  porcelain, 
rnarble,  Portland  and  other  stones,  washed  and 
sifted,  being  reduced  to  powder ;  also  oxide  of 
zinc,  oxide  of  copper,  hydrate  of  lime,  and  oxa¬ 
late  of  lime  ;  also  lime  slacked  with  water,  in 
which  oxalic  acid  has  previously  been  dissolved  ; 
the  proportions  of  this  ingredient  being  about 
three  pounds  by  weight  of  the  acid  to  one  bushel 
by  measure  of  the  lime ;  the  water  used  being 
sufficient  to  slake  the  lime.  Any  one  or  more  of 
these  substances  may  be  combined  with  the 
gutta  percha,  those  substances  being  selected  for 
the  purposes  best  calculated  to  produce  the 
articles  desired.  The  mode  described  by  the 
patentee  for  combining  the  materials  together  is 
to  take  a  quantity  of  gutta  percha  and  place  it 
upon  an  iron  slab  or  plate,  heated  by  steam  or 
any  other  convenient  means,  and  then  knead  and 
roll  it  into  thin  sheets,  when  the  before -selected 
materials  to  be  combined  with  it  are  sifted 
over  the  surface  of  the  sheet  in  small  quantities ; 
it  is  then  rolled  up,  kneaded,  and  worked,  and 
re-rolled  out,  and  the  matters  again  sifted  over 
it  as  before  ;  and  this  is  repeated  until  a  suffi- 
cient  quantity  of  the  matters  are  combined  with 
the  gutta  percha,  when  it  is  to  be  rolled  in  sheets, 
or  applied  in  any  other  way  to  the  purposes  re¬ 
quired,  as  the  making  of  soles  for  boots  and 
shoes,  belts,  and  bands,  the  proportion  of  the  in¬ 
gredients  of  the  combination  depending  upon  the 
purpose  for  which  it  is  required. 


PATENTS  RECENTLY  GRANTED. 

ENGLISH  PATENTS  FOR  THE  WEEK.  ENDING 
JANUARY  16th,  1849. 

Richard  Laming,  of  Clichy  la  Garonne,  near 
Paris,  in  the  Republic  of  France,  chemist,  for 
improvements  in  the  modes  of  obtaining  or  ma¬ 
nufacturing  sulphur  and  sulphuric  acid.  Patent 
dated  January  13th,  1849  ;  six  months.  N.B. — 
This  patent  being  opposed  by  caveat,  lodged  at 
the  Great  Seal  Patent-office,  was  not  sealed  till 
the  13th  January,  1849 ;  but  bears  date  the  4th 
September,  1848,  the  day  it  would  have  been 
sealed  and  dated,  had  no  opposition  been  entered. 
(By  order  of  the  Lord  Chancellor.) 

William  Betts,  of  Smithfield-bars,  in  the  city 
of  London,  distiller,  for  a  new  manufacture  of 
capsules,  and  of  a  material  to  be  employed 
therein,  and  for  other  purposes.  Patent  dated 
January  13th,  1849  ;  six  months. 

George  Williams,  of  Tipton,  in  the  county  of 
Stafford,  forge-manager,  for  a  certain  improve¬ 
ment,  or  certain  improvements,  in  preparing 
puddling-furnaces  used  in  the  manufacture  of 
iron.  Patent  dated  January  13th,  1849;  six 
months. 

Conrad  Haverkam  Greenhowe,  of  the  city  of 
London,  civil  engineer,  for  certain  improvements 
in  atmospheric  railways.  Patent  dated  January 
13th,  1849;  six  months. 

Richard  Dugdale,  of  Brompton,  in  the  county 
of  Middlesex,  engineer,  for  improvements  m 
hardening  articles  composed  of  iron.  Patent 
dated  January  13th,  1849;  six  months. 

_  Anthony  Barberis,  of  Leicester-square,  en¬ 
gineer,  for  improvements  in  spinning  silk,  and 
in  the  construction  of  swifts,  and  in  the  arrange¬ 
ment  of  apparatus  for  winding  silk,  and  other 
fibrous  substances.  Patent  dated  January  16th, 
1849 ;  six  months. 

Jean  Baptiste  Fran9ois  Mazeline  Arne,  of 
Havre,  in  the  Republic  of  France,  engineer,  for 
improvements  in  steam-engines,  and  in  the  ma¬ 
chinery  for  propelling  vessels.  Patent  dated 
January  16th,  1849;  six  months. 

William  Martin,  of  St.  Pierre  les  Calais,  in  the 
Republic  of  France,  machinist,  for  certain  im¬ 
provements  in  machinery  for  figuring  textile 
fabrics,  parts  of  which  improvements  are  ap¬ 
plicable  to  playing  certain  musical  instruments, 
and  also  to  printing,  and  other  like  purposes. 
Patent  dated  January  16th,  1849  ;  six  months. 

Peter  Augustine  Godefroy,  late  of  Shepton 
Mallett,  Somerset,  now  of  31,  Wiison-street, 


168 


THE  CHEMICAL  TIMES 


Finsbury-square,  chemical  colour-manufacturer, 
for  certain  improvements  in  dressing  and  finish¬ 
ing  woven  fabrics.  Patent  dated  January  16th, 
1849  ;  six  months. 

Edward  Buchler,  of  the  city  of  London,  mer¬ 
chant,  for  improvements  in  the  manufacture  of 
boots  and  shoes  ;  also  applicable  to  other  fabrics. 
Patent  dated  January  16th,  1849  ;  six  months. 

Carey  M'Clellan,  of  Larch  Mount,  in  the 
liberties  of  the  city  of  Londonderry,  for  an  im¬ 
proved  corn-mill.  Patent  dated  January  16th, 
1849 ;  six  months. 

James  Hamilton,  of  London,  civil  engineer, 
for  improvements  in  cutting  wood.  Patent  dated 
January  18th,  1849  ;  six  months. 

John  Francis  Bottom,  of  Nottingham-park, 
Nottingham,  lacedresser,  and  John  Dearman 
Dunnicliff,  of  Hyson -green,  Nottingham,  lace- 
manufacturer,  for  improvements  in  dressing  or 
getting  up  fabrics  of  cotton  or  silk,  and  of  cotton 
and  silk  combined.  Patent  dated  January  18th, 
1849 ;  six  months. 

Francis  Alton  Calvert,  of  Manchester,  ma¬ 
chinist,  for  certain  improvements  in  machinery 
for  cleansing  and  preparing  cotton,  wool,  and 
other  fibrous  substances.  Patent  dated  January 
18th,  1849  ;  six  months. 

Thomas  Newcomb,  of  Bermondsey,  machinist, 
for  improvements  in  furnaces.  Patent  dated 
January  18th,  1849  ;  six  months. 


PATENTS  RECENTLY  EXPIRED. 


J.  Stewart,  of  Middlesex,  i^ianoforte-maker, 
for  improvements  in  the  mechanism  of  horizon¬ 
tal,  grand,  and  square  pianofortes.  Patent  dated 
January  15th,  1835  ;  expired  January  15th,  1849. 

A.  Shanks,  jun.,  flaxspinner,  of  Arbroath, 
for  certain  improvements  in  machinery  for  pre¬ 
paring  and  dressing  hemp  and  other  fibrous  sub¬ 
stances.  Patent  dated  January  15th,  1835  ;  ex¬ 
pired  January  15th,  1849. 

J.  Cherry,  of  Coventry,  painter,  for  certain 
improvements  in  bedsteads,  or  apparatus  ap¬ 
plicable  for  the  ease  aud  comfort  of  invalids  and 
others.  Patent  dated  January  loth,  1835  ;  ex¬ 
pired  January  15th,  1849. 

W.  Houston,  of  London,  printer,  for  certain 
improvements  in  typefounding.  Patent  dated 
January  15th,  1835  ;  expired  January  15th,  1849. 


Sir  John  Franklin’s  Expedition. — We  re¬ 
gret  to  announce,  by  accounts  from  Mazatlan, 
under  date  Nov.  29,  that  her  Majesty’s  survey¬ 
ing-ship  Herald,  22,  Captain  Kellett,  had  arrived 
at  that  port  from  Behring’s  Straits,  without 
having  been  able  to  obtain  any  intelligence  of  the 
expedition  under  Sir  John  Franklin. 

The  California  Gold  Mines.— Letters  from 
California  state  that  further  discoveries  had  been 
made  in  the  gold  region,  which  yield  even  a  more 
abundant  supply  than  the  previous  diggings.  Ac¬ 
cording  to  the  latest  accounts  the  gathering 
amounted  on  the  average  to  about  100,000  dollars 
daily,  and  was  constantly  increasing,  without 
apparently  an  exhaustion  or  any  limit  to  the 
supply.  There  was  a  great  amount  of  distress 
among  the  diggers  from  the  want  of  the  common 
necessaries  of  life,  and  attended  with  very  ex¬ 
tensive  sickness  and  mortality.  Men  loaded 
with  gold  appeared  like  haggard  vagabonds, 
clothed  in  filthy  garments  of  the  meanest  kind. 
To  show  the  value  at  which  liquors  are  estimated 
it  is  stated  that  one  man  w’ho  had  two  barrels  of 
brandy  sold  them  at  the  mines  by  the  small 
wineglass  at  rates  which  realized  him  14,000 
dollars  in  gold.  Everything,  and  particularly 
articles  of  food  and  raiment,  were  at  most  un¬ 
heard-of  prices;  for  gold  was  so  plentiful  in  the 
possession  of  every  one  that  it  seemed  to  have 
lost  its  value.  Daily  additions  are  being  made 
to  the  numbers  employed  in  digging.  No  por¬ 
tion  of  the  vast  flood  of  emigration  from  the 
United  States  had  arrived.  A  party  of  Mormons 
had  collected  large  quantities  of  gold  in  the 
neighbourhood  of  the  Salt  Lake ;  while  on  a 
journey  one  of  them  lost  a  mule  with  1,280  dol¬ 
lars’  worth  of  gold  on  its  back.  The  animal 
being  frightened  ran  off  in  the  midst  of  a  vast 


plain,  and  was  irretrievably  lost.  A  person 
lately  returned  from  the  “  diggings  ”  states  that 
cattle  were  plentiful  in  the  country,  vegetables 
generally  scarce,  and  very  little  fruit.  There 
was  a  considerable  quantity  of  flour  at  Sutter’s 
Fort,  and  large  quantities  were  pouring  in.  He 
also  says  that  he  has  read  no  account  that  at  all 
exaggerates  either  the  quantity  or  quality  of  the 
gold.  He  further  states  that  gold  is  found  in 
dry  ravines  as  well  as  those  covered  with  water. 
Persons  who  collect  with  any  kind  of  system 
amass  three  times  the  quantity  of  dust  and  ore  as 
those  who  go  digging  anywhere  do.  A  party  of 
some  twenty  or  thirty  were  exploring  a  dry 
ravine  that  led  to  a  mountain  supposed  to  be  rich 
with  the  precious  ore ;  when  near  its  base  they 
came  suddenly  upon  a  spot  which  glittered  with 
gold-dust  and  ore,  caused  by  the  washings  from 
the  mountains.  In  an  instant  every  man  threw 
himself  upon  the  ground  where  lay  scattered 
the  treasure,  and,  sprawling  out  his  arms  and 
legs,  claimed  a  right  to  that  portion  of  the  earth. 
The  title  wns  regarded  by  each  as  good,  and  the 
average  yield  in  a  short  time  was  upwards  of 
300  dollars.  Accounts  received  from  Mazatlan 
inform  us  that  vessels  had  arrived  there  from 
California  with  gold,  some  of  which  had  been 
assayed,  and  found  to  average  twenty-one  carats. 
Her  Majesty’s  surveying-brig  Pandora,  6,  Lieu¬ 
tenant  James  Wood,  commander,  had  taken 
280,000  dollars’  Avorth  in  all,  and  Avas  to  land  it 
at  Panama,  to  be  sent  across  the  Isthmus  to 
Ohagres,  and  by  the  mail-steamers  to  Southamp¬ 
ton.  It  is  stated  in  the  New  York  papers  that 
the  Government  had  recently  received  very  late 
advices  from  the  gold  region  of  such  a  glowing 
and  glittering  character  as  even  to  justify  the 
withholding  of  particulars  from  the  public.  The 
New  York  shipping  lists  exhibit  a  large  number 
of  vessels  up  for  California,  and  numbers  were 
sailing  daily  full  of  passengers  and  goods.  Messrs. 
Howland  and  Apenwall,  of  New  York,  are  having 
a  vessel  construeted  in  three  seetions,  so  as  to  be 
trans^rted  on  shipboard  to  California. 

Nffw  Great  Seal  of  Ireland.  —  It  is  not 
often  Ave  have  occasion  to  congratulate  that  por¬ 
tion  of  the  Irish  Executive  entrusted  Avith  the 
issue  of  patents,  or  its  businesslike  habits,  or 
Irishmen  in  general,  Avith  taking  the  lead  in  any 
matter  of  practical  improvement.  In  the  present 
instance,  however,  Ave  have  to  aivard  to  the 
Dublin  officials  the  merit  of  being  the  first  to 
avail  themselves  of  that  very  valuable  accession 
to  our  store  of  useful  substances,  gutta  percha. 
Most  people  who  have  had  anything  to  do  Avith 
patents  are  aware  that  the  impression  of  the 
Irish  great  seal  has  hitherto  been  made  in  a  sort 
of  wax,  offensive  both  to  the  smell  and  touch, 
and  of  so  brittle  a  nature  as  scarcely  to  bear  car¬ 
riage,  and,  above  all,  “used  to  the  melting  mood.’’ 
Instead  of  this,  gutta  percha  is  now  used,  and 
Avith  manifest  advantage.  The  gutta  percha 
seal  possesses  a  boldness  and  sharpness  of  out¬ 
line  which  Ave  have  seldom  seen  equalled  eA'en  in 
the  choicest  medals.  We  hope  to  see  it  soon 
adopted  also  for  the  English  and  Scottish  seals. — 
Mechanics’  Magazine. 


TO  CORRESPONDENTS. 


“  A  Subscriber”  thus  addresses  us  ; — ”  Would  you  be  kind 
enough  to  inform  me,  and  perhaps  others  of  your 
readers,  the  reason  or  cause  of  Liebig’s  designation  of 
Mulder  as  the  ‘  latro  Cliemist’?  ” — The  term  is  intended, 
Ave  believe,  to  be  one  of  reproach;  but  the  reproacli  is 
harmless,  except  to  Liebig  himself,  who  greatly  damages 
his  fame  by  using  this  and  similar  appellations. 

“  W.  n.  Potter”  Avrites  us  the  following  letter,  which,  if 
none  of  our  correspondents  answer,  rve  will  do  so  our¬ 
selves  in  the  forthcoming  number: — “  Sir, — As  a  con¬ 
sistent  reader  of  your  esteemed  periodical,  and  a  sub¬ 
scriber  from  the  beginning,  I  request  jou  (or  some  of 
your  chemical  correspondents)  to  inform  me  of  the  best 
and  most  compendious  and  expeditious  mode  of  analyzing 
a  liquid  containing  lime,  alumina,  magnesia,  peroxide  of 
iron,  and  phosphoric  acid,  all  in  solution  in  muriatic 
acid.  Correctness  in  the  process  is  indispensable.” 

”  An  Agricultural  Chemist.” — 1.  Tfie  hardness  of  rvater  may 
be  overcome,  and  the  water  rendered  adapted  for  most 
culinary  purposes,  by  the  addition  of  a  little  carbonate  of 
soda.  If  the  hardness  be  dependent  on  the  bicarbonate 
of  lime,  it  may  in  general  be  obviated  by  putting  into  the 
watet-Unk  a  lump  of  quicklime,  which  reduces  the  solu¬ 


ble  bicarbonate  to  the  insoluble  monocarbonate.  2.  AVe  do 
not  know  the  particulars  relative  to  the  essay.  Addres-  a 
letter  on  the  subject  to  some  publisher  in  London,  who 
will  ascertain  for  you  the  necessary  particulars.  3.  What 
size  is  the  chamber  to  be?  Asa  rough  guess  we  shou'd 
say  one  containing  10.000  would  cost  iTOO.  Acid  of  suffi¬ 
cient  strength  may  be  used,  indeed  is  obtained  without 
the  trouble  and  expense  of  distillation;  should  you  de¬ 
velop  your  manufacture  and  desire  a  superintendent,  we 
can,  perhaps,  aid  you  in  finding  one. 

“  Mr.  N.  Matthews. — The  carron  oil  is  a  liniment  for 
burns,  much  used  at  the  Carron  Iron  AVorks,  and  is 
made  by  mixing  and  agitating  together  equal  parts  of 
linseed-oil  and  lime-water. 

“  Jlr.  James  Paterson.” — Orfila’s  hair-dye  is  a  plumbate 
of  lime,  made  by  boiling  for  an  hour  and  a  quarter  4 
parts  of  sulphate  of  lead  with  5  parts  of  slaked  lime  and 
30  parts  of  water,  filtering  the  liquor,  and  collecting 
the  powder.  'This  in  a  warm  solution  w  ill  dj  e  the  hair  a 
fine  black  in  one  hour. 

“  Mr.  Stephen  Bowden.”  —  Marshmallorv  paste,  con¬ 
sidered  to  be  an  expectorant,  is  thus  made  : — Take  4 
ounces  of  the  fresh  roots  of  marshmallow  ;  infuse  for 
twelve  hours  in  S  pints  of  water;  strain,  and  add  2 
pounds  each  of  gum  arable  and  refined  sugar;  dissolve 
by  means  of  a  gentle  fire,  strain  through  linen  by  pres¬ 
sure,  evaporate  over  the  fire  to  a  consistence  of  a  soft 
extract;  then  form  it  carefully  into  a  mass,  and  to  every 
5  pounds  add  12  whites  of  eggs,  beat  up  and  mixed  with 
4  ounces  of  orange-fiower-water.  Agitate  the  mass,  and 
expose  to  heat  to  thicken  it ;  then  spread  it  out  on  a  table 
covered  with  starch. 

“  Mr.  James  Boss.” — Genuine  potassa  fusa,  or  hydrate  of 
potash,  should  contain  more  than  two  parts  of  potash  to 
one  of  carbonic  acid.  It  usually  contains  many  earthy 
and  saline  impurities,  and  often  iron  and  manganese  to 
the  amount  of  about  3  per  cent.  Lime  may  be  detected 
by  precipitating  it  from  solution  by  a  solution  of  sesqui- 
caibonate  of  soda.  None  of  these  impurities  are  of  much 
consequence  in  a  medicinal  point  of  view.  It  is  soluble 
in  trvice  its  weight  of  water,  and  what  remains  undis- 
solvcd  is  earthy  and  other  impurities.  It  is  insoluble  in 
alcohol,  but  combines,  like  an  alkali,  with  oils  in  the  form 
of  soap. 

”  Mr.  James  Bryant.” — Perfumery  camphor  ball*  are  thus 
made  : — Grind  in  a  starch-mill  61b.  of  very  dry  starch, 
811).  of  very  dry  white  lead  ;  sift  it  through  a  lawn  sieve, 
and  then  mi.x  it  with  141b.  of  very  fine  rice  powder  ; 
shave  down  and  d'y  481b.  of  the  best  oil  soap,  and  mi.x 
with  tile  former.  Next  grind  l^lb.  of  camphor  in  an  iron 
mortar,  Avith  I  pint  of  Hungary  Avater,  and  aud  grailually 
4  ounce  each  of  oil  of  rosemary  and  of  lavender,  AA'hen 
reduced  to  powder  add  a  few  pounds  of  the  prepared 
soap,  and,  after  beating  it  Avell,  mix  the  Avhole  together, 
and  make  it  in  the  same  way  as  ambergris  washballs.  It 
is  a  cosmetic,  but  not  to  be  considered  safe. 

“  A  Subscriber.” — The  Avrapper  forwarded  to  us  is  not 
liable  to  the  stamp  duty. 

“  Mr.  W.  BoAvden,  Manchester,”  Avill  find  the  desired  in¬ 
formation  on  the  electric  light  in  the  specification  of  Mr. 
Staite’s  patent,  Avhich  we  print  in  this  Aveek’s  number. 

“  P.  0.” — Use  alcohol  of  about  80  C.  fur  the  first  operation, 
absolute  alcohol  for  the  second.  Distil  off  tivo  thirds  of 
the  alcohol.  The  addition  of  essence  of  lemon  to  the 
product  is,  to  say  the  least  of  it,  perfectly  useless. 

“  R.  M.,  Chelsea.” — The  oil  of  bitter  almonds  is  one  of  the 
most  virulent  vegetable  poisons.  It  should  never  be 
used  for  fiavouriiig  cakes. 

“Mr.  T.  C.  Romer,  Liverpool.” — It  does  not  necessarily 
follow  that  a  person  bitten  by  a  mad  dog  must  die  of 
hydrophobia.  Nay.  the  majority  of  those  Avho  have  been 
bitten  Avould  seem  to  escape  that  dreadful  affection.  Not- 
Avithslanding  this,  hoAvever,  excision  of  the  bitten  part 
and  cauterization  should  never,  under  any  circumstances, 
be  neglected.  'There  are  instances  on  record,  also,  that 
the  bite  of  dogs  in  a  state  of  venereal  excitement  has 
caused  hydrophobia. 

“  S.  Pi.” — The  subject  shall  receive  due  consideration. 

“  Mr.  AVilliam  Seymour,  40,  Blossom-street,  Manchester.” 
You  may  prepare  purple  of  Cassius  most  easily  by  the 
following  process  : — Take  of  crystallized  protochloride  of 
tin,  1  part  ;  crystallized  perchloride  of  tin,  2  parts.  Dis¬ 
solve  the  tAvo  chlorides  separately,  mix  the  solutions  to¬ 
gether,  and  add  the  mixture  to  a  solution  of  1  part  of  crys¬ 
tallized  terchloride  of  gold.  AA’ash  and  dry  the  precipitate. 
Or,  take  of  silver  150  parts,  gold  20  parts,  tin  35.1  parts  ; 
fuse  these  three  metals  together  under  charcoal  and 
borax ;  cool,  laminate,  and  dissolve  out  the  silver  by 
means  of  nitric  acid.  This  preparation  is  used  as  a  purple 
in  porcelain  painting,  and  to  communicate  a  ruby-red 
colour  to  glass  Avhen  melted  in  open  vessels.  To  the 
second  question  :  \A''e  are  not  arvare  of  the  existence  of  a 
Avork  of  that  kind. 

The  Chemical  Times  is  the  only  chemical  journal 
Avhich  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 
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ORIGINAL  SERIES. 

lectures  on  organic  chemistry. 

By  Dr.  SHERIDAN  MUSPRATT, 
Professor  to  the  Liverpool  College  of  Chemistry, 
Author  of  numerous  Chemical  Memoirs,  §c. 

Lecture  VI. 

I  concluded  the  last  lecture  with  the  charac¬ 
teristic  reactions  of  aniline,  and  dwelt  more 
especially  upon  its  comportment  with  strong 
nitric  acid.  The  action  of  nitric  acid  upon  or¬ 
ganic  substances  produces  changes  in  their  com¬ 
position  in  two  ways.  There  is  sometimes  merely 
an  assumption  of  oxygen  to  the  elements  of  the 
organic  body,  the  acid  being  reduced  to  the 
state  of  nitric  oxide,  and  passing  off.  L.g.,  in¬ 
digo  with  nitric  acid  yields  isatine,  which  is  the 
former,  plus  two  equivalents  of  oxygen  : — 

Cis  H,  NO,  +  NOg  =  C,r,  Hg  NO,  -H  NO2 
Indigo.  Isatine. 

Cinnamic  acid,  treated  with  nitric  acid,  gives 
hydride  of  benzile  ;  water  being  formed  and  car¬ 
bonic  acid  : — 

Cjg  Hg  O4  +  4NO5  =  Ci4  Hg  O2  -H  2Aq  + 

Cinnamic  Hydride  of 

acid.  benzile. 

2NO2  +  2NO4 

By  a  further  supply  of  oxygen  the  hydride  of 
benzile  is  converted  into  benzoic  acid  :  — 

Cu  Hg  O2  -I-  NOg  =  Ci4  Hg  O3  +  NO4 
Hydride  of  Benzoic 

benzile.  acid. 

More  complex  decompositions,  however,  occur 
in  other  cases  ;  nitric  acid  not  only  supplying 
oxygen,  but  also  nitrogen,  to  the  newly-sought 
compound.  When  indigo  is  subjected  for  a 
very  long  time  to  the  action  of  fuming  nitric 
acid,  a  series  of  interesting  changes  occur,  nitro- 
phenisic  acid,  carbazotic  acid,  being  the  ultimate 
product,  which  contains  a  much  larger  propor¬ 
tion  of  nitrogen  than  the  indigo :  — 

Indigo  .  Cjg  Hg  N  On 

Carbazotic  acid  ....  Cjj  Hg  Ng  Oi4 

I  have  noticed  the  preceding  for  the  purpose 
of  introducing  to  you  the  action  of  nitric  acid 
upon  nitrobenzol,  the  substance  whence  aniline 
is  derived.  A  few  years  back  the  replacement 
of  hydrogen  by  peroxide  of  nitrogen,  NO4,  had 
been  limited  to  acids  and  neutral  bodies,  when 
Dr.  Hofmann  and  myself,  in  the  laboratory  of 
Liebig,  deemed  it  a  point  of  great  interest 
to  ascertain  whether  peroxide  of  nitrogen,  NO4, 
could  also  replace  hydrogen  in  basic  compounds 

Hydrochlorate  of  nitraniline 

Binoxalate  of  nitraniline. . . . 

Platinum  salt  . 

Nitraniline  is  not  further  decomposed  by  re¬ 
ducing  agents.  If  an  alcoholic  solution  be 
treated  with  gaseous  ammonia  and  sulphide  of 
hydrogen  no  further  change  occurs. 

You  have  heard  that  chlorine,  bromine,  and 
peroxide  of  nitrogen  can  replace  hydrogen  in 
organic  alkaloids  without  altering  their  basic 
properties. 

Hofmann  lately  studied  the  action  of  iodine 
upon  aniline  for  the  purpose  of  completing  the 
series.*  The  action  of  chlorine  and  bromine  on 
aniline  is  most  powerful ;  so  great  is  it  that  those 
products  of  substitution  only  can  be  obtained 
possessing  no  basic  properties,  because  the  whole 
of  the  hydrogen  has  been  displaced.  The  basic 
anilines  in  which  a  few  equivalents  of  hydrogen 
are  substituted  have,  nevertheless,  been  produced 
by  the  action  of  alkalis  on  chlorinated  and 
brominated  isatine.  Adopting  a  similar  method 
would  not  serve  for  forming  the  iodinated 
aniline,  there  being  no  iodisatine.  The  iodine 
base  was  produced  by  acting  directly  upon 
aniline  with  iodine. 

•  Chemical  Society’s  Transactions,  Oct.  1,  1848,  page 
869,  et  seq. 


without  altering  their  electro-positive  nature. 
We  endeavoured  to  accomplish  our  purpose  by 
the  direct  action  of  nitric  acid  on  aniline,  but  did 
not  succeed.  Dinitrobenzol  occurred  to  us  after 
a  series  of  unsuccessful  experiments. 

The  transformation  of  nitrobenzol  into  dinitro¬ 
benzol  proceeds  very  slowly,  even  after  repeated 
ebullitions  with  the  strongest  nitric  acid.  It  is 
obtained,  however,  very  rapidly  by  dropping 
benzol  or  nitrobenzol  into  a  mixture  composed 
of  equal  parts  of  fuming  nitric  acid  and 
concentrated  sulphuric  acid,  as  long  as  the 
menstruum  remains  homogeneous.  If  the 
liquid  be  boiled,  and  then  allowed  to  cool, 
the  whole  solidifies.  The  crystals  edulcorated 
with  water,  and  recrystallized  from  alcohol, 
afford  the  binitrobenzol  in  a  state  of  purity.  Sul¬ 
phuric  acid  is  added  to  withdraw  w’ater  from  the 
nitric  acid,  thereby  making  its  action  more  ener¬ 
getic  : — 

Ci2  Hg  NO4  +  NOg  =  C12  Hi  2NO4  -f-  HO 

or 

no,  -C.,  {g|oj  +HO. 

Nitrobenzol.  Binitrobenzol. 

When  an  alcoholic  solution  of  dinitrobenzol  is 
saturated  with  ammoniacal  gas  and  hydrosul- 
phuric  acid  repeatedly,  and  after  each  saturation 
the  menstruum  boiled,  a  quantity  of  crystals  of 
sulphur  deposit.  Hydrochloric  acid  is  then 
added,  and  the  whole  filtered.  Potassa  gives  a 
brown  resinous  mass  with  the  filtrate,  which, 
when  washed  with  cold  water,  to  remove  all  the 
alkali,  and  dissolved  in  hot  water,  affords  nitra¬ 
niline  : — 


the  first  base  discovered  containing  the  elements 
of  peroxide  of  nitrogen.  The  metamorphosis  of 
dinitrobenzol  under  the  influence  of  reducing 
agents  is  perfectly  analogous  to  the  transforma¬ 
tion  of  nitrobenzol.  In  fact,  the  decomposition 
is  exceedingly  simple,  if  we  regard  dinitrobenzol 
as  nitrobenzol  in  which  one  equivalent  of  hydro¬ 
gen  is  replaced  by  peroxide  of  nitrogen  . — 

C.,{g‘ojNO.  +  6HS-  C.,  j5JbjN  + 

4Aq-fCS. 

This  base  is  slightly  soluble  in  cold,  easily  in 
hot,  water.  Alcohol  and  ether  also  dissolve  it. 
Nitraniline  is  soluble  in  all  acids.  It  is  a  very 
weak  base,  aniline  displacing  it  from  all  its 
compounds.  The  formula  of  a  few  of  its  salts 
are  appended  whose  constitution  resembles  the 
corresponding  salts  of  aniline  : — 


By  the  discovery  of  nitraniline  and  iodaniline 
the  aniline  group  of  compounds  is  greatly  en¬ 
hanced. 

A  synopsis  of  some  of  the  members  of  the 
family  will  show  you  the  law  of  substitution 
beautifully  displayed  with  regard  to  aniline  and 
its  derivatives  : — 

Aniline  .  Cj2  H7  N 

Chloranilirie  .  ^12 

Dichloraniline  ....  Cjj  |  |  N 

Trichloraniline  ....  C12  |  Q*  |  ^ 

H4  ) 

Chlordibromaniliue  0,2  <  Cl  >  N 

Nitraniline  .  C12  |  |  N 

Nitrodibromaniline  0,2  {  Br2  >  N 

(NO4) 

Iodaniline . 0^2  |  |  ^ 

From  the  above  you  perceive  that  the  hydrogen 
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of  aniline  may  be  partially  displaced  by  chlorine, 
iodine,  bromine,  and  peroxide  of  nitrogen, 
without  the  basic  character  of  the  type  being 
destroyed. 

We  will  now  discuss  more  fully  indigo,  isatine, 
&c.,  as  they  have  been  so  repeatedly  mentioned. 
Indigo  is  a  blue  colouring  matter  extracted  from 
the  Indigofera  tinctoria.  Berzelius  found  it  to 
consist  of  gluten,  a  brown  extract,  a  red  matter, 
and  indigo-blue.  The  gluten  is  soluble  in  water 
and  alcohol.  Berzelius  obtained  it  by  digesting 
indigo  in  dilute  sulphuric  acid,  neutralizing  by 
carbonate  of  lime,  filtering,  evaporating,  and 
heating  the  desiccated  residue  in  alcohol.  The 
brown  matter  was  extracted  by  potassa  from  the 
above  minus  the  gluten,  and  thrown  down  by 
sulphuric  acid.  After  the  preceding  separations 
the  remaining  indigo  was  treated  with  alcohol, 
which  dissolved  a  red  substance  insoluble  in 
water  and  potassa,  but  dissolved  by  concentrated 
sulphuric  acid.  The  substance  remaining  is 
indigo,  which  affords  in  the  heat  a  magnificent 
purple  vapour,  like  iodine,  but  without  its  irri¬ 
tating  smell.  Eritzsche’s  process  is  excellent 
for  obtaining  pure  indigo  from  the  substance 
sold  in  commerce.  Four  ounces  powdered 
indigo  of  commerce  and  about  the  same  quantity 
of  grape-sugar  or  honey  are  mixed  with  a  little 
alcohol,  and  placed  in  a  bottle  capable  of  holding 
ten  pounds ;  to  which  are  added  six  ounces  of 
strong  caustic  soda,  the  bottle  filled  up  with  hot 
alcohol,  well  stopped,  agitated,  and  then  set 
aside.  In  some  hours  the  clear  red  liquor  must 
be  syphoned  from  the  deposit  into  another 
vessel,  and  left  for  some  days  partially  excluded 
from  the  air,  when  the  indigo-blue  will  precipitate. 
On  treating  with  alcohol  and  aflfusing  with 
water  it  is  obtained  perfectly  pure. 

[  To  be  continued.  ] 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 


Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XLIII. 

(lecture  LXXI.) 

EXTRACTIVE. 

Section  II.— PURGATIVE  EXTRACTIVE— 
{Continued) . 

ELDER  BARK. 

The  inner  bark  of  the  root  of  the  elder  (Sam- 
bucus  nigra)  is  used  in  medicine  as  an  emeto- 
cathartic. 

JUICE  OF  TUB  BARK  OF  THE  ELDER. 

Select  roots  of  half  an  inch  to  one  inch  in 
diameter  ;  strip  off  the  outer  cellular  tissue  and 
the  epidermis  ;  pound  the  fleshy  part  in  a  mor¬ 
tar  ;  strain  and  filter. 

The  juice  of  elder  bark  has  a  reddish-brown 
colour,  a  sweetish  taste,  and  a  faint,  slightly 
nauseous  odour. 

Patients  take  this  juice  without  repugnance. 
It  is  given  in  doses  of  thirty  to  sixty  grammes. 

The  bark  of  Sambucus  ebulus  is  used  for  the 
same  purposes  as  that  of  the  elder,  but  more 
rarely  than  the  latter. 


BLACK  ELLEBORE. 

The  root  of  the  black  ellebore  (Helleborus 
niger)  has  been  analyzed  by  Feneulle  and 
Caprou,  who  found  in  it : — 

Volatile  oil. 

Fatty  oil. 

Volatile  acid. 

Resinous  matter. 

Wax, 

A  bitter  principle, 

Mucus, 

Ulmin, 

Gallate  of  potass, 

Acid  gallate  of  lime, 

Ammoniacal  salt. 

4, 


<^i2{Nb4}^2(HO,  C2  03)+ Aq. 

PtCL. 
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And  also  by  Vauquelin,  who  found  it  to  con¬ 
tain  : — 

An  acrid  and  caustic  oil, 

Starch, 

A  vegeto- animal  substance. 

Traces  of  sugar. 

Extractive  matter. 

According  to  Feneulle  and  Capron  the  active 
principle  of  ellebore  is  constituted  by  a  species 
of  chemical  association  between  the  volatile  acid 
and  the  fatty  oil. 

Vauquelin,  on  the  other  hand,  attributes  the 
medicinal  action  of  the  root  of  the  ellebore  to  the 
acrid  oil,  which,  according  to  his  analysis,  forms 
one  of  the  principal  constituents  of  the  root ;  but 
this  acrid  and  caustic  oil  of  Vauquelin  seems  to 
be  the  same  substance  as  Feneulle  and  Capron’s 
mixture  of  volatile  acid  and  fatty  oil. 

Vauquelin  saw  the  acrid  oil  deposit  a  white 
crystalline  matter,  which  he  neglected,  however, 
to  examine. 

Both  analyses  are  very  imperfect. 

Ellebore  is  used  as  a  drastic  purgative :  it 
seems  to  exercise  a  special  action  on  the  brain. 
It  is  rather  a  dangerous  agent,  and  should  be 
used  with  great  caution  only. 

M.  Orfila  has  ascertained  that  the  root  of  the 
black  ellebore  loses  part  of  its  properties  by 
desiccation,  and  that  its  medicinal  efficacy 
diminishes  with  keeping.  This  may  be  readily 
accounted  for  if  we  take  it  for  granted  that  the 
medicinal  action  of  the  ellebore  is  to  be  attributed 
to  the  presence  of  a  volatile  principle  among  its 
constituents.  And,  on  the  other  hand,  the  pre¬ 
servation  of  part  of  this  volatile  principle  in  the 
dried  root  might  be  readily  explained  by  the 
close  association  which  would  appear  to  exist 
between  this  principle  and  the  fatty  matter. 

POWDEK  OF  ELLEBORE. 

Reduce  the  root  to  powder  without  leaving 
any  residue. 

_  The  powder  of  ellebore  being  still  more 
liable  to  alteration  and  loss  of  its  medicinal  pro¬ 
perties  than  the  root  in  its  original  state,  a  small 
quantity  only  should  be  prepared  at  a  time,  and 
kept  in  tight-stoppered  botdes. 

POMATUM  OF  ELLEBORE. 

Take  of  Powder  of  black  ellebore,  1  to  2 
parts. 

Hogslard,  8  parts. 

Mix. 

This  pomatum  is  used  in  cases  of  impetigo  of 
old  standing. 

AQUEOUS  SOLUTION  OF  ELLEBORE. 

This  form  is  now  almost  entirely  abandoned  ; 
it  was  at  one  time  rather  extensively  used  as  a 
purgative. 

The  decoction  of  black  ellebore  has  been  sue- 
cesslully  employed  in  cases  of  tinea  and  itch. 
Cullen  gives  the  following  formula: — 

Take  of  Decoction  of  ellebore,  500  grammes. 
Sulphuret  of  potassium,  2  grammes. 

Mix. 

There  appears,  however,  just  as  much  reason 
to  ascribe  the  favourable  action  of  this  compound 
to  the  alkaline  sulphuret  as  to  the  decoction  of 
the  ellebore. 

TINCTURE  OF  ELLEBORE. 

Take  of  Black  ellebore,  1  part. 

Alcohol  of  80  C.  (31®  Cartier), 5  parts. 
Let  the  mixture  macerate  for  eight  days ;  strain 
with  expression,  and  filter. 

M.  Personne  uses  alcohol  of  56  C.  instead  of 
that  of  80  C. 

Wendt’s  tincture  of  ellebore  (recommended 
in  mania)  is  prepared  of  one  part  of  the  green 
root  of  ellebore  and  eight  parts  of  alcohol  of 
88  C. 

ELLEBORE  WINE. 

Take  of  The  dry  root  of  biack  ellebore,  1  part. 
Spanish  wine,  8  parts. 

Comminute  the  root,  pour  the  wine  over  it, 
and  let  the  mixture  macerate  for  eight  days ; 
strain  with  expression,  and  filter. 

ELLEBORE  VINEGAR. 

Take  of  The  dried  root  of  black  ellebore,  1 
part. 

Vinegar,  12  parts. 


Let  the  root  macerate  in  the  vinegar  for  eight 
days ;  strain  with  expression,  and  filter. 

EXTRACT  OF  ELLEBORE. 

Two  sorts  of  extract  of  ellebore  were  formerly 
used,  viz.,  the  aqueous  extract  and  the  alcoholic 
extract  (prepared  with  alcohol  of  56  C.).  The 
former  is  now,  however,  universally  abandoned. 
With  alcohol  of  56  C.  the  root  yields  a  larger  pro¬ 
portion  of  extract  than  with  alcohol  of  80  C. 

bacher’s  tonic  pills, 

(Formula  of  the  French  Codex.) 

Take  of  Root  of  black  ellebore,  4  parts. 

Carbonate  of  potass,  1  part. 

Alcohol  of  56  C.  (21®  Cartier),  16 
parts. 

White  wine,  16  parts. 

Put  the  root,  the  carbonate  of  potass,  and  the 
alcohol,  into  a  matras,  and  let  the  mixture 
digest  for  twelve  hours  at  a  gentle  heat ;  strain 
with  expression. 

Take  the  grounds,  and  let  them  macerate  for 
twelve  hours  in  the  wine ;  boil  the  mixture,  anc. 
strain  with  expression. 

Clarify  the  two  liquids  by  rest  or  filtration  ; 
mix  them,  and  evaporate  to  the  consistence  of 
an  extract. 

Take  of  This  extract,  2  parts. 

Extract  of  myrrh,  2  parts. 

Powder  of  Centaurea  benedicta,  1 
part. 

Form  into  a  pilular  mass,  and  divide  into 
pills  of  5  centigrammes  each  ;  silver  them  over, 
and  keep  in  an  appropriate  well- closed  vessel. 

This  formula  differs  but  little  from  the  original 
formula  given  by  Bacher.  The  difference  lies  alto¬ 
gether  in  the  relative  proportion  of  the  wine  : 
Bacher  prescribes  6  parts  of  wine  to  1  part  of  the 
root,  whereas  the  Codex  prescribes  only  4  parts. 
Yet  this  deviation,  trifling  though  it  may  appear, 
creates  a  rather  marked  difference  in  the  nature 
of  the  product.  The  larger  quantity  of  the  fixed 
principles  of  the  wine  which  enter  into  the  com¬ 
position  of  the  extract  adds  to  the  weight  of  the 
latter,  and  diminishes  in  a  corresponding  propor¬ 
tion  the  relative  amount  of  the  active  principles 
supplied  by  the  ellebore. 

I  have  made  several  comparative  experiments 
with  a  view  to  ascertain  the  amount  of  the  active 
principles  of  the  ellebore  respectively  contained 
in  Bacher’s  extract  and  in  that  of  the  Codex.  I 
found  that  1  part  of  the  latter  represents  1.89 
of  the  root,  whereas  1  part  of  the  extract  pre¬ 
pared  according  to  Bacher’s  formula  (revised 
by  MM.  Henry  and  Guibourt)  represents 
only_  1.44  of  the  root.  Accordingly,  the 
physician  who  prescribes  5  centigrammes  of 
the  extract  of  the  Codex  gives  near  upon  the 
matter  of  10  centigrammes  of  the  root,  whilst  he 
gives  only  the  equivalent  of  6  centigrammes  of 
the  latter,  if  his  prescription  is  made  up  accord¬ 
ing  to  Bacher’s  (or  Henry  and  Guibourt’s)  for¬ 
mula. 

The  action  of  the  carbonate  of  potass  upon  the 
root  is  attended  with  the  emission  of  an  amino- 
niacal  odour,  owing  to  the  ensuing  mutual  de¬ 
composition  of  the  potass  salt,  and  of  the  ammo- 
niacal  salt  which  the  root  contains. 

The  intermixture  of  the  vinous  liquids  with 
the  alcoholic  tincture  is  attended  with  effer¬ 
vescence  ;  this  phenomenon  is  caused  by  the  de¬ 
composition  of  the  carbonate  of  potass  by  the 
acids  of  the  wine ;  these  latter  are,  however,  far 
from  sufficient  to  separate  the  potass.  Thus  a 
portion  only  of  the  carbonic  acid  is  expelled, 
whilst  another  portion  combines  with  part  of 
the  remaining  carbonate  to  sesquicarbonate  of 
potass. 

Bacher’s  tonic  pills  contain,  accordingly,  car¬ 
bonate,  sesquicarbonate,  tartrate,  and  acetate  of 
potass.  The  presence  of  the  acetate  and  carbo¬ 
nate  renders  the  pills  deliquescent. 

These  pills  are  given  as  a  purgative  in  dropsy, 
mania,  and  mental  depression,  in  doses  of  from 


in  the  water-bath  ;  add  the  honey,  and  form  a 
raellite  by  simple  solution.  Clarify  by  Desmaret’s 
method. 


10  to  60  centigrammes. 


OXTMEL  OF  ellebore. 

Take  of  Vinegar  of  black  ellebore,  50  parts. 

White  honey,  100  parts. 

Reduce  the  vinegar  to  29  parts  by  evaporation 


RHUBARB. 

The  rhubarb  of  commerce  seems  to  be  the  root  of 
the  Rheum  australe  of  Tartary.  It  possesses  tonic 
and  purgative  properties  ;  in  small  doses  it  is 
given  as  a  tonic,  in  large  doses  it  acts  as  a  pur¬ 
gative.  In  the  latter  quality  it  agrees  more 
particularly  with  persons  of  delicate  constitu¬ 
tion. 

According  to  Hornemann’s  analysis,  rhubarb 
has  the  following  composition  : — 


China 

Rheum  rha- 
ponticum.or 
English  Turkey 

Rhubarb. 

Rhubarb. 

Rhubarb. 

16.042 

24.475 

10.156 

9.582 

9.166 

2.187 

14.687 

16.854 

10.416 

1.458 

1.249 

0.833 

28.333 

30.416 

40.290 

1.042 

0.833 

_ 

13.583 

15.416 

8.542 

3.333 

3.125 

6.043 

.  . 

•  • 

1.043 

•  • 

,  , 

14.583 

0.939 

0.629 

1.477 

es,  rhubarb  contains  four 

Bitter  principle .  16.042 

Yellow  colouringmat- 

ter . 

Extract  with  tannin  ..  14.687 
Apothema  of  tannin . . 

Matter  extracted  by 

potass .  28.333 

Oxalic  acid .  1.042 

Fibre .  13.583 

Moisture  .  3.333 

Rhaponticin . 

Starch . 

Loss  . 

According  toBr _ ,  _  _ _ _ 

per  cent,  of  starch,  and  the  same  amount  of 
pectic  acid. 

The  substance  called  “  bitter  principle  of  rhu¬ 
barb”  in  the  preceding  analytical  table  used  to 
be  designated  formerly  by  the  name  of  Capho- 
picrite.  Pfeff  calls  it  Rhabarbarin  (Rhubar- 
barin). 

Rhubarbarin  has  a  brown  colour,  and  a  bitter, 
acrid,  and  disagreeable  taste.  It  is  soluble  in 
water,  in  alcohol,  and  in  ether.  It  is  obtained 
from  the  root  by  the  following  process : — 

Treat  the  root  with  water,  evaporate  the  solu¬ 
tion  obtained  to  dryness,  redissolve  in  water, 
filter  the  solution,  and  evaporate  again  to  dry¬ 
ness.  Redissolve  the  residue  in  alcohol,  and 
evaporate  once  more. 

MM.  Caventou  and  Peretti  regard  Rhubar¬ 
barin  as  a  compound  of  the  colouring  matter, 
and  of  a  brown  substance,  insoluble  in  water, 
soluble  in  alcohol,  which  Peretti  designates  as 
resin,  and  which,  according  to  Dr.  Tagliabo,  acts 
as  a  powerful  purgative  in  doses  of  ten  to  twelve 
grains. 

As  already  stated,  Rhubarbarin  is  soluble  in 
water,  although  the  two  matters  which,  accord¬ 
ing  to  Caventou  and  Peretti,  constitute  it  dis¬ 
solve  separately  in  that  menstruum  only  sparinglv 
and  with  difficulty. 

The  colouring  matter  of  rhubarb  (Rhein,  or 
Rhubarbaric  acid)  is  a  crystallizable,  yellow 
substance.  Exposed  to  the  action  of  fire,  it  vo¬ 
latilizes  partly  in  yellow,  odorous  vapours ;  it 
has  a  bitter,  harsh  taste.  It  is  sparingly  soluble 
in  cold,  but  more  readily  in  hot,  water.  In  al¬ 
cohol  of  75  C.  it  dissolves  very  sparingly,  even 
though  the  alcohol  be  boiling  ;  it  is  more  readily 
soluble  in  absolute  alcohol. 

It  dissolves  in  alkalis ;  the  alkaline  solutions 
have  a  fine  red  colour.  Acids  precipitate  it  from 
these  alkaline  solutions.  The  compounds  which 
rhein  forms  with  metallic  oxides  are  insoluble  in 
water ;  those  which  it  forms  with  the  acids  are 
yellow.  Gelatine  throws  it  down  from  its  solu¬ 
tions  in  form  of  a  tough  precipitate.  Nitric  acid 
acts  upon  it  with  great  difficulty  only. 

Rhein  is  obtained  best  by  the  following  pro¬ 
cess  (Henry’s)  :  — 

lake  85  parts  of  the  aqueous  extract  of  rhu- 
larb,  and  22^  parts  of  nitric  acid  of  1.325,  di¬ 
nted  with  255  parts  of  water.  Mix,  and  heat 
the  mixture  slightly,  when  the  extract  of  rhu¬ 
barb  will  separate  into  two  parts  ;  the  one  of 
which,  the  orange-coloured  one,  is  the  colouring 
matter.  Purify  the  latter  by  repeated  washing 
with  water. 

It  may  be  obtained  also  by  heating  powder  of 
rhubarb  in  a  crucible  covered  with  a  funnel. 

A  portion  of  it  may  be  extracted  also  by  the 
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direct  action  of  ether  upon  powder  of  rhu¬ 
barb. 

It  must  be  confessed  that  the  nature  and  pro¬ 
perties  of  the  bitter  principle  of  rhubarb  and 
of  rhein  are  as  yet  but  imperfectly  known  to  us. 

Professor  Dulck  believes  that  the  active  matter 
of  rhubarb  is  a  deliquescent  substance,  readily 
soluble  in  water,  in  alcohol,  and  in  ether.  He 
calls  this  substance  rhe'in,  and  assumes  the 
principle  usually  so  called  to  be  a  product  of  de¬ 
composition.  Dulck’s  rhein  has  the  odour  and 
flavour  of  the  root. 

It  would  appear  that  rhubarb,  besides  the 
elements  which  we  have  already  enumerated, 
contains  also  a  little  volatile  oil,  which  gives  to 
the  root  its  peculiar  odour,  and,  according  to 
Peretti,  some  sugar.  It  appears  to  contain, 
moreover,  a  little  fixed  oil,  soluble  in  alcohol  and 
in  ether. 

China  rhubarb  contains,  according  to  Henry, 
one  third  of  its  own  weight  of  oxalate  of  lime  ; 
Muscovy  rhubarb  contains  a  little  less,  French 
rhubarb  only  about  ten  per  cent,  of  that  salt. 

The  rhaponticin  which  Hornemann  found  in 
Rheum  rhaponticum  crystallizes  in  yellow 
spangles.  It  is  insipid  and  inodorous.  It  re¬ 
fuses  to  dissolve  in  cold  water.  It  is  insoluble 
also  in  ether  and  in  the  volatile  oils. 

I.  PREPAKATIONS  CONTAINING  THE  WHOLE  SUB¬ 
STANCE  OF  THE  RHUBARB. 

POWDER  OF  RHUBARB. 

Reduce  the  root  to  powder  without  leaving 
any  residue. 

The  powder  of  rhubarb  has  a  fine  yellow 
colour.  It  is  given  in  doses  of  forty  to  sixty  cen¬ 
tigrammes,  as  a  tonic,  stomachic,  and  digestive. 
In  doses  of  two  to  four  grammes  it  acts  as  a  pur¬ 
gative. 

LOZENGES  OF  RHUBARB. 

Take  of  Rhubaib  in  powder,  1  part. 

White  sugar,  11  parts. 

Mucilage  of  gum  tragacanth,  made 
with  cinnamon- water,  a  sufficiency. 

Make  into  lozenges  of  sixty  centigrammes 
each. 

It.  PRODUCTS  OBTAINED  BY  THE  ACTION  OF 
WATER  UPON  RHUBARB. 

AQUEOUS  SOLUTION  OP  RHUBARB. 

The  liquids  obtained  by  macerating  rhubarb 
in  cold,  or  infusing  it  in  boiling,  water  are  trans¬ 
parent.  The  liquid  obtained  by  decoction  is 
turbid,  or  turns  so  upon  cooling. 

If  either  of  these  liquids  is  evaporated  to  the 
consistence  of  an  extract,  and  the  latter  is  then 
redissolved  in  water,  there  remains  an  undis¬ 
solved  residue  behind,  of  resinous  appearance  ; 
this  residue  dissolves  readily  in  alcohol.  M. 
Henry  called  it  resin  of  rhubarb.  It  is  brown, 
and  possesses  in  a  considerable  degree  the  smell 
and  taste  of  rhubarb  ;  decoction  in  water  effects 
partial  solution  of  it,  and  this  solution  turns  turbid 
upon  cooling  ;  the  filtrate  of  the  turbid  solution 
looks  exactly  like  the  simple  infusion  of  rhubarb. 
Repeated  decoctions  in  water  are  attended  with 
the  same  result,  with  this  difference  only,  that 
the  relative  proportion  of  matter  dissolved  de¬ 
creases  with  every  new  process  of  decoction. 
According  to  Henry,  this  is  to  be  attributed  to 
the  circumstance  that  the  treatment  of  the  ex¬ 
tract  with  water  fails  to  effect  the  total  separation 
of  the  resinous  substance  from  the  soluble  prin¬ 
ciples  of  the  rhubarb. 

Thus,  when  rhubarb  is  treated  by  maceration 
or  infusion,  part  of  the  resinous  matter  dissolves 
in  the  water  (owing  to  the  presence  and  influence 
of  the  other  principles  contained  in  the  root). 
Subsequently,  upon  the  concentration  of  the 
liquid,  part  of  this  resinous  matter  separates  in 
conjunction  with  a  portion  of  the  soluble  prin¬ 
ciples,  which  latter  may  then,  as  we  have  seen, 
be  removed  by  repeated  decoctions  in  water. 
Rhubarb-root  which  has  been  subjected  to  the 
action  of  cold  water  simply  retains  a  portion  of 
the  same  resinous  compound,  which  may  be 
extracted  from  it  by  the  action  of  alcohol." 

The  decoction  of  the  root  carries  off  a  larger 
proportion  of  the  resin  than  either  maceration  or 
infusion.  It  is  the  suspended  resin  that  imparts 


the  turbid  appearance  to  the  decoction  of  rhu¬ 
barb. 

When  the  rhubarb  is  intended  to  act  as  a 
tonic,  the  aqueous  solution  of  one  to  one  and  a 
half  gramme  of  the  root  will  suffice  for  a  dose ; 
but,  when  it  is  intended  to  act  as  a  purgative, 
from  eight  to  twelve  grammes  of  the  root  will 
be  required. 

Some  practitioners  add  carbonate  of  potass  to 
the  aqueous  solution  of  rhubarb.  The  addition 
of  this  alkaline  carbonate  imparts  to  the  liquid 
a  red-brown  tint,  from  the  action  of  the  alkali 
upon  the  colouring  matters  of  the  rhubarb. 
Some  add  the  carbonate  simply  to  the  aqueous 
solution,  in  which  case  no  other  effect  is  pro¬ 
duced  than  that  the  medicinal  action  of  the  car¬ 
bonate  is  combined  with  that  of  the  rhubarb. 
Others  boil  the  rhubarb  in  a  solution  of  the 
alkaline  carbonate,  which  proceeding  has  the 
effect  to  determine  the  solution  of  that  portion 
of  the  resin  which  simple  treatment  with  water 
would  have  left  behind  in  the  root. 

EXTRACT  OF  RHUBARB. 

Take  of  Rhubarb,  1  part. 

Water  of  68“  F.,  7  parts. 

Tear  the  root  inio  small  pieces  with  a  pair  of 
pincers,  throw  the  pieces  into  four  parts  of  the 
water,  and  keep  macerating  for  twelve  hours  ; 
strain  with  slight  expression  ;  macerate  the 
grounds  for  twelve  hours  in  the  remaining  three 
parts  of  the  water.  Strain  with  expression. 
Pour  the  two  products  together,  filter,  and 
evaporate  the  filtrate  to  the  consistence  of  an 
extract. 

China  rhubarb  yields  about  one  half  its  own 
weight  of  extract. 

SYRUP  OF  RHUBARB. 

Take  of  Rhubarb,  1  part. 

Water,  5  parts. 

Sugar,  a  sufficiency. 

Let  the  rhubarb  macerate  in  the  water  for 
twelve  hours,  strain  with  expression,  and  filter. 
Add  to  the  filtrate  180  parts  of  sugar  for  every 
100  parts  of  liquid,  and  prepare  a  syrup  by 
simple  solution  in  the  water-bath.  Thirty 
grammes  of  the  syrup  contain  the  soluble  parts 
of  two  grammes  of  the  root. 

III.  PRODUCTS  OBTAINED  BY  THE  ACTION 
OF  ALCOHOL  UPON  RHUBARB. 

TINCTURE  OF  RHUBARB. 

Take  of  Rhubarb,  1  part. 

Alcohol  of  56  C.,  5  parts. 

Let  the  rhubarb  macerate  in  the  alcohol  for 
fifteen  days  ;  strain  with  expression  ;  filter. 

Alcohol  dissolves  the  whole  of  the  active  prin¬ 
ciples  of  the  rhubarb.  The  alcoholic  tincture 
contains,  of  course,  a  proportionally  larger 
amount  of  the  resinous  principle  than  the 
liquids  obtained  by  the  action  of  water  upon 
the  root. 

One  part  of  the  tincture  represents  a  trifle  less 
than  the  one  fifth  of  its  own  weight  of  rhubarb. 

ALCOHOLIC  EXTRACT  OF  RHUBARB. 

Take  of  Rhubarb,  1  part. 

Alcohol  of  56  C.,  a  sufficiency. 

Treat  the  rhubarb  repeatedly  with  alcohol ; 
distil  the  products,  and  evaporate  the  residue  to 
the  consistence  of  an  extract. 

Rhubarb  treated  with  alcohol  yields  about 
the  same  quantity  of  extract  that  is  obtained 
by  the  action  of  water ;  but  the  alcoholic  extract 
contains,  of  course,  a  larger  proportion  of  resin 
than  the  aqueous  extract. 

IV.  PRODUCTS  OBTAINED  BY  THE  ACTION  OF 
WINE  UPON  RHUBARB. 

RHUBARB  WINE, 

Take  of  Rhubarb,  8  parts. 

Cinnamon,  1  part. 

Malaga  wine,  250  parts. 

Let  the  rhubarb  and  cinnamon  macerate  in 
the  wine  for  eight  days  ;  strain  with  expression ; 
filter. 

darel’s  tincture. 

Take  of  Rhubarb,  8  parts. 

Bitter  orange-peel,  2  parts. 

Lesser  cardamoms,  1  part. 

Elicampane-root,  4  parts. 

Madeira  wine,  125  parts. 


RUMEX  PATIENTIA. 

The  root  of  Rumex  patientia  is  used  as  a 
diuretic  and  depurative.  It  enjoys  considerable 
reputation  in  the  treatment  of  diseases  of  the 
skin. 

According  to  Riegel,  the  root  of  Rumex  pa¬ 
tientia  contains : — 

Resin, 

Ruraicin, 

Sulphur, 

Extractive  matter  resembling  tannin, 
Starch, 

Albumen, 

Divers  salts. 

Rumicin  bears  the  strongest  resemblance  to 
rhubarbarin ;  the  two  principles  seem,  in  fact, 
to  be  identical. 

The  root  of  Rumex  patientia  resembles  greatly 
that  of  rhubarb  ;  like  the  latter  it  is  astrin¬ 
gent,  and  in  large  doses  acts  as  a  gentle  purga¬ 
tive. 

The  aqueous  extract  of  patientia  redissolves 
almost  completely  in  water,  whilst  the  alcoholic 
extract,  like  that  of  rhubarb,  leaves  a  very  co¬ 
pious  residue,  possessing  in  a  considerable  de¬ 
gree  the  smell  and  taste  of  the  root. 

ptisan  of  rumex  patientia. 

Take  of  Pounded  root  of  patientia,  32 
grammes. 

Boiling  water,  1,000  grammes. 

Let  the  root  infuse  in  the  water  for  two  hours  ; 
strain. 

extract  of  PATIENTIA. 

Take  of  Root  of  patientia,  any  quantity  you 
like. 

Water  of  68“  F.,  a  sufficiency. 

Moisten  the  root  with  one  half  its  own  weight 
of  water  of  68°  F.,  and  proceed  by  lixiviation. 

Evaporate  to  the  consistence  of  an  extract. 

The  root  yields  about  the  one  fourth  part  of 
its  own  weight  of  extract. 

An  excellent  extract  may  be  prepared  also  by 
solution  of  the  alcoholic  extract  of  the  root  in 
cold  water,  filtration  of  the  solution,  and  evapo¬ 
ration  of  the  filtrate. 

PULP  OF  RUMEX  PATIENTIA. 

Take  of  Fresh  root  of  patientia,  any  quantity 
jmu  like. 

Reduce  to  a  pulp  by  means  of  the  grater. 

This  pulp  is  recommended  against  the  itch  ;  it 
is  applied  in  embrocation  and  friction. 

ANTIPSORIC  POMATUM. 

Take  of  Flowers  of  sulphur,  1  part. 

Pulp  of  patientia-root. 

Lemon  juice,  of  each  8  parts. 

Hogslard,  16  parts. 

M.S.A. 


WHITE.  AGARIC. 

White  agaric  (Boletus  laricis)  is  composed,  ac¬ 
cording  to  Braconnot’s  analysis,  of — 

A  peculiar  resin . .  72  per  cent. 

Bitter  extractive. .  2  “ 

Fungin .  26  “ 

100 

The  resin  of  agaric  is  white,  opaque,  granular, 
and  almost  tasteless.  Cold  water  exercises  but 
little  action  upon  it.  By  boiling  it  in  water,  a 
thick,  viscous,  ropy,  and  frothy  liquid  is  pro¬ 
duced.  It  is  soluble  in  hot  ether,  and  in  es¬ 
sence  of  turpentine ;  it  combines  with  the  alkalis. 
Nitric  acid  exercises  hardly  any'  action  upon  it. 
It  reddens  litmus  paper. 

Agaric  is  a  drastic  purgative.  It  is  given  also 
against  nocturnal  perspiration  in  doses  of  twenty 
centigrammes,  to  be  taken  in  the  evening  (one 
dose)  in  a  mucilage  or  some  bitter  extract. 

POWDER  OF  AGARIC. 

Cut  the  agaric  into  thin  slices,  dry  in  the  stove, 
and  reduce  to  powder  in  a  covered  mortar. 

EXTRACT  OF  AGARIC. 

Take  of  Agaric,  1  part. 

Cold  water,  6  parts. 

Macerate  the  agaric  in  four  parts  of  the  water ; 
strain  with  expression  ;  macerate  the  grounds  in 
the  remaining  two  parts  of  water,  strain,  pour 
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the  liquids  together,  and  evaporate  to  the  con¬ 
sistence  of  an  extract. 


COLOCYNTH. 

Colocynth  (Cucumis  colocynthis)  is  used  as  a 
drastic  purgative  (in  doses  of  fifty  centi¬ 
grammes  to  one  gramme).  This  substance  may 
cause  infiammation  of  the  tissues,  and  should  be 
administered  with  great  caution. 

According  to  Meisner’s  analysis,  colocynth 
contains ; — 

A  fatty  oil. 

Bitter  resin, 

A  bitter  principle  (colocynthin), 
Extractive, 

Gum, 

Pectic  acid, 

Gummous  extract. 

Salts. 

The  bitter  principle  of  the  colocynth  has  been 
studied  by  Braconnot  and  Herberger,  Its  colour 
is  reddish  yellow  (the  colour  of  the  powder  is 
yellow).  It  is  translucid  and  friable,  and  has  an 
exceedingly  bitter  taste.  It  burns  like  a  resin. 
It  dissolves  in  five  parts  of  cold  water,  but  is 
much  more  largely  soluble  in  boiling  water  ;  refri¬ 
geration  fails  to  effect  its  separation  from  the 
solution  in  the  latter  menstruum.  It  is  equally 
soluble  in  alcohol  and  in  ether.  Acids  and 
highly  deliquescent  salts  precipitate  it  from  its 
solutions  in  form  of  a  coherent,  viscous  mass. 
Alkalis  fail  to  precipitate  it.  It  contains  ni¬ 
trogen,  and,  according  to  Braconnot’s  observa¬ 
tion,  restores  the  blue  colour  of  reddened  litmus 
paper.  Infusion  of  gallnuts  fails  to  precipitate 
it  from  its  solutions. 

The  bitter  principle  is  associated  in  the  paren¬ 
chyma  of  the  fruit  with  other  matters  which  alter 
its  purity.  Thus,  by  treating  the  fruit  with 
alcohol  we  obtain  a  yellowish  product,  appa¬ 
rently  of  complex  nature.  The  action  of  cold 
water  separates  this  product  into  two  parts,  of 
which  the  one  dissolves  in  the  water,  and  the 
other  is  deposited  in  form  of  white  threads. 
These  latter  unite  subsequently  into  a  yellowish, 
ductile  mass  resembling  soft  resin.  Repeated 
treatment  with  fresh  quantities  of  water  suc¬ 
ceeds  in  the  end  to  effect  the  solution  of  this 
matter.  Upon  evaporation  the  dissolved  matter 
separates  again  in  form  of  a  yellow  resin  ;  how¬ 
ever,  if  the  evaporation  is  carried  to  dryness, 
the  residuary  extract  presents  a  brown  colour. 
This  extract  is  exceedingly  bitter ;  it  dissolves 
in  a  small  proportion  of  water. 

To  produce  the  bitter  principle  of  the  colocynth 
Braconnot  dissolves  this  aqueous  extract  in  al¬ 
cohol,  by  which  means  the  gum  is  separated. 
He  evaporates  the  solution,  and  treats  the 
residue  with  a  small  quantity  of  water,  which 
dissolves  a  little  acetate  of  potass,  and  leaves 
nearly  the  whole  of  the  bitter  principle  behind. 
In  this  state  the  bitter  principle  seems  to  be 
associated  with  some  foreign  matter,  which  im¬ 
parts  to  it  the  properly  of  being  precipitated  by 
infusion  of  gallnuts,  which,  as  we  have  stated, 
fails  to  precipitate  the  pure  principle. 

Herberger  prepares,  in  the  first  place,  an  al¬ 
coholic  extract  of  colocynths.  He  dissolves 
this  extract  in  a  copious  amount  of  hot  water 
(not  boiling).  He  filters  the  solution,  and  pre¬ 
cipitates  the  filtrate  with  acetate  of  lead.  He 
filters  again,  and  then  removes  the  excess  of 
lead  by  transmitting  through  the  liquid  a  current 
of  sulphuretted  hydrogen  gas.  He  now  evapo¬ 
rates  to  the  consistence  of  a  thin  syrup,  and  adds 
to  this  ammonia  (slightly  in  excess),  which  pre¬ 
cipitates  the  bitter  principle  in  form  of  yellow 
flakes.  He  expresses  the  latter,  and  redissolves 
them  in  alcohol.  He  clarifies  the  solution  with 
animal  charcoal,  and  evaporates  finally  to  dry¬ 
ness. 

.  POWDER  OF  COLOCYNTHS. 

Remove  the  seeds,  and  dry  the  fleshy'part  in 
a  stove.  Pound  in  a  mortar,  and  sift  the  powder 
through  a  hair  sieve. 

WINE  OF  COLOCYNTHS. 

Take  of  Incised  colocynths,  1  part. 

Alcohol  of  56  C.,  3  parts. 

Good  white  wine,  47  parts. 


Let  the  colocynths  macerate  in  the  alcohol  for 
twenty-four  hours,  add  the  wine,  and  continue 
the  maceration  eight  days  longer.  Strain  with 
expression,  and  filter.  30  grammes  of  the  fil¬ 
trate  contain  the  substance  of  60  centigrammes 
of  colocynths. 

EXTRACT  OF  COLOCYNTHS. 

Take  of  The  fleshy  part  of  the  colocynth,  any 
quantity  you  like. 

Macerate  in  cold  water ;  strain  with  expres¬ 
sion,  and  evaporate  to  the  consistence  of  an  ex¬ 
tract,  taking  care  to  add,  towards  the  termination 
of  the  process,  a  small  quantity  of  alcohol,  which 
serves  to  distribute  the  resinous  matter  more 
equally  through  the  mass  of  the  extract,  and  to 
render  the  latter  uniform. 

The  extract  of  colocynths  has  a  yellow-brown 
colour  and  an  excessively  bitter  taste.  It  is  in¬ 
odorous. 

Besides  the  aqueous  we  use  also  the  alcoholic 
extract  of  colocynths. 

POMATUM  OF  COLOCYNTHS. 

Take  of  Powder  of  colocynths,  1  part. 

Hogslard,  3  parts. 

Mix. 

This  pomatum  is  recommended  as  a  purgative 
in  frictions  on  the  abdomen.  The  quantity 
usually  rubbed  in  varies  from  2  to  4  grammes. 


THE  IDEA  OF  POLARITY. 

A  LECTURE  DELIVERED  AT  THE  ROYAL  INSTITU¬ 
TION,  ON  FRIDAY  EVENING,  JAN.  19, 

By  the  Rev.  W.  WHEWELL,  D.D., 
Master  of  Trinity  College^  Cambridge, 

Gentlemen,  I  would  have  felt  considerable 
hesitation  in  attempting  to  address  such  an 
audience  as  this  on  a  subject  which  cannot 
derive,  either  from  experiments  or  from  apparatus 
to  be  exhibited,  an  interest  frequently  attaching  to 
lectures  delivered  in  this  place  ;  but,  the  mana¬ 
gers  of  this  institution  having  thought  that  a  lec¬ 
ture  on  the  idea  of  polarity  may  have  its  interest, 
I  was  most  willing  and  desirous  to  second  their 
views,  and  now  appear  here  to  select  and  pre¬ 
sent,  in  the  brief  period  assigned  to  me,  from  the 
general  science  of  the  subject,  such  conceptions 
as  are  of  greatest  importance.  I  do  not  know 
whether  a  large  portion  of  the  company  look 
with  alarm  on  anything  so  apparently  technical 
and  metaphysical  as  the  exhibition  of  an  idea  ; 
but  I  have  no  doubt  that,  if  I  can  succeed  in 
bringing  to  the  minds  of  those  present  the  ope¬ 
rations  in  which  the  idea  is  involved,  I  shall 
facilitate  the  progress  of  science,  so  far  as  the 
present  audience  is  concerned.  I  am  aware 
that  there  are  some  who  have  taken  a  view 
of  the  progress  of  science  different  from  this, — 
persons  who  maintain  that  there  is  a  metaphy¬ 
sical  and  a  positive  state  of  science,  whose  cul¬ 
tivation  and  progress  are  distinct  and  indepen¬ 
dent  of  each  other.  I  believe  that  views  of 
that  kind  proceed  on  notions  altogether  opposed 
to  the  whole  history  of  science.  Whenever  the 
progress  of  positive  science  has  been  most  real 
the  metaphysical  methods  have  been  most 
actively  employed,  and  it  is  the  very  condition 
of  all  progress  that  this  should  be  so.  Time, 
space,  number,  force,  resistance,  limitation,  and 
quantity,  considered  in  a  general  form,  are  con¬ 
ceptions  as  abstract  and  metaphysical  as  any  it  is 
possible  to  form ;  and  the  idea  of  contrariety,  in  its 
largest  sense,  is  one  which  might  be  called 
metaphysical  very  consistently.  I  am,  how¬ 
ever,  well  aware  that  the  notion  of  polarity  is 
necessary  to  understand  the  advances  of  ex¬ 
perimental  science  now  going  on  amongst  us. 
We  cannot  comprehend  the  truths  of  science  in 
their  general  form  without  possessing  ourselves 
of  the  idea  which  is  the  source  and  result  of  all 
the  details  of  science ;  and  all  attempts  to  do  so 
are  abortive.  Each  class  of  intelligence  in  every 
era  has  its  taste  in  the  scientific  field.  In  the 
last  century  those  who  loved  science,  and  were 
devoted  to  her,  strove  to  possess  themselves  of 
the  ideas  concerned  in  understanding,  in  their 
largest  and  truest  sense,  the  Newtonian  system 


of  philosophy.  What  were  momentum,  inertia, 
vis  vivm,  greatest  and  least  action  ?  These  and 
other  abstract  terms,  more  or  less  familiar,  fur¬ 
nished  occupation  to  the  philosophic  minds  of 
the  last  century.  In  the  progress  of  science 
many  of  these  questions  have  been  elucidated  ; 
and  new  facts  have  suggested  us  many  other 
questions  to  solve  and  many  additional  ideas  to 
investigate.  Among  the  most  important  of  these 
is  the  idea  of  polarity. 

In  attempting  to  treat  of  the  idea  of  polarity 
I  must  begin  by  speaking  of  poles. 

The  first  instance  in  which  we  find  poles 
spoken  of  with  any  degree  of  circumstantiality 
is  in  Gilbert’s  work  on  the  magnet,  and  in  his 
“Philosophy,”  published  in  1600.  Bacon  has 
spoken  of  this  writer  with  much  injustice.  He 
says  : — “  Gilbert  has  extracted  a  philosophy  out 
ol  the  magnet.”  Yes,  it  is  true  Gilbert  did  so, 
but  he  laid  the  foundations  of  his  reasonings  as 
wide  and  deep  as  did  Bacon  himself.  He  speaks 
of  the  magnet  and  its  poles,  and  says  that  ma¬ 
thematicians  are  accustomed  to  speak  of  poles  in 
connection  with  every  revolving  sphere ;  and  he 
says  the  magnet  has  its  poles  ;  there  are  certain 
termini  which  limit  the  direction  of  the  force. 
From  that  property  of  the  magnet  he  did  extract 
a  part  of  his  philosophy,  and  even  now  we  have 
not  extracted  all  the  philosophy  which  that  fact 
contains  :  it  is  capable  of  still  giving  out  much 
more,  and  perhaps,  when  the  idea  of  magnetic 
polarity  is  fully  grasped,  our  knowledge  will  be 
tar  more  exact  of  many  subjects  which  we  have 
not  been  accustomed  to  associate  with  it  in  our 
thoughts.  The  notion  of  the  magnet  as  generally 
received  and  understood  is  that  of  its  north  and 
south  poles.  It  is  found  that  if  we  approach 
what  is  called  the  north  pole  of  a  magnetic 
needle  to  the  south  pole  of  a  magnet  they 
mutually  attract  one  another,  and  that  the  two 
north  poles  of  separate  magnets  reciprocallv 
repel  each  other,  and  that  the  same  is  true  o'f 
the  two  south  poles.  But  Gilbert  further  notices 
the  magnetism  of  the  earth  by  which  the 
magnetic  needle  remains  in  a  certain  determinate 
position  at  every  part  of  the  earth’s  surface.  At 
most  parts  this  direction  was  believed  to  be  im¬ 
mediately  north  and  south.  He  was  the  first  to 
suggest  that  this  polar  tendency  of  the  ferruginous 
bodies  is  produced  by  induction  from  the  mag¬ 
netism  of  the  earth.  The  facts  of  magnetism 
were  at  that  time  too  little  known  to  make  any 
very  correct  theory  possible,  but,  as  they  became 
better  known,  attempts  were  made  to  form  some 
simple  and  general  view  of  the  mode  in  which 
the  needle  was  influenced,  and  made  to  assume 
its  peculiar  position.  The  suppositions  which 
have  been  hazarded  on  this  point  have  gone 
through  rapid  changes,  the  history  of  which  is 
most_  instructive.  Hausteen,  a  Dane,  with 
amazing  industry  got  together  an  immense 
number  of  observations,  and,  theorizing  on  them, 
he  came  to  the  conclusion  that  there  were  four 
magnetic  poles  to  which  the  needle  pointed. 
One  of  these  he  placed  in  the  north  of  Si¬ 
beria,  one  in  Spain,  one  in  South  Australia, 
and  a  fourth  in  Cape  Horn.  This  view  was  a 
great  advance  upon  the  previous  state  of 
knowledge,  but  in  a  short  time  it  was  super¬ 
seded  by  a  larger  consideration  of  the  sub¬ 
ject  by  a  great  German  mathematician,  who 
considered  the  needle  as  not  guided  by  poles, 
but  all  the  elements  of  the  earth  were 
regarded  as  having  a  magnetic  character.  He 
combined  and  harmonized  all  the  previously 
known  facts,  and  showed  that  there  are  not  four 
magnetic  poles,  but  two  only.  Gauss  afterwards 
showed  that  those  irregularities  which  seemed  to 
require  the  existence  of  four  poles  were  nothing 
more  than  local  aberrations  ;  just  as  the  surface 
of  the  earth  was  here  elevated  and  there  de¬ 
pressed,  yet  not  in  such  a  way  as  to  destroy  the 
spherical  character,  so  was  the  general  direction 
of  the  lines  of  magnetic  influence  modified  here 
and  there ;  but,  notwithstanding,  their  outline 
was  distinct  and  regular.  This  is  the  first  great 
example  of  the  way  in  which  investigations  con¬ 
cerning  the  property  of  the  magnet  to  point  in  a 
determinate  direction  were  carried  out  until  the 
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notion  of  poles  disappeared  and  vanished  alto¬ 

gether ;  so  that,  instead  of  poles,  we  have 
polarity,  the  polarity  of  every  element  of  the 
earth’s  surface,  and  facts  at  first  extremely 
anomalous  became  harmonious  in  the  new 
theory. 

Twenty  years  ago  people  began  to  talk  of  the 
polarization  of  light.  This  term  was  long  used 
without  any  popular  explanation  of  its  meaning 
being  given  along  with  it,  such  a  definition  as 
would  convey  its  import  to  the  minds  of  persons 
acquainted  with  only  general  literature.  I  heard 
of  a  lecturer,  a  professor  of  fame  in  one  of  our 
institutions,  who,  lecturing  on  minerals,  said  to 
his  class,  about  the  period  of  which  I  am  speak¬ 
ing: — “They  call  it  polarization,  but  it  is  a 
word  of  no  meaning.  They  might  as  well  call 
it  X.”  But  this  was  a  mistake.  In  point  of 
fact,  the  term  polarization  did  express  a  definite 
idea  in  a  certain  manner.  Malus,  the  discoverer 
of  polarization,  says  he  was  compelled  to  employ 
it  on  account  of  the  great  resemblance  of  the 
effect  of  the  forces  concerned  in  its  phenomena 
to  that  of  a  needle  which  turns  the  poles  of  a 
series  of  magnetic  needles  all  into  the  same  di¬ 
rection.  He  found  that  amongst  the  rays  of 
light  there  were  some  which  refused  to  be  re¬ 
flected  and  transmitted  but  in  a  certain  direction. 
A  ray  of  light  as  it  comes  from  the  sun,  or  any 
other  self-luminous  body,  provided  its  angle  of 
incidence  and  the  plane  in  which  it  lies  are  the 
same,  may  be  transmitted  or  reflected,  and  its 
intensity  or  direction  undergo  no  alteration. 
But,  if  we  take  a  ray  that  has  undergone  some 
reflections,  refractions,  &c.,  this  uniformity  of 
result  disappears.  It  becomes  important,  then, 
in  what  plane  the  reflecting  or  refracting 
surface  presents  itself.  The  ray  seems  to  have 
got  sides  to  it,  and  to  have  a  right,  a  left,  a  front, 
and  a  back,  and  some  of  the  phenomena  of  such 
a  ray  depend  on  the  position  with  respect  to  those 
sides  in  which  the  plane  of  irradiaiice  lies.  The 
transmissibility  or  non-transmissibility  of  such 
a  ray  may  be  rudely  represented  by  comparing 
the  unpolarized  ray  to  a  cylindrical  rod  which  in 
any  angle  of  irradiance  to  a  plane  surface  may  be 
turned  on  its  own  axis,  and  its  relations  to  the 
plane  yet  remain  the  same,  while  the  relations 
of  a  square-sided  rod  to  the  plane  would 
vary  essentially  with  every  such  rotation. 
Any  thin  sheet  to  be  thrust  through  the  narrow 
interstices  of  a  parting  must  be  presented,  not 
crosswise,  but  in  one  particular  plane.  The  po¬ 
sitions  under  which  alone  the  ray  will  pass  are 
related  to  its  sides.  To  account  for  this  singular 
property  of  certain  kinds  several  hypotheses  have 
been  published  ;  that_  most  generally  received 
at  the  present  moment  is  the  theory  of  transverse 
vibrations  discovered  by  Bresnel.  All  light  is 
assumed  to  be  propagated  by  undulatory  motion, 
such  as  takes  place  when  a  long,  stretched  cord 
is  struck  or  otherwise  disturbed  at  one  end. 
The  wave  runs  along  the  cord  in  the  direction  of 
its  length,  but  each  molecule  of  the  cord  moves 
in  a  plane  perpendicular  to  it ;  and  something 
like  this  M.  Fresnel  thinks  takes  place  in  the 
case  of  light.  He  imagines  that  we  see  only 
light  communicated  by  such  of  the  vibrating 
motions  of  the  ethereal  molecules  as  are  per¬ 
formed  in  planes  lying  perpendicular  to  the 
direction  of  the  rays.  Thus  a  polarized  ray  is 
one  in  which  the  vibration  is  continually  per¬ 
formed  in  one  plane,  owing  either  to  a  regular 
motion  which  the  luminous  particle  has  received, 
originally,  or  to  some  subsequent  cause  acting 
on  the  waves  themselves,  which  disposes  the 
plane  of  their  direction  all  one  way.  An  un¬ 
polarized  ray  is,  then,  one  in  which  the  plane  of 
vibration  is  perpetually  changing,  or  in  which 
the  vibrating  particles  of  the  luminary  are  per¬ 
petually  shifting  their  planes  of  motion,  and  in 
which  no  cause  has  subsequently  acted  to  bring 
the  vibrations  thus  excited  to  coincident  planes. 
To  grasp  the  phenomena  of  transmission  and 
non-transmission,  and  the  other  characteristics 
of  certain  kinds  of  light,  together,  the  word  po¬ 
larity  indicates  the  leading  circumstance  to  be 
attended  to. 

In  electricity  the  antithesis  which  we  have  ob¬ 


served  in  magnetism  and  polarized  light  again 
comes  forward,  under  the  form  of  attraction  and 
repulsion.  For  electricity  and  magnetism  the 
same  theory  will  suffice  ;  at  the  same  time  the 
notion  of  poles  in  electricity  is  not  so  far  ad¬ 
vanced  as  in  magnetism,  for  polarity  in  the 
phenomena  of  the  former  depends  very  much  on 
the  form  of  the  conductor.  It  was  found  neces¬ 
sary,  in  order  to  group  the  facts  together  as  they 
became  known,  to  conceive  some  kind  of  ma¬ 
chinery  to  embrace  them,  and  the  machinery 
conceived  at  that  time  was  the  hypothesis  of 
Coulomb, 

At  this  period  the  battery  and  pile  of  Galvani 
and  Volta  were  invented,  and  many  collateral  re¬ 
searches  threw  light  on  that  subject.  A  new 
kind  of  polarity  was  discovered  closely  connected 
with  chemistry.  It  was  found  that  tlie  direction 
of  the  course  of  the  fluid  was  lietermined  in  some 
sort  by  the  chemical  character  of  the  body  em¬ 
ployed  to  produce  it.  It  is  true  that  at  an 
earlier  period  the  latent  idea  of  polarity  liad 
slumbered  in  the  distinction  according  to  which 
every  body  was  regarded  as  a  base  or  an  acid ; 
but  when  the  galvanic  battery  was  discovered 
the  term  poles  came  into  much  more  prominent 
use.  Certain  chemical  decompositions  were  seen 
to  go  on  in  one  place,  and  produced  a  current  in 
a  place  widely  removed.  You  have  chemical 
synthesis  and  analysis  going  on.  The  notion 
through  \’shich  these  phenomena  are  envisaged  is 
that  certain  elements  of  the  decomposed  body 
went  in  one  direction  and  certain  of  them  in 
another.  The  fluid  enters  at  a  certain  part 
of  the  surface  of  a  decomposing  body,  as  at 
a  door.  This  Dr.  Faraday  has  called  the  anode  : 
it  goes  out  at  another  door,  as  it  were,  and  that 
he  has  called  the  cathode.  Here  the  notion  of 
poles  again  disappears,  and  we  are  left  with  the 
idea  of  polarity.  We  have  no  poles,  but  a  ten¬ 
dency  determined  by  the  properties  of  the  sub¬ 
stance  acted  on.  The  connection  between  the 
two  kinds  of  polarity,  that  of  magnetism  and 
that  of  electricity,  became  far  mdfe  prominent 
through  the  remarkable  discovery  by  Oersted 
of  electro-magnetism— the  effects  of  a  galvanic 
current  on  a  magnet.  Oersted  for  many  years 
studied  the  connection  between  the  two  forces, 
and  he  at  last  found  it,  and  demonstrated  its 
phenomena  in  a  remarkable  manner.  Any  con¬ 
nection  between  these  two  forces,  it  was  seen, 
must  be  most  important ;  but  no  one  had  guessed 
of  what  its  nature  would  be.  If  we  connect  a 
copper  wire  with  the  two  sides  of  a  voltaic 
arrangement,  and  stretch  it  parallel  to  a  mag¬ 
netic  needle,  supported  on  a  pivot,  and  on  a  plan  e 
just  above  it,  the  magnet  wrll  immediately  quit 
its  meridian,  and,  after  a  few  oscillations,  assume 
a  position  at  right  angles  with  the  wire  as  long 
as  the  current  continues  to  pass.  This  pheno¬ 
menon  led  philosophers  to  look  for  some  fact  to 
explain  it.  Some  believed  the  wire  to  be  com¬ 
posed  of  a  set  of  transverse  magnets,  and  some 
have  thought  that  the  magnet  was  the  medium 
of  opposite  galvanic  currents.  What  is  more 
clear  is  that  we  have  two  kinds  of  polarity, 
axial  and  current  polarity. 

It  was  found  also  that  the  two  kinds  of  po¬ 
larity  could  be  transferred  into  one  another.  The 
galvanic  battery  was  made  not  only  to  form 
magnets,  but  magnets  much  more  powerful  than 
any  which  had  been  known  before.  This  was  a 
great  step  made,  but  still  the  connection  was 
surrounded  with  difficulty  and  obscurity.  At 
last  a  light  broke  in,  and  the  connection  came 
out  in  a  form  so  near  as  to  show  how  true  had 
been  the  prognostication  of  its  existence,  but,  at 
the  same  time,  how  difficult  it  had  been  to  say 
what  would  be  the  manner  of  its  exhibition. 
If  you  suppose  a  magnet  to  consist  of  a  transverse 
current  you  have  a  positive  direction  of  the  cur¬ 
rent  on  one  hand,  and  a  forward  direction  on  the 
other  ;  on  the  one  side  momentum,  on  the  other 
reaction.  These  are  all  transitory  notions,  and 
only  likely  to  be  prejudicial  if  we  persist  in  cling¬ 
ing  to  them  too  long.  ,We  have  arrived  at  the 
notion  of  a  current,  but  what  have  we  really  got  ? 
Transverse  magnetism  is  galvanism,  but  what  is 
transverse  electricity  ?  To  make  out  this  trains 


of  research  were  undertaken,  various  experiments 
were  made,  and  suggestions  thrown  out,  but  no 
definite  clear  result  was  arrived  at.  Men  per¬ 
severed  notwithstanding,  for  it  was  felt  that,  if 
this  way  of  inquiry  produced  no  result,  no  other 
method  could  be  prosecuted  with  any  chance  of 
arriving  at  a  solution  of  the  difficulties  of  the 
subject.  Sometimes  we  hear  the  names  of  men 
who  have  attained  rank  and  consideration  by  the 
boldness  and  loftiness  of  their  views.  I  do  not 
now  speak  of  any  one  in  this  country  ;  but  there 
are  persons  in  other  countries  of  great  name  who 
have  founded  systems  of  philosophy  and  cos¬ 
mology  in  a  great  degree  on  the  idea  of  polarity. 
Schelling  and  Hegel  have  constructed  two  philo¬ 
sophies  in  which  this  idea  is  employed  to  pro¬ 
duce  many  effects.  But  they  have  not  stooped 
to  make  sure  of  the  facts  ;  they  have  assumed 
the  general  idea,  and  have  divided  polarity 
into  positive  and  negative.  Hegel  proves 
d  piiori  that  light  must  be  polarized,  but  he 
proves  that  just  in  those  cases  where  it  is  not 
polarized  at  all ;  and  this  is  the  way  men  who 
refuse  to  consult  facts,  and  employ  the  experi¬ 
mental  method,  continually  do.  AVhen  we  hear  of 
men  deriving  celebrity  from  such  false  and  com¬ 
paratively  easy  modes  of  reasoning  we  should 
esteem  the  more  those  who  are  content  to  labour 
on  in  perplexity  and  doubt,  but  who  do  not  pre¬ 
tend  to  dictate  how  and  in  what  manner  expe¬ 
rience  shall  determine  this  and  that  question. 
This  notion  of  the  connections  of  polarity  which 
I  am  attempting  to  exhibit  is  one  of  which  we 
can  only  form  some  dim  notions  before  expe¬ 
rience  and  the  manner  in  which  those  notions  be¬ 
come  seized  upon,  and  have  their  place  assigned 
them  in  the  period  of  our  completer  knowledge, 
is  very  different  from  that  which  we  have  been 
expecting.  It  is  like  a  great  drama  in  which  w'e 
see  sympathies  and  antipathies,  loves  and  hates, 
elective  preferences  and  strong  repulsions ;  we 
know  that  in  the  end  all  the  subjects  of  these 
qualities  must  form  themselves  into  groups  and 
families,  and  that  all  these  contradictory  and  op¬ 
posing  qualities  will  be  reconciled  and  disposed 
of;  but  we  cannot  see  our  way  to  the  end  of  the 
action,  and  must  wait  the  close  of  the  last  scene 
to  learn  the  way  in  which  this  effect  is  to  be 
brought  about.  For  instance,  I  have  spoken  of 
chemical  polarity  ;  that  personage  has  been  al¬ 
ready  brought  upon  the  stage,  but  he  must  enter 
again  with  a  new  companion.  The  polarity  of 
bodies  whose  elements  have  a  certain  kind 
of  composition  must  be  further  conceived  as  to 
their  relations  in  space.  We  have  seen  the 
different  course  taken  by  the  decomposing 
elements  of  a  body  according  to  their  che¬ 
mical  properties,  and  have  called  them  the 
anion  and  cathion,  and  this  chemical  consi¬ 
deration  also  points  to  relation  of  space  ;  but  have 
we  found  anything  in  the  composition  of  bodies 
having  a  more  direct  relation  to  space  ?  Certainly 
we  have — the  phenomena  of  crystallization. 
These  phenomena  depend  on  the  chemical  consti¬ 
tution,  and  have  a  most  curious  relation  to  space ; 
and  thus  we  have  another  state  of  polarity.  We 
have  in  a  crystal  the  notion  of  an  axis,  of 
several  axes  opposite  to  each  other ;  and  thus 
we  get  the  notion  of  a  second  kind  of  polarity, — 
a  polarity  having  reference  to  space,  as  well  as  a 
polarity  having  reference  to  chemical  constitu¬ 
tion.  Is  there  any  relation  between  crystalliza¬ 
tion  and  the  other  kinds  of  polarity  we  have 
been  considering— light,  galvanism,  magnetism, 
&c.  ?  A  few  weeks  ago  we  must  have  said,  in 
answer  to  such  a  question,  that  we  did  not 
know  ;  but  Mr.  Faraday  and  Dr.  Plucker  have 
enabled  us  to  say  we  do.  Those  philosophers 
have  found  that  when  a  crystal  of  bismuth  is  sus¬ 
pended  in  the  magnetic  field,  between  horizontal 
poles,  it  immediately  either  points  in  a  given 
direction  or  vibrates  about  that  position,  just  as 
a  small  magnetic  needle  would  do,  and  that  if 
disturbed  it  returns  to  this  position.  When  the 
crj'stal  is  suspended  a  second  time,  and  the  hori¬ 
zontal  line,  which  is  transverse  to  the  magnetic 
axis,  becomes  the  vertical  line,  the  crystal  at¬ 
tains  its  highest  degree  of  force.  If  it  be  again 
resuspended,  so  that  the  line  which  is  parallel  to 
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the  magnetic  axis  be  rendered  vertical,  the  crys¬ 
tal  loses  all  its  directive  force,  and  the  pheno¬ 
mena  are,  it  is  found,  dependent  on  the  crys¬ 
talline  form,  since,  if  the  same  material  in  an 
uncrystalline  condition  be  taken,  the  magno- 
crystalline  results  disappear.  Mr.  Faraday  con¬ 
siders  the  force  as  dependent  on  the  crystalline 
condition  of  the  body,  and  thus  associated  with 
the  original  molecules  of  matter.  In  this  way 
the  labours  of  our  countrymen  have  a  direct 
tendency  to  develop  more  and  more  the  import¬ 
ance  of  magnetism, — a  power  which  is  found  to 
influence  all  bodies,  and  which,  though  a  few 
years  ago  known  only  by  two  of  its  phenomena, 
is  now  recognised  as  sustaining  the  most  inti¬ 
mate  relations  with  electricity,  heat,  chemical 
action,  and  light  itself. 

And  now  let  us  see  what  we  have  got.  We 
have  various  kinds  of  polarity.  We  have  che¬ 
mical  polarity,  connected  with  galvanism  ;  gal¬ 
vanism  connected  with  magnetism  ;  magnetism 
connected  with  crystallization;  and  crystal¬ 
lization  connected  with  chemical  constitu¬ 
tion  again  ; — and  thus  we  seem  to  have  got 
a  complete  cycle.  But  this  cycle  of  polarity 
will  not  bear  examination,  for  that  che¬ 
mical  polarity  which  I  have  placed  at  the  be¬ 
ginning  of  the  series  is  spoken  of  in  two 
different  senses, — one  connected  with  galvanism 
as  a  polarity  of  synthesis  and  analysis  ;  and  the 
other  with  crystallization,  or  the  polarity  of 
construction,  or  systasis,  as  I  prefer  to  call  it. 
The  two  kinds  of  chemical  polarity  are  different, 
and  this  difference  between  the  polarity  of  a 
body  ceasing  to  be,  or  beginning  to  be,  and  the 
polarity  of  a  permanent  structure,  is  a  most  per¬ 
plexing  point.  Although  on  many  points  con¬ 
nected  with  polarity  the  boldest  and  most 
ingenious  theories  have  been  ventured  on,  I  do 
not  know  that  any  one  has  ever  undertaken  to 
tell  us  how  it  is  that  bodies  which  produce  a 
crystalline  form,  while  their  composition  remains 
permanent,  give  off  a  galvanic  current  when 
their  constitution  is  broken  up.  Any  theory, 
however  clumsy  and  extravagant,  which  should 
account  for  this  would  be  received  with  thanks. 
How  and  why  a  body  should  crystallize  when  its 
composition  is  not  disturbed,  and  give  off  a  gal¬ 
vanic  current  when  it  is  disturbed,  is  a  mystery 
which  philosophers  would  be  very  glad  to 
fathom.  To  bring  up  our  cycle  to  completeness 
we  w'ant  a  link  supplying.  We  have  not  got  any 
complete  chain  of  connection  between  all  the 
elements.  We  have  got  various  hypotheses 
by  which  the  connection  of  one  kind  of  polarity 
with  another  may  be  more  or  less  explained. 
The  explanations  from  the  number  of  facts  which 
they  account  for  are  valuable,  but  the  theory 
which  explains  best  the  polarization  of  light  is 
opposed  by  that  suggested  by  the  phenomena  of 
crystallization  ;  and  an  immeasurable  number  of 
facts  connected  with  that  theory,  the  theory  of 
transverse  vibrations,  has  not  been  brought  into 
connection  with  other  kinds  of  polarity.  If  we 
consider  the  power  of  the  magnet  as  made  up  of 
transverse  currents,  yet  we  cannot  say  how 
those  currents  are  determined,  and  how  the 
doctrine  can  be  reconnected  with  forrher  theories. 
The  galvanic  theory  of  momentum  throws  great 
difficulty  in  the  way  of  giving  consistency  to 
speculations  on  the  latter  subject,  and  still  more 
on  connecting  it  with  what  we  already  know  of 
other  facts  of  the  subject  of  polarity.  The  con¬ 
nection  of  crystallization  with  chemical  structure 
is  exceedingly  difficult  to  understand  in  any 
definite  sense,  and  all  the  attempts  of  various 
philosophers  to  explain  it  have  been  followed  by 
very  unimportant  results.  But  in  the  midst  of 
this  doubt  and  perplexity  it  is  still  to  be  remem¬ 
bered  that  these  theories,  diverse  as  they  may  at 
first  appear,  are  all,  inasmuch  as  they  take  hold 
of  facts,  helping  on  in  different  ways  the  com¬ 
pleteness  of  truth.  In  all  ages  the  most  opposite 
theories  have  been  held  on  subjects  of  which  the 
knowledge  of  mankind  has  been  imperfect,  and 
those  opposite  theories  have  been  modified  by 
each  other  and  by  new  discoveries,  so  that  the 
diff"erence  of  explanation  they  gave  has  at  last 
been  found  to  be  one  of  expression  rather  than 


of  conception.  Coulomb’s  theory  was  that  there 
are  two  electric  currents,  determining  them¬ 
selves  to  various  parts  of  a  body,  one  to  the 
outer  surface,  the  other  to  the  interior  of  bodies. 
You  are  aware  that  Dr.  Faraday  has  given  us  a 
theory  opposed  to  this  view  of  the  subject.  He 
supposes  that  electric  induction  does  not  take 
place  on  straight  lines,  but  that  it  acts  through  a 
series  of  particles,  and  that  the  lines  through 
which  the  action  takes  place  are  curved  lines. 
You  have  a  series  of  polar  particles  with  their 
elements  arranged  alternately,  positively,  and  ne¬ 
gatively.  In  this  manner  all  hypotheses  are 
made  to  resolve  themselves  into  one  another,  and 
as  one  succeeds  another  the  notion  of  polarity 
comes  at  last  to  be  expressed  in  more  general 
and  abstract  terms  than  was  before  possible. 
Thus  lines  of  polar  action,  luminiferous  vibra¬ 
tions,  lines  of  crystallization,  and  other  notions 
will,  perhaps,  be  found  to  have  a  relation  to  each 
other  proceeding  from  a  few  general  principles. 
But  if  ever  we  are  to  do  this  it  will  be  necessary 
to  hold  firmly  to  our  inductive  plan  of  investiga¬ 
tion,  keeping  a  few  guiding  principles  in  view, 
among  which,  and  above  all,  stands  the  idea 
on  which  I  have  this  evening  attempted  to  fix 
attention,  the  idea  of  polarity. 
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ANALYSES  OF  SEVERAL  VARIETIES  OF 
EPIDOTE. 

By  M.  HERMANN. 


ZOISITES. 

Grey  Zoisite  from  Falltigel,  in  the  Tyrol. 
Found  imbedded  in  granite. 

Density,  3.28. 

Composition. 


Silica .  40.95 

Alumina .  30.24 

Lime  . .  21 .56 

Protoxide  of  iron .  4.96 

_  Carbonic  acid .  1.13 

Water .  0.56 


99,40 

The  results  of  this  analysis  agree  with  those 
obtained  by  M.  Geffken  and  other  analysts. 
Green  Zoisite  from  Arendal. 

Density,  3.17. 

Composition. 


Silica  .  37.32 

Alumina .  22.85 

Lime  .  22.03 

Magnesia  .  00.77 

Peroxide  of  iron  .  11.56 

Protoxide  of  iron .  1.86 

Carbonic  acid  .  2.64 

Water .  0.29 


99.32 

Green  Zoisite  from  Achmatowsk. 
Density,  3.33. 

Composition. 


Silica .  37.32 

Alumina .  22.85 

Lime  .  22  03 

Magnesia  .  00.77 

Peroxide  of  iron  .  11.56 

Protoxide  of  iron .  1.86 

Carbonic  acid  .  2.64 

Water .  0.56 


99.59 

Green  Zoisite  ixora.  Schumnaja. 

Density,  3.43. 

Composition. 


Silica .  36.45 

Alumina  . 24.92 

Lime  .  22.45 

Peroxide  of  iron  .  9.54 

Protoxide  of  iron .  3.25 

Carbonic  acid  ....• .  2.73 

Water .  0.77 


100.11 


PISTAZITES. 

Pistazite  from  Arendal,  in  large  crystals  of  a 
dark  green  colour. 

Density,  3.49. 

Composition, 


Silica  .  36.79 

Alurhina .  21.24 

Lime  . 21.27 

Peroxide  of  iron  . 12.96 

Protoxide  of  iron .  5,20 

Carbonic  acid  .  2.31 

Water .  0.55 


100.32 

The  results  of  this  analysis  agree  with  those 
obtained  by  Rammelsberg,  GeflFken,  and  Kiihn. 

Pistazite  from  Burowa,  south  of  Miask. 
Found  imbedded  in  quartz. 

Density,  3.35. 


Composition, 


Silica  . 

Alumina  . 

Lime  . 

Magnesia  . 

Soda  . 

Peroxide  of  iron  . . 

Protoxide  of  iron  . . 

.  4.60 

Carbonic  acid  . . . . . 

Boracic  acid . 

96.62 

Pistazite  from  Werchnenwinsk  (called  also 
Puschkinite).  This  mineral  is  found  in  crystals 
of  red  or  green  colour,  according  to  its  position 
to  the  light. 

Density,  3.43. 

Composition. 


Silica  .  37.47 

Alumina  .  18.64 

Lime  .  22.06 

Soda  (with  traces  of  lithia).  .  2.28 

Peroxide  of  iron  .  14.15 

Protoxide  of  iron .  2.56 

Carbonic  acid  .  0.79 

Water .  0.65 

Boracic  acid . a  trace 


98.60 

Pistazite  from  Bourg  d’Oisans  (Dauphiny). 
This  mineral  has  an  olive-green  colour. 

Density,  3.38. 


Composition. 

Silica  . 

Alumina . 

Lime  . 

Magnesia  . 

Peroxide  of  iron  . 

Protoxide  of  iron . 

Carbonic  acid  . 

Water . . 

99.36 

Pistazite  from  Achmatowsk. 

The  colour 

this  mineral  is  grass-green. 

Densitv,  3.39. 

Composition. 

Silica  . 

Alumina . . . 

Lime . 

Magnesia . 

Soda . .' . 

Peroxide  of  iron . 

Protoxide  of  iron . 

Carbonic  acid . 

Water . 

Boracic  acid . 

98.36 

Bucklandite, — This  mineral,  which  has  hitherto 
been  taken  for  black  sphene,  is  found  at  Achma¬ 
towsk,  in  isolated  crystals,  imbedded  in  calca¬ 
reous  spar,  and  accompanied  by  garnet  and 
diopside.  Its  form  and  admeasurements  agree 
with  those  of  other  epidotes. 

Density,  3.51. 

Composition. 


Silica  .  36.97 

Alumina .  21.84 

Lime . 21.14 
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Peroxide  of  iron .  10.19 

Protoxide  of  iron .  9.19 

Carbonic  acid  .  0.32 

Water .  0.68 


100.33 

Orthite,  or  ceriferous  epidote. 

The  mineral  Tschewkiniie  is  often  con¬ 
founded  with  the  orthite  of  Miask.  These  two 
minerals  differ,  however,  considerably  in  den¬ 
sity,  the  density  of  the  former  being  4.50, 
whereas  that  of  the  latter  is  only  3.5. 

Compositian  of  the  Orthite. 


Silica  .  34.47 

Alumina .  14.36 

Lime . 10.20 

Magnesia .  1.08 

Peroxide  of  iron .  7  66 

Protoxide  of  iron .  8.24 

Oxide  of  cerium .  14.79 

Oxide  of  lantanium .  7.66 

AVater .  1.56 


reddish  crystalline  mass,  which  is  sparingly 
soluble  in  water,  but  readily  so  in  acids. 

This  salt  is  composed -of  : — 

Phosphoric  acid  .  34.61 

Oxide  of  manganese  .  34.58 

Water  expelled  between  230  1  23.30  to  22.05 

and  248°  Pahr . j 

Water  expelled  at  392°  Fahr.  4.23 
AVater  expelled  by  calcina- ) 
tion  of  the  salt  . J 


to 

to 


to 


4.38  to 


34.86 

34.43 


4.23 

4.38 


101.10  99.95 

— Journal  de  Physique  et  de  Chimie,  Novembre, 
1848. 


ON  THE  ACTION  OF  NITRO-SULPHURIC 
AGiD  (A  MIXTURE  IN  EQUAL  PRO¬ 
PORTIONS  OF  FUMING  SULPHURIC 
AND  FUMING  NITRIC  ACIDS)  ON 
ORGANIC  SUBSTANCES. 

By  M.  AUGUSTUS  CAHOURS. 


100.02 

— Journal  de  Chimie  et  de  Physique,  Sept.,  1848. 


ANALYSES  OF  THE  DIFFERENT 
PHOSPHATES  OF  MANGANESE. 
By  M.  AV.  HEINTZ. 


Phosphate  of  Manganese. 

This  salt  is  prepared  by  precipitating  the  solu¬ 
tion  of  a  manganese  salt  with  the  common  phos¬ 
phate  of  soda, redissolving  theprecipitatein phos¬ 
phoric  acid ,  and  evaporating  the  solution .  The  salt 
separates  in  small  prismatic  crystals,  which  are 
readily  soluble  in  water,  but  insoluble  in  alcohol. 

The  salt  is  composed  of  : — 


Phosphoric  acid .  48.98  to  49.17 

Protoxide  of  manganese  ...  25.42  to  24.60 

AVater  of  hydration  .  13.24  to  12.77 

AVater  of  crystallization  ...  13.19  to  13.24 


100.83  99.78 

The  crystallization  water  is  expelled  at  a  tem¬ 
perature  of  230  to  248°  Fahr. 

Triphosphate  of  Manganese. 

This  salt  is  obtained  by  precipitating  a  solution 
of  sulphate  of  manganese  with  the  common 
phosphate  of  soda. 

The  triphosphate  of  manganese  is  a  perfectly 
amorphous  white  light  powder,  very  sparingly 
soluble  in  water. 

It  is  composed  of  : — 

Phosphoric  acid .  29.32 

Oxide  of  manganese .  43.91 

AVater  expelled  between! 

230  and  248°  Fahr . / 

AVater  expelled  by  calcination  I 
of  the  salt . j 


to 

to 


29.82 

43.66 


15.95  to  15.85 
11.32  to  11.12 


100.50  100.45 

Ammo7iio- Diphosphate  of  Manganese. 

(Otto’s  salt.) 

To  prepare  this  salt  a  solution  of  sulphate  of 
manganese  containing  an  admixture  of  ammonia 
and  sal  ammoniac  is  gradually  dropped  into  an 
ammoniacal  solution  of  phosphate  of  soda.  A 
viscid  precipitate  is  produced,  which  changes 
after  some  time  to  crystalline  scales. 

Otto’s  salt  is  composed  of  : — 

Otto. 

Phosphoric  acid  .  37.86 

Oxide  of  manganese  _  37.84 

Ammonia  .  9.16 

Water .  15.14 


100.00 

Diphosphate  of  Manganese. 

This  salt  is  prepared  as  follow's  Acidulate  a 
solution  of  sulphate  of  manganese  with  acetic, 
hydrochloric,  or  phosphoric  acid,  and  add  to  the 
acidulated  solution  common  phosphate  of  soda 
until  a  permanent  precipitate  forms  (the  precipi¬ 
tate  which  makes  its  appearance  upon  the  first 
addition  of  the  phosphate  disappears  again). 
The  precipitate  changes  after  some  time  into  a 


Heintz, 

38.37 

38.35 

23.51 


100.23 


In  my  essay  on  salicylate  of  methylene  I  have 
shown  that  this  compound,  when  acted  upon  by 
small  quantities  of  nitric  acid,  and  care  being 
taken  to  cool  the  mixture,  exchanges  one  equi¬ 
valent  of  hydrogen  for  one  of  nitrous  vapour, 
giving  thus  birth  to  indigolate  of  methylene ;  and 
that,  if  the  quantity  of  the  acid  is  increased, 
and  the  precaution  of  cooling  the  mixture 
omitted,  a  very  energetic  action  is  produced, 
resulting  in  the  loss  of  an  additional  half  equi¬ 
valent  of  hydrogen,  which  is  replaced  by  one 
half  equivalent  of  hyponitric  vapour. 

The  curious  researches  of  M.  Pelouze  on  pyr- 
oxyline,  and  the  facility  with  w  hich  binitrate  of 
benzene  is  produced  by  Hofmann’s  process, 
which  consists  simply  in  treating  benzene  with  a 
mixture  of  fuming  nitric  and  concentrated  sul¬ 
phuric  acids,  induced  me  to  try  the  same  process 
upon  salicylate  of  methylene,  anisic  acid,  benzoic 
acid,  cuminic  acid,  mesitylene,  in  the  hope  of 
producing  new  compounds  complementary  of  the 
several  series  to  which  those  substances  re¬ 
spectively  belong. 

ACTION  OF  THE  NlTRO-SULPHURIC  MIXTURE  UPON 
SALICYLATE  OF  METHYLENE. 

If  salicylate  of  methylene  is  added  drop  by 
drop  to  a  mixture  in  equal  proportions  of 
fuming  nitric  and  sulphuric  acids,  care  being 
taken  to  refrigerate  the  mixture  by  affusions 
with  cold  water,  a  transparent  liquid  is  obtained 
of  deep  orange-yellow  colour.  The  addition  of 
the  salicylate  of  methylene  is  to  be  continued 
until  the  drop  last  added  refuses  to  dissolve  ;  a 
small  quantity  of  the  nitro-sulphuric  mixture  is 
then  addded,  and  the  vessel  gently  shaken  until 
complete  solution  is  effected.  The  mixture  is 
then  left  at  rest  for  some  minutes,  and  subse¬ 
quently  diluted  with  from  seven  to  eight  times 
its  own  volume  of  water,  when  a  solid,  heavy, 
light  yellow  matter  is  deposited.  This  matter 
is  insoluble  in  water  even  at  212°  Fahr.,  nor  does 
it  fuse  at  that  temperature.  It  is  almost  in¬ 
soluble  in  cold,  but  dissolves  readily  enough  in 
boiling,  alcohol ;  from  its  solution  in  the  latter 
menstruum  it  separates  again  almost  completely, 
upon  cooling,  in  form  of  crystalline  scales,  having 
a  slight  yellow  tint,  which  may  be  almost  com¬ 
pletely  removed  by  one  or  two  recrystalliza¬ 
tions. 

The  specific  gravity  of  this  new  substance  is 
greater  than  that  of  water.  It  fuses  between 
255  and  257°  Fahr.,  forming  a  lightyellow  liquid, 
which  upon  cooling  turns  into  a  fibrous  mass.  If 
this  newsubstance  is  heated  cautiously  in  a  small 
closed  glass  tube  or  in  a  glass  retort,  it  volatilizes 
completely,  recondensing  in  form  of  very  bril¬ 
liant  thin  scales  ;  if  it  is  heated  rapidly  it 
deflagrates  and  suffers  total  decomposition,  emit¬ 
ting  a  black  smoke,  and  leaving  a  copious  car¬ 
bonaceous  residue  behind. 

AVith  alkaline  bases  it  comports  itself  like  a 
true  acid  ;  it  forms  soluble  and  crystallizable 
salts  with  potass,  soda,  and  ammonia. 

Most  highly  concentrated  sulphuric  acid  dis¬ 
solves  it  with  the  aid  of  a  gentle  heat ;  upon 
addition  of  water  to  this  solution,  it  precipitates 


unaltered  in  form  of  small,  very  brilliant,  and 
almost  colourless  scales. 

If,  instead  of  applying  a  gentle  heat  (from  86° 
to  104°  F.),  we  raise  the  temperature  of  the  mix¬ 
ture  to  from  167°  to  176°  F.,  an  energetic  reac¬ 
tion  takes  place ;  carbonic  acid  is  disengaged 
abundantly,  and  the  liquid  assumes  a  red  tint. 
If  the  temperature  is  raised  gradually  only 
(which  may  be  effected  by  interrupting  the  pro¬ 
cess  of  heating  from  time  to  time,  and  immers¬ 
ing  the  tube  containing  the  mixture  in  cold 
water),  disengagement  of  the  carbonic  acid  alone 
is  observed.  Addition  of  water  to  the  mixture 
renders  the  liquid  opalescent,  and,  upon  cooling, 
small  yellow  crystalline  needles  are  deposited, 
which  dissolve  readily  in  boiling  water  and  in 
hot  alcohol,  from  which  solutions  they  are  de¬ 
posited  again  upon  cooling,  in  the  same  form  of 
fine,  brilliant  needles.  If  the  temperature  of  the 
mixture  of  sulphuric  acid  and  the  newsubstance 
(which  we  will  for  the  present  call  binitric  salicy¬ 
late  of  methylene),  the  temperature  is  raised  to 
above  212°  F.,  the  action  becomes  most  ener¬ 
getic,  and  is  attended  not  only  with  evolution 
of  carbonic,  but  also  with  disengagement  of  a 
copious  amount  of  sulphurous,  acid  ;  the  mixture 
turns  black,  and  the  addition  of  water  occasions 
separation  of  amorphous  brown  flakes. 

Fuming  nitric  acid  dissolves  at  86°  to  104°  F. 
the  binitric  salicylate  of  methylene  unaltered ; 
upon  addition  of  w’ater  to  the  solution,  the  latter 
substance  separates  again  in  its  original  state. 
By  long-continued  ebullition  with  nitric  acid, 
however,  the  binitric  salicylate  of  Methylene  is 
decomposed  and  converted  completely  into  picric 
acid.  Nitric  acid  of  commerce  comports  itself  in 
this  respect  in  the  same  manner  as  the  fuming 
acid. 

In  concentrated  and  boiling  hydrochloric  acid 
the  binitric  salicylate  of  methylene  is  as  in¬ 
soluble  as  in  pure  water. 

It  dissolves  in  aqua  regia,  with  the  aid  of  a 
gentle  heat ;  upon  cooling  it  is  deposited  again 
from  this  solution  in  form  of  fine  needles,  of 
slightly  yellowish  colour. 

The  analysis  of  the  binitric  salicylate  of 
methylene  gave  the  following  results  : — 

I.  0.702  grm.  of  matter  yielded  0.161  grm.  of 
water  and  1.019  of  carbonic  acid. 

II.  0.750  grm.  of  the  same  sample  yielded 
0.179  of  water  and  1.080  of  carbonic  acid. 

III.  0.405  grm.  of  the  same  sample  yielded  39 
cubic  centimetres  of  nitrogen  at  the  temperature 
of  51.8  Fahrenheit,  and  under  an  atmospheric 
pressure  of  759  millimetres  (about  29.8),  the 
gas  being  saturated  with  moisture. 

IV.  0  550  grm.  of  another  sample  yielded 
0.122  of  water  and  0.797  of  carbonic  acid. 

Y.  0.150  grm.  of  the  same  sample  as  lY. 
yielded  61  cubic  centimetres  of  nitrogen  at  the 
temperature  of  55.4  Fahrenheit,  and  under  an 
atmospheric  pressure  of  757  millimetres  (about 
29.7),  the  gas  being  saturated  with  moisture. 

VI.  0.650  grm.  of  another  sample  yielded 
0.149  of  water  and  0.939  of  carbonic  acid. 

These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers  ; — 

I.  ir.  III.  IV.  V.  VI. 

Carbon  ...  39.57  39.37  ..  39.51  ..  39.43 

Hydrogen.  2.54  2.62  ..  2.46  ..  2.54 

Nitrogen .  11.47  ..  11.76  — 

Oxygen...  —  _  —  — 

which  agrees  with  the  formula-— 

^16  ^6  ^2  ®14* 

AVe  have  theoretically: — 

CIS .  1200  39.66 

He  .  75  2,48 

N,  .  350  11.57 

Oi4 .  1400  46.29 

3025  100.00 

AVe  have  already  mentioned  that  the  binitric 
salicylate  of  methylene  forms  soluble  and  crys¬ 
tallizable  salts  with  potass,  soda,  and  ammonia. 
It  combines  equally  with  the  oxides  of  lead, 
copper,  and  silver.  The  salts  which  it  forrns 
with  these  oxides  are  very  sparingly  soluble  in 
water,  and  may  be  produced  by  the  method  of 
double  decomposition. 
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Since^  in  my  essay  on  that  substance,  I  have 
called  the  salicylate  of  methylene  gaultheric 
acid,  I  will  here  call  the  binitric  salicylate  of 
meth3’lene  binitro-gaultheric  acid, 

Biniiro-gaultherate  of  Ammonia, — This  salt  is 
produced  by  dissolving,  with  the  aid  of  heat,  the 
binitro-gaultheric  acid  in  a  slight  excess  of 
caustic  ammonia,  and  leaving  the  solution  to 
cool  slowly.  Transparent  yellow  needles  are 
deposited  ;  these  needles  are  very  sparingly  so¬ 
luble  in  cold,  but  dissolve  largely  in  boiling, 
water.  Upon  addition  of  an  acid  to  the  solution, 
the  binitro-gaultheric  acid  separates  unaltered. 

The  analysis  of  the  binitro-gaultherate  of 
ammonia  gave  the  following  results : — 

I.  0.500  grm.  of  substance  yielded  0.154  of 
water  and  0.677  of  carbonic  acid. 

II.  0.578  grm.  of  the  same  sample  yielded 
0.184  of  water  and  0.785  of  carbonic  acid. 

III.  0.534  grm.  of  the  same  sample  yielded 
72  cubic  centimetres  of  nitrogen  at  the  tempe¬ 
rature  of  51.8  Fahr.,  and  under  an  atmospheric 
pressure  of  75.6  millimetres  (about  29.6),  the  gas 
being  saturated  with  moisture. 

These  results,  reduced  to  hundredths,  lead  to 


the  following  numbers  : — 

11. 

HI. 

Carbon .  36.92 

37.02 

Hydrogen  . .  3.41 

3.53 

— 

Nitrogen . 

•  • 

16.02 

Oxygen  .  — 

— 

— 

Theoretically  we  have 
. 

1200 

37.07 

Hg  . 

112.5 

3,47 

Ns  . 

525 

16.21 

Oi4  . 

1400 

43.25 

3237.5  100.00 

The  rational  formula  of  this  salt  is  accord¬ 


ingly 

Ci6  Hg  Nj  Oi3,  NHg,  HO. 

Binitro-gaultherate  of  Silver. — This  compound 
is  produced  by  adding  solution  of  nitrate  of 
silver  to  a  dilute  solution  of  binitro-gaultherate 
of  ammonia.  The  new  silver  salt  subsides  in 
form  of  a  fine  yellow  powder  resembling  chro¬ 
mate  of  lead. 

.,The  analysis  of  the  binitro-gaultherate  of 
silver  gave  the  following  results  : — 

I.  0.455  grm.  of  matter  left  upon  calcination 
a  residue  of  silver  weighing  0.139  grm. 

II.  0.500  grm.  of  the  same  sample  yielded 
0.062  of  water  and  0.498  of  carbonic  acid. 

These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers : — 


I.  II. 

Carbon .  27.15 

Hydrogen  .  1.37 

Silver  .  31.24  — 


Nitrogen . 

Oxygen  . 

Theoretically  -w'e  have  : — 


Ag 


1200 

62.5 

1350 

350 

1400 


27.50 

1.43 

30.94 

8.02 

32.11 


4362.5  100.00 
[To  be  continued, '[ 


ON  THE  PRODUCTS  OF  THE  SODA 
MANUFACTURE. 

By  JOHN  BROWN,  Esq. 


These,  after  being  intimately  mixed,  are  in¬ 
troduced  into  a  reverberatory  furnace  and 
strongly  heated.  The  mass  soon  becomes  soft, 
when  care  must  be  taken  to  stir  it  frequently, 
in  order  to  expose  a  fresh  surface  to  the  heat. 
When  it.  becomes  of  the  consistence  of  dough 
the  chemical  action  commences,  and  jets  of  in¬ 
flamed  carbonic  oxide  begin  to  issue  from  it. 
The  evolution  of  gas  soon  becomes  very  rapid, 
so  much  so  that  the  whole  mass  appears  to  be  in 
a  state  of  ebullition.  When  this  ceases  the  ope¬ 
ration  is  completed,  and  the  fused  mass  is  raked 
out  of  the  furnace  and  allowed  to  solidify.  The 
cake  thus  obtained  is  the  crude  carbonate  of 
soda,  or,  as  it  is  technically  called,  “  soda-ball  ” 
or  “  black  ash,” 

This  process  consists  of  two  sub-processes, 
which  might  be  carried  on  in  separate  furnaces. 
1.  The  coal  is  consumed  at  the  expense  of  the 
oxygen  of  the  sulphate  of  soda,  causing  the  for¬ 
mation  of  sulphuret  of  sodium  and  carbonic 
oxide : — 

NaO,  S03-t-4C=NaS-t-4C0. 

2.  The  sulphuret  of  sodium  thus  formed  is 
decomposed  by  the  carbonate  of  lime,  with  the 
formation  of  sulphuret  of  calcium  and  carbonate 
of  soda : — 

NaS-j-CaO,  C02=NaO,  COa-fCaS, 

But  if  this  compound  were  digested  in  water 
a  reverse  action  would  immediately  lake  place, 
sulphuret  of  sodium  and  carbonate  of  lim  e  being 
again  formed.  To  obviate  this  difficulty,  a  large 
excess  of  lime  is  used  in  the  process,  nearly  twice 
as  much  as  would  otherwise  be  absolutely  neces¬ 
sary.  This  excess  of  lime  causes  the  formation 
of  a  compound  insoluble  in  water,  the  composition 
of  which  is  3CaS,  CaO.  This  substance  has  no 
effect  on  a  solution  of  carbonate  or  caustic  soda, 

ANALYSIS  OF  SODA  BALL,  OB  CKUDE  CAEBONATB 
OF  SODA. 

An  average  sample  was  obtained  by  pounding 
a  large  quantity  of  the  soda  ball,  and  from  this 
the  specimens  analyzed  were  taken, 

1.  To  Estimate  the  Amount  of  Soluble  and  In¬ 
soluble  Salts, — A  portion  of  the  substance  was 
thrown  on  a  weighed  filter  and  washed  with 
water  at  about  120°  F.,  until  a  portion  of  the 
filtered  liquor  left  no  residue  on  evaporation ; 
the  filter  and  insoluble  matter  were  then  dried 
in  a  water-bath  and  weighed. 

Soda  ball.  Insoluble  matter.  Soluble  matter. 


100  gave..  59.87  40.13 

100  ”  ..  58.92  41.08 

100  “  ..  59.90  40.10 


Average..  59.56  40.43 


2.  Sulphate  of  Soda,  —After  saturating  the  soda 
ball  with  pure  muriatic  acid,  and  separating  the 
insoluble  matter  by  filtration,  the  sulphuric  acid 
was  precipitated  by  chloride  of  barium. 


Soda  ball.  BaO.SOj, 

BaO, SOg 

NaO, SOg 

per  cent. 

per  cent. 

245.20  gave  8.50 

3.466 

2.147 

110.00  “  1.30 

1.181 

0.733 

78.36  “  0.76 

0.969 

0.601 

Average 

1.872 

1.160 

3.  Chloride  of  Sodium,- 

-The  soda  ball  was  di- 

gested  with  nitric  acid  and  filtered 

and  from  the 

filtered  solution  the  chlorine  was  precipitated  by 

nitrate  of  silver. 

Soda  ball.  Ag  Cl.  Cl. 

Na  Cl. 

Na  Cl.  per  cent. 

98  gave  5.400  1.350 

2.250 

2.295 

100  “  3.679  0.912 

1.532 

1.532 

[  Continued  from  page  163.] 

II.  This  brings  us  to  the  consideration  of  the 
second  part  of  the  process,  namely,  the  conver- 
sion  of  sulphate  of  soda  into  crude  carbonate  of 
soda  or  British  barilla. 

This  is  effected  by  the  combined  action  of  coal 
and  carbonate  of  lime.  The  following  table 
shows  the  proportions  commonly  used  : — 

Per  cent.  Theoretical 
quantity, 
lbs.  lbs. 

100  100 
102.9  105.3 

61,7  33.6 


Average  1.913 

4.  Soda. — The  total  quantity  of  available  soda, 
that  is,  soda  existing  as  carbonate,  sulphuret,  and 
hydrate,  was  determined  in  the  following  man¬ 
ner  : — A  portion  of  the  soda  ball  was  thrown  on 
a  filter  and  washed  with  warm  water  until  all 
the  soluble  matter  was  taken  up  ;  the  filtered 
solution  was  then  exactly  neutralized  by  dilute 
sulphuric  acid,  which  was  afterwards  precipitated 
by  chloride  of  barium.  From  the,  quantity  of 
sulphate  of  barytes  thus  obtained  the  amount 
formerly  got  from  the  sulphate  of  soda  was  de¬ 
ducted,  and  from  the  remainder  the  per  centage 
of  alkali  was  calculated. 


cwt.  qrs. 

Sulphate  of  soda. .  2  2 
Ground  limestone  2  2i 
Coal  dross  .  1  3 


Sodaball.  BaO.SOj.  BaO.SOg.  BaO.SOjP.c.  Sodap.c, 
44.60  gave  40.60  91.031—1.872=89.159  24.593 

100  “  88.96  88.960—1.872=87.088  24.024 

48.50  “  42.76  88.164 -]. 872=86.293  23.800 

Average .  24.138 

5.  Sulphur, — The  amount  of  sulphur  was  de¬ 
termined  in  two  different  ways 1st.  The  soda 
ball,  after  being  very  carefully  pulverized,  was 
intimately  mixed  with  about  four  times  its 
weight  of  nitrate  of  potash  and  heated  in  a 
covered  platinum  crucible.  The  nitrate  of  potash 
was  thus  decomposed,  and  the  sulphur  converted 
into  sulphuric  acid  by  the  oxygen  of  the  nitric 
acid  : — 

KO,  N02  03-fS  =  S03-]-K0-l-N02. 

The  fused  mass  was  dissolved  by  muriatic  acid, 
and,  after  filtering  the  solution,  the  sulphuric 
acid  was  precipitated  by  chloride  of  barium.  2. 
The  soda  ball,  moistened  with  a  small  quantity 
of  water,  was  intimately  mixed  with  a  quantity 
of  finely  pulverized  chlorate  of  potash,  and  to 
this  muriatic  acid  was  added,  drop  by  drop,  until 
upon  a  fresh  addition  of  acid  no  more  gas  was 
evolved.  The  flask  containing  the  substance 
was  then  gently  heated  by  means  of  a  water- 
bath,  care  being  taken  to  keep  the  temperature 
below  180°  F.,  as  chlorous  acid  explodes  with 
great  violence  at  about  200°  F.  When  all  action 
had  ceased  the  solution  was  filtered,  and  the 
sulphuric  acid  precipitated  by  chloride  of 
barium.  From  the  weight  of  the  sulphate  of 
barytes  thus  obtained,  the  former  quantity, 
1.872,  was  deducted,  and  from  the  number  thus 
found  the  amount  of  sulphur  was  calculated. 

Soda  ball.  BaO,  SO^,  BaO,  SO^  per  Sulphur 

cent.  per  cent. 

By  1st  >  19.34  gave  17.90  92.5.54—1.872=90.628  12.507 
method.  119.53  “  18.20  93.189—1.872=91.317  12.595 
By  2d  1  28.90  “  27.00  93.425—1.872=91.553  12.627 
method./ 29.60  “  27.20  91.891—1.872=90.019  12.416 

Average  12.536 

6.  Magnesia, — This  was  precipitated  by  am¬ 
monia  and  phosphate  of  soda. 

Ball  soda.  3Mg0,P20j.  MgO  per  cent. 

100  gave  0,980  0.350 

7.  Silica  and  Sand, — The  soda  ball  was  dis¬ 
solved  in  muriatic  acid  and  the  solution  evapo¬ 
rated  to  dryness.  The  residue  was  then  digested 
with  strong  muriatic  acid,  and  the  insoluble 
matter  separated  by  filtration. 

Ball  soda.  Silica  and  Sand.  Silica  and  Sand  per  cent. 

56.00  gave  4.30  7-679 

The  silica  was  separated  from  the  sand  by 
strong  caustic  potash. 

Ball  soda.  Sand.  Sand  per  cent.  Silica  per  cent. 

56.00  gave  2.40  4.285  3.394 

8.  Iron  and  Alumina. — A  portion  of  the  soda 
ball  was  dissolved  in  muriatic  acid,  and,  after  se¬ 
parating  the  insoluble  matter,  the  iron  and  alu¬ 
mina  were  separated  by  caustic  ammonia. 

Ball  soda.  AhOg&Fe203.  Al^Og^  Fe^Oj  per  cent. 

61.20  gave'  3.45  5.637 

19.53  “  1.15  5.888 

29.10  “  1.45  4.982 


Average  5.502 

The  peroxide  of  iron  was  separated  from  the 
alumina  by  caustic  potash. 

Ball  soda.  Fe^  O^.  Fe^  Fe  per  cent.  Al^  Oj 
per  cent.  per  cent. 

61.20  gave  2.94  4.804  3.363  0.833 

29.10  ..  1.20  4.123  2.886  0.859 


Average  3.129  0.846 

9.  Lime, — From  the  solution  filtered  from  the 
alumina  and  iron  the  lime  was  precipitated  by 
oxalate  of  ammonia. 


Ball  soda.  CaO,  CO„. 
61.20  gave  33. OO" 

29.10  ..  15.50 

21.80  ..  12.05 


CaO.  CaO  per  cent. 

18.480  30.194 

8.680  29.828 

6.748  30.954 


Average  30.325 

10,  Carbonic  Acid, — By  the  addition  of  muri¬ 
atic  acid  to  the  ball  soda,  sulphuretted  hydrogen 
and  carbonic  acid  gases  were  evolved,  which 
were  passed  through  a  strong  solution  of  caustic 
barytes.  The  precipitated  carbonate  of  barytes 
was  filtered  as  rapidly  as  possible,  care  being 
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taken  to  keep  it  covered  with  a  plate  of  glass 
during  the  process. 

Ball  soda.  BaO,  CO^.  CO^.  CO^  per  cent. 

45.35  gave  28  90  6.487  14.304 

90.18  ..  59.20  13.289  14.736 


Average  14.620 

11.  Carbon.  —  To  determine  the  amount  of 
carbon,  a  portion  of  the  ball  was  treated  with 
muriatic  acid  and  the  solution  evaporated  to 
dryness  ;  dilute  acid  was  then  added,  and  the  in¬ 
soluble  matter  thrown  on  a  filter  which  had  been 
previously  dried  at  212'^  and  weighed.  The 
total  amount  of  carbon,  silica,  and  sand,  was  thus 
ascertained.  The  whole  was  then  ignited  and 
weighed,  and  from  the  loss  the  per  centage  of 
carbon  was  calculated. 

Ball  soda.  Insoluble  matter.  Carbon  per  cent . 

100  gave  15.941,  which  lost  on  ignition  7.998 

12.  Water. — The  soda  ball  was  dried  at  212°, 
and  the  amount  lost  estimated. 

Ball  soda.  Water,  Water  per  cent. 

50.00  lost  0.35  0.700 

“Whilst  washing  out  the  soluble  salts  it  was 
observed  that  the  filtered  solution  was  of  a 
greenish  colour ;  and  upon  boiling  it  a  green- 
coloured  substance  was  deposited,  after  which 
the  supernatant  liquor  became  perfectly  colour¬ 
less.  Upon  examining  this  precipitate,  it  was 
found  to  consist  principally  of  silica  and  alumina 
with  a  little  lime.  Prom  this  it  was  concluded 
to  be  artificial  ultramarine,  which  is  frequently 
found  in  the  crevices  of  the  ball-furnaces,  and 
which,  when  dissolved  in  caustic  soda,  yields  a 
green-coloured  solution,  precisely  the  same  as 
that  mentioned  above. 


easily  be  accounted  for  in  the  following  way. 
There  exists  in  the  ball  soda  a  large  quantity  of 
caustic  lime  ;  and  whenever  water  is  added  to  it 
a  decomposition  takes  place,  carbonate  of  soda 
and  caustic  lime  becoming  carbonate  of  lime  and 
caustic  soda  : — 

NaO,  C02  +  CaO  =  CaO,  COg  +  NaO. 

Some  analysts  have  also  found  water  of  com¬ 
bination  in  ball  soda,  that  is,  water  united  to 
soda  or  lime.  But  this  is  impossible,  for  where 
does  the  water  come  from  ?  The  materials  con¬ 
tain  none.  A  small  quantity  of  water  is  cer¬ 
tainly  formed  in  the  combustion  of  coal,  but  this 
is  not  sufficient  to  account  for  it.  The  method 
of  analysis  pursued  in  the  determination  of  the 
amount  of  water  combined  with  soda  or  lime 
was,  I  think,  very  incorrect :  it  was  to  burn  the 
ball  soda  with  chromate  of  lead,  and  determine 
the  weight  of  the  water  given  off.  Had  any  un¬ 
decomposed  coal  existed  in  the  waste  it  would 
have  contained  hydrogen,  and  water  would  con¬ 
sequently  have  been  formed,  the  oxygen  being 
derived  from  the  chromic  acid  of  the  chromate 
of  lead. 

As  might  be  expected,  I  found,  upon  trying 
samples  taken  from  different  furnaces,  that  the 
constituents  were  subject  to  great  variations. 
Thus  the  lime  varied  from  27  per  cent,  to  34  per 
cent.  ;  the  soda  from  22  per  cent,  to  26.5  per 
cent.  ;  the  sulphur  from  10  per  cent,  to  16  per 
cent.  But  they  always  stood  in  a  certain  fixed 
relation  to  one  another ;  for  when  the  quantity 
of  lime  was  large  the  amount  of  sulphur  was 
proportionally  increased,  and  the  per  centage  of 
soda  consequently  diminished.  The  following 
table  will  suffice  to  show  this: — 


Ball  soda. 

Ultramarine.  Ultramarine  per  cent. 

I. 

II. 

III. 

200  gave 

0.46  0.23 

Soda . 

26.480 

22.000 

24.138 

100  “ 

0.36  0.36 

Lime  . 

26.959 

33.807 

30.324 

Sulphur . . 

10.527 

13.820 

12.436 

Average  0.295 

I  insert  here 

two  analyses  of  soda  balls  ;  the 

Sulphate  of  soda . 

1.160 

one  from  Cassel  by  Unger,  the  other  from  New- 

Chloride  of  sodium .... 

1.913 

castle  by  Richardson. 

They  both  get  hydrate  of 

Soda  .... 

soda  and  carbonate 

of  lime,  and 

are,  I  think. 

Lime  .... 

30.325 

wrong  in  both  of  these,  although  the  other  parts 

Sulphur 

12.536 

of  the  analysis  are  probably  quite  correct. 

Carbonic  acid  . . . 

14.520 

The  manufacture 

in  Cassel  and  Newcastle  is 

Sand  .... 

4.285 

carried  on  almost  exactly  in  the 

same  way  as 

Silica  , . . 

3.394 

here. 

Magnesia 

Alumina 

0.350 

Sulphate  of  soda  . . . 

From  Cassel.  From  Newcastle. 

0.846 

■9/199 

..  1.99 

3.64 

Chloride  of  sodium... 

...  2.54 

0.60 

“Water  . . 

0.700 

Carbonate  of  soda  .... 

9.89 

Carbon  . . 

7.998 

Hydrate  of  soda  . 

...  11.12 

25.64 

Ultramarine . 

0.295 

Carbonate  of  lime  .... 

...  12.90 

15  67 

rinO 

34  76 

35.57 

1.22 

Soda. 

Lime. 

Carbon. 

Sul- 

Sulphuret  of  iron  .  . 

...  2.45 

Acid. 

phur. 

Silicate  of  magnesia 

...  4.74 

0.88 

Carbonate  of  soda... 

35.640 

21.120 

14.520 

Charcoal . 

4.28 

Caustic  soda  . 

0.609 

0.609 

Sand .  . 

0.44 

Aluminate  of  soda... 
Sulphate  of  soda . 

2  350 
1.160 

1.504 

Water  (hygroscopic) 

.  .  2.10 

2,17 

Sulphuret  of  sodium 

1.130 

0.905 

0.454 

99.78 

100.00 

Chloride  of  sodium. 

1.913 

% 

Ultramarine . 

3CaS+CaO.. . 

0.295 

29.172 

24.024 

10.296 

[  To  be  continued.'] 

Caustic  lime . 

6.301 

.  . 

6.301 

Sand . 

4.285 

Sulphuret  of  iron... 
Silicate  of  magnesia 

4.917 

3.744 

•• 

•• 

•• 

1.786 
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7.998 

0.700 

Water  (hygroscopic) 

SATURDAY,  1 
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100.214  j 

24.138 

30.325 

14.250 

12.536 

- - 

It  will  be  seen  that  in  the  above  analysis  I 
consider  almost  all  the  soda  to  be  united  with 
carbonic  acid,  there  being  very  little  caustic 
Boda.  Unger  and  others  who  have  examined  the 
soda  balls  fall  into  the  error  of  supposing  a  large 
quantity  of  the  alkali  to  exist  as  hydrate,  and 
also  of  always  finding  carbonate  of  lime  ;  but  if 
a  portion  of  the  ball  soda  be  digested  in  alcohol, 
and  the  alcoholic  liquor  carefully  examined,  it 
will  be  found  that  it  holds  in  solution  a  very 
small  quantity  of  alkali,  which  I  consider  to  be 
as  sulphuret.  If,  on  the  contrary,  the  soda  balls 
contained  caustic  soda,  it  would  be  immediately 
dissolved  by  the  alcohol,  and  we  should  obtain 
a  strongly  alkaline  solution.  This,  however,  is 
not  the  case.  But  if  the  ball  soda  be  digested  in 
water  the  liquid  will  be  found  to  contain  a  large 
quantity  of  caustic  soda,  which,  however,  can 
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No.  VI. 

ON  CHEMICAL  MANIPULATION. 

Indiabubber  and  Gutta  Percha. 

One  of  the  most  general  applications  of  india- 
rubber  is  for  the  purpose  of  forming  little  con¬ 
nectors,  and  in  joining  together  various  pieces 
of  tube  apparatus. 

The  material  out  of  which  this  is  formed  is 
indiarubber  in  sheets,  which  may  now  be  pro¬ 
cured  at  most  of  our  large  chemical  purveyors, 
or  at  the  manufactory  situate  in  Goswell-street. 
The  laboratory  should  be  supplied  with  sheets  of 


various  thicknesses  for  the  different  purposes 
to  which  this  material  will  be,  under  different 
circumstances,  applied.  Generally,  however, 
that  forming  the  thickness  of  delicate  shoe 
leather  will  be  the  best ;  not  that  this  thickness 
will  be  usually  sufficient  for  imparting  the 
necessary  strength  to  connectors,  but  that  it  is 
belter  to  use  two  layers  of  rubber,  in  the  manner 
to  be  described,  than  one. 

In  making  these  connectors  a  mandril  is  first 
to  be  found.  For  this  purpose  a  glass  rod,  or 
tube,  or  even  a  round  piece  of  wood,  may  be 
used ;  indeed,  the  latter  is,  perhaps,  the  best 
material. 

Before  commencing  the  operation  the  young 
chemist  must  well  consider  the  nature  of  the 
material  with  which  he  has  to  deal.  If  he  be 
ambitious  of  making  a  very  lon^  indiarubber 
tube,  and  of  cutting  the  latter  when  made  into 
lengths,  he  will  invariably  fail ;  for  when  pre¬ 
pared  on  the  mandril  the  elastic  tube  sticks  so 
tightly  to  the  latter  that  it  cannot  be  slid  off. 
To  obviate  this  difficulty  it  is  recommended  by 
some  manipulators  to  use  as  a  mandril  a  thin 
glass  tube,  and  to  crush  it  by  a  blow  so  soon  as 
its  duty  has  been  performed.  This,  however,  is 
a  very  clumsy  procedure,  and  a  most  inefficient 
one;  for  generally  minute  spicul®  of  glass  will  be 
found  to  have  entered  into  the  substance  of  the 
rubber,  and,  indeed,  frequently  to  have  perforated 
it,  thus  altogether  destroying  the  connector’s 
utility,  and  jeopardizing  any  experiment  for  the 
conducting  of  which  it  may  be  employed. 
An  inch  and  a  half,  or  at  the  farthest  two  inches, 
will  be  found  long  enough  for  most  connectors  j 
and  in  the  pfeparalion  of  such  there  is  no  dif¬ 
ficulty.  A  piece  of  rubber  is  cut  off  sufficient 
to  constitute  this  length,  and  not  only  to  go 
round  the  mandril,  but  also  to  leave,  when  round, 
sufficient  of  each  end  to  be  grasped  by  the 
finger  and  thumb.  The  rubber  should  now  be 
heated  before  a  fire,  or  over  a  spirit-lamp 
until  it  becomes  very  soft,  but  not  melted  in  the 
least  degree.  “When  thus  prepared  it  should  be 
turned  round  the  mandril,  the  two  ends  squeezed 
together  by  means  of  the  finger  and  thumb, 
and  then  cut  off  by  one  sweep  of  a  clean 
pair  of  scissors,  also  warmed  before  the  fire,  they 
having  been  previously  smeared  with  oil  of  tur¬ 
pentine,  and  subsequently  wiped  dry.  After 
this  treatment  a  seam  of  junction  will  have  been 
effected  longitudinally  throughout  the  connector, 
but  not  a  strong  one.  In  this  stage,  therefore, 
it  is  desirable  to  press  the  seam,  by  small  por¬ 
tions  at  a  time,  between  the  nails  of  the  finger 
and  thumb,  which  causes  the  seam  to  be  more 
or  less  trustworthy,  and  according  to  some 
manipulators  the  connector  may  be  regarded  as 
complete.  “We,  however,  cannot  recommend 
such  to  be  considered  perfectly  trustworthy 
when  turned  out  in  this  state.  It  is  better, 
therefore,  to  veneer  them  by  another  reinforce¬ 
ment  of  sheet  rubber,  only  with  the  difference 
of  making  the  second  seam  exactly  opposite  to 
the  first.  This  having  been  accomplished  ac¬ 
cording  to  the  directions  already  given,  the 
connector  may  be  slid  off  its  mandril  in  the 
following  mariner: — Dip  the  tube,  mandril,  and 
all  into  some  water,  and  whilst  there,  by  means 
of  the  finger  nail  or  the  blade  of  a  penknife, 
slightly  raise  the  ends  of  the  conuector  from  its 
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mandril,  so  that  -a  film  of  water  may  interpose 
between  the  two.  This  film,  by  a  little  dextrous 
manipulation  of  squeezing,  may  be  made  to 
extend  itself  throughout  the  whole  space  between 
the  two  tubes  from  one  end  to  the  other,  which 
being  accomplished,  the  connector  may  be  with¬ 
out  any  difficulty  slid  off.  Sometimes,  indeed, 
although  such  a  result  cannot  be  calculated 
upon,  the  separation  of  the  connector  from  its 
mandril  requires  no  such  elaborate  treatment,  a 
slight  sliding  pressure  imparted  at  one  end  being 
sufficient;  but  it  will  easily  be  understood  that 
any  grasping  pressure  applied  against  the  con¬ 
nector  would  only  cause  it  to  stick  more  tightly 
to  the  internal  core. 

In  the  preparation  of  these  indiarubber  con¬ 
nectors  we  have  all  along  assumed  that  the 
material  has  been  worked  without  the  interven¬ 
tion  of  any  varnish  or  solution.  Indeed,  such 
is  not  necessary  to  a  good  result,  although 
there  can  be  no  doubt  that  when  employed  the 
connector  will  be  all  the  stronger. 

The  substance  called  vulcanized  indiarubber, 
being  a  compound  of  indiarubber  with  sulphur, 
which  will  be  further  adverted  to  hereafter,  is 
now  made  by  the  manufacturers,  Messrs.  Lyne 
and  Hancock,  into  most  beautiful  tubes,  which, 
when  cut  into  short  lengths,  will  generally  serve 
every  purpose  to  which  connectors  can  be  ap¬ 
plied,  and  which,  therefore,  will  frequently  ob¬ 
viate  the  necessity  of  this  manufacture.  Never¬ 
theless,  in  the  conducting  of  very  delicate 
experiments  the  presence  of  sulphur  in  them 
may  be  a  disadvantage. 


ON  AGRICULTURAL  EDUCATION. 

It  is  very  amusing  for  impartial  persons  to 
regard  the  strenuous  endeavours  with  which  va¬ 
rious  conflicting  rival  political  sects,  just  now, 
when  Parliament  has  assembled,  approach  the 
body  of  farmers. 

Could  we  trust  a  tithe  of  the  professions  made 
by  those  who  now  so  loudly  extol  the  virtues  of 
the  farmer,  and  so  whiningly  deplore  every  little 
depreciation  in  the  selling  price  of  farming  pro¬ 
duce, — could  we  assume  as  real  a  tithe  of  the 
solicitude  now  expressed  for  the  farming  interest 
by  leading  men  of  all  shades  of  politics,  from 
the  Protectionist  peer  on  one  side  to  the  Free- 
trading  calico-printer  on  the  other, — the  farmer 
would,  indeed,  be  the  most  cared  for  of  all  mor¬ 
tal  beings.  He  is  to  be  educated  forsooth  ;  ren¬ 
dered  better  adapted  to  the  station  which  Pro¬ 
vidence  has  called  him  to  fill ;  his  mind  is  to  be 
developed,  his  powers  directed.  This  is  the 
grand  aim,  this  the  end  proposed  by  all  : — 

“  Hinc  mens,  animusque, 

Eert  et  amat  spatiis  obstantia  rumpere  claustra.” 
But  what  this  education  should  be,  and  how  to 
impart  it,  is  not  so  clear. 

First  upon  the  educational  tapis  come  Messrs. 
Cobden  and  Bright,  who,  having  offended  the 
farming  interest  by  their  free-trade  measures 
(whether  reasonably  or  justly  we  will  not  stop 
to  discuss),  now  come  forward  with  the 
ten-million  scheme  as  an  incentive  to  an 
amalgamation  of  the  agricultural  with  the 
manufacturing  powers.  The  farmers,  having 
been  nurtured  in  the  old  faith,  which  taught 
them  to  consider  the  landed  aristocracy  as  their 
only  friends,  and  the  manufacturing  interest  as 


their  natural  enemies — the  very  antichrist  of  the. 
farming  body — naturally  enough  were  slow  to 
appreciate  the  teaching  of  the  Manchester 
apostles.  The  free-trade  broadsheet,  however, 
circulated  far  and  wide — the  financial  reform 
tracts  have  made  an  impression — the  Man¬ 
chester  lesson  in  political  economy  sank  deep — 
the  Protectionist  landlords  became  afraid,  and 
are  now  up  and  stirring.  They,  too,  have  their 
code  of  education  for  the  farmer,  as  propounded 
in  many  a  silly  postprandial  oration,  amidst 
a  vulgar,  inane  abuse  of  the  Free  Traders. 
This  code,  too,  has  produced  its  fruits;  farmers  in 
abundance  can  be  found  so  deeply  committed  to 
the  Protectionist  doctrines,  that  they  will  rail  by 
the  hour  against  Sir  Robert  Peel,  the  Times,  and 
free  trade,  in  a  way  that  must  be  perfectly  de¬ 
lightful  to  their  Graces  of  Richmond  and  New¬ 
castle,  and  must  be  warmly  acceptable  to  the 
manes  of  Lord  George. 

Mr.  Ellerman,  who  spoke  at  the  late  Sussex 
Agricultural  Protection  Society,  is  au  accom¬ 
plished  pupil  of  this  school: — 

“How  the  English  farmer,”  remarked  the 
speaker,  “  could  cultivate  his  land  at  a  profit, 
when  the  door  was  open  at  all  prices  to  foreign 
corn,  he  could  not  imagine.  Agriculture  abroad 
had  been  much  improved  of  late,  and  was  daily 
improving.  Mr.  Jonas,  of  Cambridge,  stated  at 
a  meeting  last  Friday  that  a  few  days  previously 
he  had  on  his  farm  two  farmers,  one  of  them  a 
nephew  of  Mr.  Bates,  one  of  the  first  breeders  of 
shorthorns,  and  he  stated  that  he  and  his  brother 
had  purchased  an  estate  in  Prussia,  on  the  banks 
of  the  Elbe,  whither  they  were  going  to  transfer 
their  capital  and  their  skill,  for  the  purpose  of 
sending  their  produce  to  the  English  market. 
Mr.  Jonas  inquired  the  freight  of  wheat,  and  the 
reply  was,  ‘About  4s.;’  and  the  rent  was  not 
one  quarter,  and  the  wages  not  one  fifth  of  what 
were  paid  here.  With  such  facts  before  them, 
who  could  say  to  what  extent  we  should  be  over¬ 
whelmed  by  foreign  wheat  ? — (Hear,  hear.)  He 
could  not  pay  Mr.  Bates  the  compliment  which 
w'as  wittily  paid  to  a  person  transported,  that 
‘  he  left  his  country  for  his  country’s  good.’  He 
left  his  country  to  raise  corn  to  send  back,  in 
order  to  assist  still  further  in  ruining  the  friends 
whom  he  left  behind.” 

Illustrations  are  awkward  things  ; — weapons 
with  two  cutting  edges  and  a  sharp  point  ; 
dangerous  to  be  meddled  with  by  narrow-minded 
partisans.  Whilst  Mr.  Ellerman  shrouds  him¬ 
self  in  the  big  grandiloquent  conventionalities 
of  his  party,  and  talks  absijacledly  about 
the  landed  interest  as  the  natural  protectors  of 
the  farmer;  the  tergiversation  of  Sir  Robert ;  and 
all  that  kind  of  eloquence,  he  is  very  well : 
but  no  sooner  does  he  produce  some  tangible 
instance  in  favour,  as  he  thinks,  of  his  cause 
than  he  furnishes  his  antagonists — we  will  not 
say  his  enemies,  allhough  he  thinks  so — with  a 
two-edged  weapon  with  a  point.  A  Mr.  Bates, 
it  would  appear,  can  succeed  better  in  his  call¬ 
ing, — more  remuneratively, — in  Prussia  than  in 
England.  He  therefore  goes  to  Prussia,  and 
prospers.  Now,  where  the  great  mischief — 
where  the  injustice  of  this? 

Why,  rejoins  the  speaker,  the  mischief  is 
this; — Mr.  Bates  sends  produce  to  England, 
and  undersells  his  friends  at  home.  The 
remedy  seems  to  us  very  clear :  he  has  too 
many  friends  at  home — they  should  follow 
him.  But  to  what  extent? — until  when?  The 
reply  seems  to  us  exceedingly  simple.  Until 
so  many  had  emigrated  that  the  productive 


faculty  of  England  and  the  banks  of  the  Elbe 
bad  become  equalized. 

This  case,  no  doubt,  will  appear  very  mon¬ 
strous  to  Mr.  Ellerman  ; — will  seem  to  strike  at 
the  root  of  nationality,  all  preconceived  notions, 
to  sap  the  very  foundation  of  society.  We 
doubt  not  that  he  will  picture  to  himself,  first, 
the  depression  of  rents  by  the  lauded  interests; 
next,  the  foreclosing  of  hungry  mortgagees; 
then  the  landed  aristocracy  obliged  to  disgrace 
themselves  by  educating  their  sons  to  com¬ 
mercial  pursuits.  How  soldiers  and  sailors  are 
to  be  made  if  labourers  are  to  be  starved  he 
cannot  tell;  how  farmers  are  to  till  their  corn  if 
they  cannot  pay  the  labourers  he  is  at  a  loss 
to  divine;  how  the  hereditary  aristocracy  is 
to  exist  if  it  be  mortgaged,  and  if  it  cannot  re¬ 
duce  the  rent  rob, — without  fallinginto  the  hands 
of  the  Jews,  is  a  mystery  ;  and  how  the  country 
is  to  stand  if  the  landed  aristocracy  abate  its 
rents,  or  mix  in  productive  operations,  or  fall 
into  the  hands  of  the  Jews,  is  a  question  rather 
to  be  shuddered  at  than  propounded  ! 

This  is,  indeed,  a  long  list  of  sad  contin¬ 
gencies  ;  but  it  will  be  seen  they  all  depend 
upon  the  assumption  that  not  only  must  there 
be  a  high  aristocracy  (an  opinion  in  which  we 
entirely  concur),  but  that  it  must  be  an  here¬ 
ditary  aristocracy,  whose  only  source  of  income 
is  land. 

Never  was  there  a  greater  fallacy.  To  this 
aristocracy  the  farmers  have  been  taught  to 
look  up,  not  with  the  honest  independence  of 
one  man  to  another,  but  as  inferior  beings  in 
the  scale  of  humanity  to  superior  ones — of  feudal 
retainers  to  their  chiefs — nay,  often  of  mortals 
to  demigods.  Such  has  been  a  part  of  the 
farmer’s  education — such  are  the  sentiments 
into  which  he  has  been  drilled — such  are  the 
class  feelings  which  are  now  sought  to  be  per¬ 
petuated.  Even  that  Coryphaeus  of  moderate 
advance.  Sir  Robert,  seeks  to  uphold,  in  his 
model  school  of  Tamwortb,  so  munificently  en¬ 
dowed  by  my  father,’^  the  serf-like  dependence 
between  the  farmer  and  his  lord  ;  as  may  be 
recognised  by  the  offensively  patronizing  cant  in 
which  he  propounds  to  the  farmers  his  intention 
that  their  sons  shall  be  provided  with  a  school- 
master,rejoicing  in  the  munificent  sum  of  seventy 
pounds  a  year  : — 

“  I  shall  invite,”  remarks  Sir  Robert,  “  the 
middle  class  who  reside  here  or  in  the  neigh¬ 
bourhood,  including  farmers,  shopkeepers,  retail 
dealers  of  all  descriptions,  to  send  their  sons  to 
the  school,  where  they  will  receive  a  first-rate 
education — I  will  not  say  a  classical  educa¬ 
tion— but  including  all  those  departments  of 
knowledge  useful  to  such  persons— geography, 
natural  philosophy,  history,  science  in  its  dif¬ 
ferent  branches.” 

Can  there  be  anything  more  offensive  than  the 
cant  of  this  announcement,  or  the  sentiment  of 
inferiority  conveyed  by  the  whole  tenour  of  the 
extract  ? 

Such  a  plan  of  education  we  could  imagine 
propounded  by  some  Russian  despot  for  his 
serfs, — a  plan  that  should  render  them  only  so 
conversant  with  useful  knowledge  as  might  con¬ 
duce  to  their  master’s  behests;  whilst  every 
free  and  noble  aSpiration  should  be  crushed  in 
its  early  birth. 

But  now  for  a  practical  suggestion,  without 
which  our  castigation  of  things  that  be  were 
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vain.  Now  for  our  scheme  of  a  farmer’s  edu¬ 
cation.  It  is  very  short,  though  very  compre¬ 
hensive,  much  more  so  than  the  scheme  of  Sir 
Robert  :  we  believe,  too,  it  is  equally  cheap. 
We  would  begin  by  laying  a  good  foundation, 
without  which  all  the  worthy  baronet’s  learning 
fit  for  “such  people^'  would  wither  and  die. 
Strange,  too,  to  say,  the  foundation,  althougli 
we  guarantee  it  strong,  is  but  a  sentiment ! 
We  would  begin  by  creating  the  'senti¬ 
ment  in  the  English  farmer’s  breast  that  he 
ought  to  be,  if  he  be  not,  an  English  gentleman. 
This  is  the  foundation  of  our  farmer’s  educa¬ 
tional  code.  Create  this  sentiment,  and  the 
remainder  of  his  education  will  easily  come. 
Of  course  we  expect  to  raise  a  vulgar  laugh 
from  the  landed  interest,  who  periodically  ex¬ 
pound  the  mysteries  of  protection  to  bands  of 
tenants,  crowded  together  on  rent  days,  in 
servants’  halls.  Laughter,  however,  is  no  argu¬ 
ment;  neither  is  there  power  in  abuse.  The  nine¬ 
teenth  century  is  no  sluggard,  but  speeds  along 
in  rapid  coarse : — breaking  down  prej  udices — re¬ 
dressing  wrongs  : — vindicating  the  powers  of 
mind,  and  flooding  myriads  of  cherished  fallacies 
with  a  sea  of  light. 

THE  APOTHECARIES’  COMPANY  AND 
DR.  SHERIDAN  MUSPRATT. 

On  all  occasions,  when  circumstances  required 
us  to  speak  of  the  London  Apothecaries’  Com¬ 
pany,  we  have  testified  to  the  laudable  anxiety 
which  that  body  has  evinced  in  improving  the 
education,  and  therefore  the  efficiency  and  the 
status,  of  their  licensees.  Actuated  by  a  desire 
to  elevate  the  English  apothecary  into  a  position 
very  different  from  the  mere  physician’s  drudge 
of  ancient  times,  the  court  of  examiners  have 
wisely  deemed  it  the  best  means  of  attaining 
that  desirable  end  by  securing  to  their  candidates 
for  diplomas  a  higl^  professional  training;  and 
we  are  bound  to  say  that  in  their  recognition 
of  lecturers  hitherto  they  have  manifested  no 
more  of  exclusiveness  *than  a  due  professional 
conservatism  should  warrant. 

Having  accorded  these  our  sentiments,  we 
i  may  well  be  allowed  to  express  our  astonish¬ 
ment  that  the  learned  society  adverted  to  has 
declined  to  recognise  the  certificates  of  our 
i  correspondent  and  contributor,  Dr.  Sheridan 
Muspratt,  wlio,  to  his  great  praise  be  it  spoken, 
has  succeeded  in  establishing  a  school  or  college 
of  chemistry  at  Liverpool,  after  the  model  of  the 
I  young,  but  thriving,  metropolitan  prototype. 

As  a  preliminary  to  the  expression  of  our  own 
opinions  on  this  matter,  we  must  candidly 
confess  our  dissent  from  an  inference  conveyed 
by  Dr.  Muspratt’s  letter  to  the  Liverpool  Mer¬ 
cury,  in  which  journal  the  doctor,  after  com¬ 
menting  on  the  fact  that  the  College  of  Surgeons 
has  awarded  a  recogniiion  which  is  refused  by 
the  Apothecaries’  Company,  concludes  by  the 
following  expression : — 

“  I  am  sorry  for  the  medical  students,  who 
W’ere  so  complimentary  to  me,  that  their  request 
f  has  been  retused.  It  was,  however,  granted  in 
I  the  Royal  College  of  Surgeons— an  honour,  a 
I  very  great  one,  paid  to  me,  as  it  is  the  only  in- 
sta  .ce  of  a  private  professor  beitig  recognised  by 
the  first  examining  board  of  surgeons  in  the 
world.” 

'  Feeling  as  we  do  that  the  College  of  Sur¬ 
geons  has  simply  done  justice  to  our  friend,  and 


that  the  Apothecaries’  Company  have  done  him 
an  injustice,  we  are  sorry  that  the  extract  al¬ 
ready  quoted  bears  a  construction  so  dififerent 
from  our  own  that  we  profess  our  inability  to  urge 
Dr.  Muspratt’s  case  in  the  manner  indicated  by 
himself.  For  much  as  we  respect  the  chemical 
talents  of  Dr.  Muspratt,  and  of  many  others, — 
we  will  say  most  of  the  British  gentlemen  known 
to  chemical  fame, — we  should  look  with  fear  on 
the  temerity  of  the  College  of  Surgeons,  or  any 
other  community,  that  might  consider  itself  war¬ 
ranted  in  breaking  down  a  precedent,  and  cre¬ 
ating  an  exclusive  advantage,  in  deference  to  any 
one,  out  of  many  individuals  engaged  in  the 
same  pursuit. 

The  College  of  Surgeons  has  awarded  to  Dr. 
Muspratt  that  simple  meed  of  justice  which  we 
have  never  known  it  refuse  to  any  lecturers,  pub¬ 
lic  or  private,  who  could  bring  adequate  testi¬ 
monials  of  competence  in  their  several  pursuits. 

The  Apothecaries’  Hall  has  taken  another 
course — very  much  to  be  regretted  by  its  own 
members,  no  less  than  by  Dr.  Muspratt,  and  the 
students  of  this  gen  tleman’s  class — and  has  quoted 
a  precedent  for  the  taking  of  this  course  which  in 
reality  does  not  exist — never  has  existed.  The 
company  appeals  to  a  by-law  of  theirs  that  no 
certificate  of  attendance  at  lectures  can  be 
recognised  except  the  latter  have  been  delivered 
by  some  one  in  connection  with  a  medical 
school.  This  assertion  is  monstrous — nothing 
can  be  wider  of  the  truth.  Is  the  Polytechnic 
Institution  of  London  a  medical  school,  we 
beg  to  ask  the  court  of  examiners  ?  Is  the 
Royal  Institution?  And  do  not  certificates  of 
attendance  on  the  chemical  lectures  at  either  of 
these  institutions  pass  muster  at  the  hall  ? 
Were  it  not  so,  indeed,  medical  students  would 
be  deprived  of  the  instruction  of  a  Brande  and 
a  Faraday, — a  thing  too  monstrous  for  any  by¬ 
law.  But  why  do  we  thus  expatiate  on  these 
two  cases,  when  we  find  a  host  of  lecturers 
springing  up  outside  the  walls  of  medical 
schools,  yet  in  connection  with  none, — venders 
of  cheap  botany,  cheap  chemistry,  and  an  in¬ 
congruous  omnium  gatherum  of  lavv  and  poison, 
yclept  forensic  medicine, —  these  lecturers  all 
having  without  difficulty  obtained  their  recog¬ 
nition  from  the  hall  ? 

If  our  remarks  be  true,  and  they  can  be  easily 
proved,  the  refusal  to  grant  Dr.  Muspratt  his 
recognition  involves  too  great  a  mixture  of 
absurdity  with  injustice  to  be  sustained.  We 
feel  confident  the  Society  of  Apothecaries  will 
rescind  their  decree. 


ANOTHER  VERDICT  OF  MAN- 
SLAUGHTER  AGAINST  MR.  DROUET. 
It  matters  not  now  with  what  protecting  tech¬ 
nicalities  the  Tooting  child-farmer  may  envelop 
himself,  and  secure  a  legal  immunity  from  the 
two  verdicts  of  manslaughter  which  have  been, 
by  two  separate  coroners’  juries,  brought 
against  him.  The  moral  effect  will  have  been 
no  less  achieved.  The  public  will  no  longer 
consent  to  allow  children  of  the  friendless  but 
deserving  poor  to  be  immured  in  gigantic  pest- 
houses,  there  to  be  reduced,  by  negligence,  starva¬ 
tion,  and  depression  of  mind,  to  a  condition  of 
succumbing  to  any  epidemic  influence  which 
rnay  be  prevalent  at  the  time.  The  abomina¬ 
tion  must  end  ! 


We  have  adverted  to  the  mental  depression  of 
these  poor  children  as  conducing  to  disease ; 
and  it  has  often  occurred  to  us  as  strange  that 
an  influence  of  such  fatality  should  be  so  little 
recognised  by  the  guardians  of  the  poor.  There 
are  many  individuals  who,  although  horror- 
stricken  at  the  bare  notion  of  affording  insuffi¬ 
cient  aliment  to  such  as  might  in  any  way  be 
dependent  on  them,  would  not  hesitate  to  com¬ 
mit  on  the  same  any  variety  of  injustice  of  sen¬ 
timent.  Let  not  the  term  be  sneered  at :  such  an 
injustice  is  most  painful  of  all.  Surely  if  a  woman 
may  die  because  her  chastity  is  suspected,  or  a 
soldier  because  he  has  been  unjustly  called  a 
poltroon,  a  sentimental  injury  is  a  very  powerful 
one  ;  and,  until  it  can  be  shown  that  pauper 
boys  and  girls  are  really  not  a  portion  of  the 
great  family  of  Adam  and  Eve,  punishments 
so  insulting  to  humanity  as  those  recorded  to 
have  been  practised  at  Tooting  must  be  re¬ 
cognised  amongst  the  many  depressing  in¬ 
fluences  which  break  down  the  barrier  of  health. 

The  friends  of  the  Tooting  child-farmer  need 
not  mourn  over  any  impending  legal  fate 
which  may  await  him.  The  legal  appreciation 
of  his  deserts  in  high  quarters  is  significant 
enough.  “  I  may  remark,”  said  the  learned 
coroner,  in  his  address  to  the  jury: — 

“  That  although  Mr.  Drouet,  who  was  charged 
with  manslaughter,  had  been  liberated  on  bail  by 
Mr.  Justice  Erie,  the  same  learned  judge  had 
refused  to  accept  bail  on  Friday  in  the  case  of 
the  ‘  Queen  v.  Warren  and  Fuller,’  where  the 
defendants  were  charged  with  felony,  on  the  pro¬ 
secution  of  the  Goldsmiths’  Company,  in  having 
transferred  the  assay  marks  of  that  company.” 

But  this  was  an  attack  against  property ;  and 
property  has  its  rights  ! 


MISCELLANEA. 

- - 

CHEMICAL  PATENTS  RECENTLY 
ENROLLED. 

Chevalier  Alexandre  Edouard  Lemolt,  of  Con¬ 
duit-street,  Middlesex,  for  certain  improvements 
in  apparatus  for  lighting  by  electricity,  parts  of 
which  may  be  made  use  of  in  other  applications 
of  electricity.  Patent  dated  July  20th,  1848.  En¬ 
rolled  January  20th,  1849. 

This  invention  relates  to  improvements  in 
electric  piles,  which  consist  in  the  use  and  ap¬ 
plication  of  a  new  element  in  electric  piles  and 
other  appliances  connected  therewith ;  secondly, 
the  application  of  two  discs  of  carbon  as  elec¬ 
trodes,  for  the  purpose  of  producing  an  electric 
light,  which  discs  are  caused  to  approach  each 
other  by  suitable  mechanism,  so  as  to  maintain 
the  same  relative  distance  between  the  periphe¬ 
ries,  in  order  to  obtain  a  continuous  light. 

First,  with  regard  to  the  irew  elements  for  the 
production  of  electricity,  it  is  well  known  in  the 
manufacture  of  gas,  by  the  destructive  distillation 
of  coal,  that  a  hard  carbonaceous  deposit  takes 
place  on  the  interior  of  the  retort ;  this  it  is  only 
necessary  to  remove,  and  cut  or  shape  it  in 
suitable  plates  of  which  to  compose  the  battery, 
it  not  being  necessary  that  this  carbonaceous  de¬ 
posit  should  undergo  any  further  operation.  The 
plates  of  carbon  are  suspended  within  two  porous 
jars,  which  again  are  enclosed  by  cylinders  of 
amalgamated  zinc.  The  plate  of  the  one  jar  is 
put  in  connection  with  the  zinc  cylinder  of  the 
other  by  strips  of  metal,  and,  in  order  to  render 
the  attachments  thereof  permanent,  the  patentee 
electrotypes  the  ends  of  the  plates  with  copper, 
or  some  such  metal  as.will  admit  of  securing  the 
straps  by  solder,  while  at  the  same  time  the  op¬ 
posite  ends  are  similiarly  attached  to  the  amal¬ 
gamated  zinc  cylinders,  and  further  secured  by 
riveting,  thereby  preventing  the  possibility  of 
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any  of  the  series  becoming  detached  -while  the 
battery  is  in  operation  ;  the  -whole  are  enclosed 
in  a  suitable  earthenware  jar,  for  the  purpose  of 
containing  the  acid:  when  the  batteries  are  in¬ 
tended  for  removal  these  jars  are  furnished  with 
a  return  lip,  which  prevents  the  acid  being 
thrown  out.  The  patentee  uses  nitric  acid  for 
the  inner  or  porous  jar,  -w-hile  in  the  outer  jar 
dilute  sulphuric  acid  (about  seven  parts  water 
to  one  of  acid)  is  placed.  The  action  of  this 
description  of  apparatus  is  so  generally  under¬ 
stood  as  to  render  further  description  useless. 
Instead  of  cutting  the  plates  of  carbon  from  the 
mass,  as  before  mentioned,  the  patentee  prepares 
them  by  combining  other  matters  with  it,  in 
which  case  this  carbonaceous  matter  must  be  in 
a  comminuted  state.  To  three  parts  thereof, 
by  weight,  the  patentee  adds  one  part  of  pounded 
coal,  coke,  or  charcoal,  together  with  one  part  of 
coal-tar  ;  these  are  to  be  intimately  mixed,  when 
they  will  be  of  such  a  consistency  as  to  be  readily 
capable  of  being  formed  into  the  requisite  shapes 
for  the  plates  or  carbon  elements  in  suitable 
moulds,  in  which  they  are  to  be  compressed 
by  means  of  an  hydraulic  or  other  press  calculated 
to  produce  the  requisite  degree  of  pressure  ;  by 
this  means  they  will  be  reduced  to  a  hard  com¬ 
pact  state.  The  plates  or  blocks  so  formed  are 
then  removed  from  the  moulds  and  exposed  to 
the  atmosphere  in  the  shade,  for  two  or  three 
days,  to  evaporate  the  moisture ;  they  are  now 
to  be  subjected  to  heat  for  about  thirty- six  hours, 
and  their  temperature  is  gradually  raised  to  a 
light  red  heat,  when  they  are  allowed  to  cool  as 
gradually  as  they  were  heated  ;  they  may  then 
be  applied  as  an  element  in  electric  piles,  the 
one  end  being  electrotyped  as  before  explained, 
for  the  purpose  of  eifectmg  the  permanent  me¬ 
tallic  connection. 

Another  part  of  this  invention  refers  to  the 
coating  of  one  side  of  the  zinc  plates,  or  the 
amalgamated  cylinder  of  zinc,  which  has  no 
relative  influence  with  the  carbon  plates,  and 
consequently,  if  left  exposed  to  the  acid,  will  be 
uselessly  destroyed.  In  this  case  the  outside  of 
the  cylinder  is  covered  with  a  coating  of  copal 
varnish,  and,  in  order  to  give  it  a  body,  it  is 
mixed  with  charcoal  or  coal  dust,  but  other 
matters  may  be  used  for  the  purpose. 

The  last  part  has  reference  to  the  production 
of  electric  light  for  the  purposes  of  illuminating, 
by  the  application  of  two  discs  of  carbon,  in 
which  a  revolving  motion  is  maintained  by 
suitable  apparatus,  so  arranged  that  their  peri¬ 
pheries  shall  retain  the  same  degree  of  proximity, 
thereby  producing  an  uninterrupted  light  for 
a  considerable  length  of  time.  For  this  purpose 
the  electrodes  should  be  of  the  purest  carbon,  to 
obtain  which  the  patentee  immerses  them  in  a 
solution  of  nitric  and  muriatic  acids  for  about 
twelve  hours,  and  afterwards  in  a  solution  of 
fluoric  acid,  which  will  remove  in  a  great  mea¬ 
sure  the  impurities  contained. 

Having  described  the  nature  of  his  invention, 
and  the  manner  of  carrying  the  same  into  effect, 
he  wishes  it  to  be  understood  that  he  does  not 
confine  himself  to  the  detail  given,  so  long  as 
the  peculiar  character  of  either  part  of  the  in¬ 
vention  be  retained;  but  what  he  claims  is:  — 
First,  the  application  of  that  description  or 
quality  of  carbon  obtained  in  the  destructive 
distillation  of  coal  and  other  matters  such  as  are 
used  in  the  manufacture  of  carburetted  hydrogen 
gas,  as  one  of  the  elements  of  an  electric  pile, 
and  also  the  employment  of  carbon,  moulded  and 
subjected  to  pressure,  and  manufactured  as  de¬ 
scribed.  Also  the  electrotyping  the  ends  of 
carbon  used  as  elements  in  electric  piles.  Also 
the  connecting  of  carbon  elements  of  an  electric 
ile  with  other  elements  used,  by  soldering  or 
y  any  other  permanent  fixture. 

Secondly,  the  application  of  two  discs  of  car¬ 
bon  as  electrodes,  that  they  shall  (when  they 
have  completed  a  revolution)  be  caused  by  the 
mechanism  to  approach  each  other,  and  by  that 
means  obtain  a  continuous  light  of  electricity. 


Joseph  Stenson,  of  Northampton,  engineer, 
for  improvements  iu  steam  engines  and  boilers, 


part  of  which  improvements  are  also  applicable 
to  other  motive  machinery.  Patent  dated  July 
18th,  1848.  Enrolled  January  I8th,  1849. 

This  specification  relates  to  a  variety  of  im¬ 
provements  in  steam  machinery,  steam-boilers 
applicable  to  steam-engines,  and  to  certain  ap¬ 
paratus  for  cooking ;  an  improved  self-acting 
damper  for  high-pressure  boilers ;  a  method  of 
heating  the  feed-water  of  condensing  engines, 
and  an  improved  system  of  condensing  the 
exhaust  steam  from  the  cylinders  ;  for  various 
other  improvements  in  steam-engines  ;  and  for 
obtaining  an  electric  light  from  steam,  &c.  &c., 
embracing  no  less  than  fifteen  distinct  claims. 
Of  these  claims  yve  will,  however,  here  simply 
give  the  heads.  He  claims  :  — 

First.  An  improved  construction  of  a  rotary 
engine. 

Secondly.  An  iinjiroved  form  of  that  class  of 
engine  known  by  the  name  of  rotary  emission 
engine.  The  improvements  consist  in  using  two 
wheels,  the  peripheries  of  which  are  made 
hollow,  and  pierced  on  one  side  with  a  suitable 
number  of  oblique  holes  for  the  emission  of  the 
steam ;  one  of  these  wheels  is  keyed  to  a  hollow 
shaft,  supported  at  either  end  in  bearings  ;  while 
the  second  wheel  is  fixed  from  lateral  motion, 
but  allo'ved  to  revolve  freely  on  the  shaft,  and 
near  to  the  first-mentioned  wheel ;  the  oblique 
openings  in  the  inner  sides  of  the  peripheries  of 
the  wheels  are  slanted  in  opposite  directions, 
and  placed  at  different  points  of  the  circle.  The 
inner  faces  of  the  peripheries  are  also  indented 
after  the  manner  of  an  ordinary  overshot  water- 
wheel.  When  steam  is  admitted  through  the 
hollow  shaft  it  passes  through  holes  into  the 
hollow  central  bosses  of  the  emission-wheels,  and 
from  thence  through  a  suitable  number  of  radi¬ 
ating  arms,  into  the  hollow  peripheries.  By  this 
arrangement,  as  the  steam  issues  forth,  it  will 
impinge  upon  the  buckets  or  indents  of  the 
neighbouring  wheel ;  each  one  thus  becoming  a 
fulcrum  for  the  other  to  act  against.  A  much 
greater  power  will  thus  be  obtained  with  the 
same  pressure  of  stream  than  by  any  other 
system  now  in  use ;  motion  may  be  conveyed 
from  the  hollow  shaft  by  means  of  a  bevilled 
wheel  and  pinion,  or  by  bands, — one  passing 
round  a  pulley  on  the  shaft,  and  the  other  round 
the  hub  of  one  of  the  emission-wheels  ;  but,  as  the 
wheels  revolve  in  opposite  directions,  one  band 
must  be  passed  to  the  point  of  communication 
straight,  and  the  other  crossed. 

Thirdly.  An  improved  form  of  communication 
in  oscillating  steam-cylinders.  Between  the 
piston-rod  and  crank  an  upright  bar  is  bolted 
on  each  side  of  the  top  of  the  cylinder-cover, 
and  connected  by  a  cross  bar  at  the  top  ;  to  the 
end  of  the  piston-rod  is  affixed  a  cross  head, 
which  slides  in  grooves  made  for  its  reception  on 
the  inner  sides  of  the  upright  guide-bars.  By 
this  arrangement  the  crank- pin  may  be  connected 
immediately  with  the  upper  end  of  the  piston- 
rod,  thus  avoiding  the  necessity  of  the  ordinary 
connecting-rod,  and  also  the  use  of  long  stuffing- 
boxes,  the  vertical  motion  of  the  piston-rod  from 
the  cylinder  being  effectually  retained  by  the 
guide-bars,  as  described. 

The  fourth  part  relates  to  a  great  variety  of 
forms  for  boilers  given  in  the  drawings  accompany¬ 
ing  the  specification,  the  object  being  to  procure 
a  greater  amount  of  heating  and  flue  surface,  for 
the  generation  of  steam,  than  by  the  forms  com¬ 
monly  used. 

Fifthly.  The  patentee  claims  the  invention  of 
an  approved  self-acting  damper  for  the  use  of 
high-pressure  boilers. 

The  remaining  claims  are  : — 

Sixthly.  For  an  improved  method  of  heating 
the  feed  water  of  condensing  engines. 

Seventhly.  For  accelerating  the  condensation 
of  exhaust  steam  from  the  cylinders  of  con¬ 
densing  engines. 

Eighthly.  For  the  use  of  two  boilers  on  loco¬ 
motive  engines. 

Ninthly.  For  expanding  and  drying  the  steam 
in  its  passage  from  the  boiler  or  boilers  to  the 
working  cylinders  of  locomotive  engines. 


Tenthly.  For  an  improved  form  of  gauge- 
cocks. 

Eleventhly.  For  strengthening  steam-pipes, 
by  the  application  of  tension-rods. 

Twelfthly.  For  an  improved  boiler  for  cooking 
apparatus,  w  ith  regard  to  the  use  of  an  emission 
wheel  or  wheels,  and  all  the  parts  immediately 
connected  with  and  dependent  thereon. 

Thirteenthly.  For  the  adaptation  of  steam- 
engines  for  thiashing,  and  other  agricultural 
purposes,  from  a  distance. 

Fourteenthly,  For  dispensing  with  the  use  of 
the  air-pump  in  the  case  of  condensing  engines, 
or  at  least  reducing  it  very  much  in  size  com¬ 
pared  to  those  now  in  use. 

Fifteenthly  and  lastly.  For  obtaining  elec¬ 
tricity  for  an  electric  light  from  steam.  To  a  jet 
of  steam  issuing  from  the  orifices  of  an  emission- 
wheel  the  patentee  applies  a  copper  or  other 
metallic  wire,  from  which  a  number  of  small 
pointed  arms  or  spokes  radiate ;  the  wire  thus 
becomes  highly  charged  with  electricity.  The 
charge  is  carried  by  the  wire  through  two  elec¬ 
trodes  of  charcoal  to  some  part  of  the  metallic 
framing  of  the  engine,  and  from  thence  to  the 
earth,  thus  forming  an  electric  circuit.  The 
bottom  electrode  is  of  a  cylindrical  form,  the 
upper  edge  of  which  is  presented  towards  the 
upper  electrode.  A  slow  revolving  motion  is 
given  to  the  lower  electrode  by  means  of  suitable 
wheelwork  from  the  working  part  of  the  engine, 
thus  dispensing  with  the  use  of  batteries,  whose 
action  is  so  difficult  to  maintain,  and  which  have 
always  been  supposed  to  be  essentially  necessary 
for  the  production  of  an  electric  light. 


PATENTS  EECENTLY  GRANTED. 

ENGLISH  PATENTS  FOR  THE  WEEK  ENDING 
JANUARY  25th,  1849. 

William  Boggett,  of  St.  Martin’s-lane,  Mid¬ 
dlesex,  manufacturer,  for  improvements  in 
methods  and  machinery  for  obtaining  and  ap¬ 
plying  motive  power.  Patent  dated  January 
20th,  1849  ;  six  months. 

Henry  Bernoulli  Barlow,  of  Manchester,  con¬ 
sulting  engineer,  for  improvements  in  the  manu¬ 
facture  of  cut  piled  fabrics,  and  in  machinery  or 
apparatus  applicable  thereto.  Patent  dated 
January  20th,  1849  ;  six  months.  (Communi¬ 
cation.) 

Samuel  Brown,  the  younger,  of  Lambeth, 
Surrey,  engineer,  for  improved  apparatus  for 
measuring  and  registering  the  flow  of  liquids, 
and  of  substances  in  a  running  state,  which  ap¬ 
paratus  are  in  part  also  applicable  to  motive  pur¬ 
poses.  Patent  dated  January  20th,  1849  ;  six 
months. 

Henry  Needham,  of  Vine-street,  Piccadily,  in 
the  city  of  W’estminster,  gunmaker,  for  certain 
improvements  in  firearms.  Patent  dated  January 
20th,  1849  ;  six  months. 

Thomas  Robinson,  of  Leeds,  flax- dresser,  for 
improvements  in  machinery  for  breaking,  scutch¬ 
ing,  cutting,  heckling,  dressing,  cou-bing,  card¬ 
ing,  drawing,  roving,  and  spinning  flax,  hemp, 
tow,  wool,  silk,  and  other  fibrous  substances, 
and  in  uniting  fibrous  substances.  Patent  dated 
January  23d,  1849;  six  months. 

Charles  de  Bergue,  of  Arthur-street  West,  in 
the  city  of  London,  engineer,  for  improvements 
in  steam-engines,  in  pumps,  and  in  springs  for 
railway  and  other  purposes.  Patent  dated 
January  23d,  1849  ;  six  months. 

Edward  Slaughter,  of  the  Avonside  Iron 
Works,  Bristol,  engineer,  for  improvements  in 
marine  steam-engines.  Patent  dated  January 
23d,  1849  ;  six  months. 

Rees  Reece,  of  London,  chemist,  for  improve¬ 
ments  in  treating  peat,  and  obtaining  products 
therefrom.  Patent  dated  January  23d,  1849 ; 
six  months. 

Charles  Henri  Paris,  of  Paris,  in  the  Republic 
of  France,  for  improvements  in  preventing  the 
oxidating  of  iron.  Patent  dated  January  23d, 
1849  ;  six  months.  (Communication.) 

William  Henry  Barlow,  of  Derby,  civil  engi¬ 
neer,  for  improvements  in  the  construction  of 
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permanent  ways  for  railways.  Patent  dated 
January  23d,  1849  ;  six  months. 

Richard  Johnson,  of  Blackburn,  in  the  county 
of  Lancaster,  gentleman,  for  certain  improve¬ 
ments  in  the  manufacture  of  malted  grain,  and 
in  vinous  fermentation  ;  also  improvements  in 
brewing,  and  in  the  machinery  or  apparatus  con¬ 
nected  with  the  above  or  similar  processes.  Pa¬ 
tent  dated  January  23d,  1849  ;  six  months. 

Wakefield  Pim,  of  the  borough  of  Kingston- 
upon-Hull,  engine  and  boiler  maker,  for  certain 
improvements  in  propelling  ships  and  vessels. 
Patent  dated  January  25th,  1849;  six  months, 

Robert  Shaw,  of  Portlaw,  in  the  county  of 
Waterford,  cotton- spinner,  and  Samuel  Fletcher 
Cottam,  of  Manchester,  machinist,  for  certain 
improvements  in  machinery  for  preparing,  spin¬ 
ning,  and  doubling  cotton,  wool,  flax,  silk,  and 
similar  fibrous  materials.  Patent  dated  January 
25th,  1849  ;  six  months. 

John  Talbot  Tyler,  of  the  firm  of  Ashmead 
and  Tyler,  Mount-street,  Grosvenor-square, 
hatters,  for  certain  improvements  in  hats,  caps, 
and  hat-cases.  Patent  dated  January  25th, 
1849  ;  six  months. 


A  KETURN  OF  PATENTS  FOR  INVENTIONS  TAKEN 

OUT  IN  IRELAND  FROM  THE  20tH  DAY  OF  NO¬ 
VEMBER,  1848,  TO  THE  20th  day  of  JANUARY, 

1849,  INCLUSIVE. 

Joseph  Eugene  Asaert,  of  Lille,  in  the  Republic 
of  France,  machinist,  for  improved  means  of  ob¬ 
taining  motive  power.  Sealed  November  22d, 

1848, 

Pierre  Frederic  Gougy,  of  Leicester-square,  in 
the  county  of  Middlesex,  gentleman,  for  improve¬ 
ments  in  apparatus  and  machinery  for  raising, 
lifting,  and  otherwise  moving  heavy  bodies. 
Sealed  November  30th,  1848, 

Alfred  Vincent  Newton,  of  Chancery-lane,  in 
the  county  of  Middlesex,  mechanical  draughts¬ 
man,  for  certain  improvements  in  the  manufac¬ 
ture  of  steel.  Sealed  December  2d,  1848, — 
(Communication.) 

Joseph  Lillie,  of  Manchester,  in  the  county  of 
Lancaster,  engineer,  for  certain  machinery  or 
apparatus  applicable  for  purifying  and  cooling 
liquids,  and  for  purifying,  condensing,  and 
cooling  gases.  Sealed  December  5th,  1848. 

Hugh  Bell,  of  London,  esquire,  for  certain 
improvements  in  aerial  machines,  and  machinery 
in  connection  with  the  buoyant  power  produced 
by  gaseous  matters.  Sealed  December  9th,  1848. 

Duncan  Mackenzie,  of  Goodman’s-fields,  in 
the  county  of  Middlesex,  manufacturer,  for  cer¬ 
tain  improvements  in  jacquard  machinery  for 
figuring  fabrics  and  tissues  generally,  and  appa¬ 
ratus  for  the  transmission  of  designs  to  the  said 
jacquard  machinery,  parts  of  which  are  appli¬ 
cable  to  playing  musical  instruments,  composing 
printing  types,  and  other  like  purposes.  Sealed 
December  22d,  1848. — (Communication.) 

Bartholomew  Beniowski,  of  Bow-street, 
Covent-garden,  in  the  county  of  Middlesex, 
major  in  the  late  Polish  army,  for  certain  im¬ 
provements  in  the  apparatus  for,  and  process  of, 
printing.  Sealed  January  3d,  1849. 

Joseph  Simpson,  of  the  city  of  Manchester, 
civil  engineer,  and  James  Alfred  Shipton,  of  the 
same  place,  engineer,  for  certain  improvements 
in  steam-engines.  Sealed  January  5th,  1849. 

Charles  Green,  of  Birmingham,  in  the  county 
of  Warwick,  patent  brass  tube  manufacturer, 
and  James  Newman,  of  Birmingham,  manu¬ 
facturer,  for  improvements  in  the  manufacture  of 
a  part  or  parts  of  railway  wheels.  Sealed  January 
5th,  1849. 

Carey  M'Clellan,  of  Larch  Mount,  in  the 
liberties  of  the  city  of  Londonderry,  for  an  im¬ 
proved  corn-mill.  Sealed  January  10th,  1849. 

William  Edwards  Staite,  of  Lombard-street, 
in  the  city  of  London,  gentleman,  for  certain 
improvements  in  lighting  and  in  the  apparatus 
used  therein,  parts  of  which  are  applicable  to 
other  useful  purposes.  Sealed  January  12th, 

1849. 

William  Young,  of  the  firm  of  Henry  Banner- 
man  and  Sons,  of  Manchester,  in  the  county  of 
Lancaster,  merchant,  for  certain  improvements 


in  machinery  or  apparatus  for  winding,  balling, 
or  spooling  thread,  yarn,  or  other  fibrous  mate¬ 
rials.  Sealed  Jmiuary  12th,  1849. 


PATENTS  RECENTLY  EXPIRED. 

J.  Streets  and  T.  Whiteley,  mechanics,  of  Not¬ 
tingham,  for  certain  improvements  applicable  to 
that  class  of  machinery  commonly  called  or 
known  by  the  name  of  “  warp  machinery,”  em¬ 
ployed  in  the  manufacture  of  lace  and  other 
fabrics.  Patent  dated  January  22d,  1835  ;  ex¬ 
pired  January  22d,  1849. 

J.  J.  Tucker,  of  Cornwall,  esquire,  for  certain 
improvements  in  urns  to  be  used  for  tea,  cofliee, 
and  other  purposes.  Patent  dated  January  22d, 
1835  ;  expired  January  22d,  1849. 

J.  Day,  of  Peckham,  gentleman,  for  an  im¬ 
provement  or  improvements  in  the  construction 
of  railways.  Patent  dated  January  22d,  1835; 
expired  January  22d,  1849. 

W.  E.  Wright,  of  Westminster,  gentleman, 
for  certain  improvements  in  tea  and  coffee  urns, 
and  tea  kettles.  Patent  dated  January  27th, 
1835 ;  expired  January  27th,  1849. 

J.  Gibbs,  of  Kenning  ton,  and  J.  Catley,  of 
Whitechapel,  engineer,  for  certain  improvements 
in  machinery  for  cutting  wood  and  other  mate¬ 
rials.  Patent  dated  January  27th,  1835  ;  ex¬ 
pired  January  27th,  1849. 

W.  Morgan,  of  Surrey,  esquire,  for  certain  im¬ 
provements  in  steam-engines.  Patent  dated 
January  27th,  1835  ;  expired  January  27th,  1849. 

J.  Budd,  of  Liverpool,  merchant,  for  a  certain 
improvement,  or  certain  improvements,  in  print¬ 
ing  silk,  cotton,  calico,  or  other  fabrics,  and  in 
the  manufacture  of  blocks,  cylinders,  or  rollers 
used  for  such  purposes.  Patent  dated  January 
27th,  1835  ;  expired  January  27th,  1849, 


THE  CHOLERA. 


Cases  Reported  up  to  Wednesday. 
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Fresh  Cases  retorted  on 

Jan. 31,  1849  :  - 

In  London  and  vicinity. 

viz.  :  — 

Kensington  . 

5 

2 

Emigrant  Depot  at 

Deptford . 

2 

Whitechapel . 

1 

St.  George-in-the-East  . 

1 

Lambeth -walk . 

1 

High-hill  Ferry,  Clapton 

1 

Hackney  . 

1 

In  the  countrjq  viz. : — 

Liverpool  . 

2 

1 

Newcastle-upon-Tyne... 

2 

1 

Thames  Ditton . 

1 

1 

In  Scotland,  viz. :  — 

Edinburgh . 

1 

3 

Glasgow . 

23 

4 

2 

Riccarton  . 

8 

2 

3 

Selkirk  . 

2 

Loudon  . 

2 

5 

Millerhill,  Dalkeith. . . . 

5 

1 

Old  Monkland . 

29 

18 

8 

Greenock  . 

6 

2 

2 

New  Kilpatrick . 

12 

4 

2 

Dundonald  . 

2 

Total  new  cases . 

106 

42 

20 

In  London  and  vicinity. . . 

884 

479 

131 

274 

In  the  country . 

764 

328 

96 

340 

In  Scotland  . 

8547 

3705 

2345 

2497 

Total  . . . 

10196 

4612 

2672 

3111 

THE  BILLS  OF  MORTALITY. 


The  returns  of  the  Registrar-General  for  the 
week  ending  Jan.  27  show  the  total  number  of 
births  to  be  1,676,  and  the  deaths  1,208,  the 
latter  being  an  increase  of  39  on  the  weekly 
average  of  five  winters.  This  result  is  more  fa¬ 
vourable  than  that  obtained  in  the  two  previous 
weeks,  when  the  deaths  were  respectively  1,448 
and  1,345.  The  return  shows  that  the  deaths 
from  zymotic  diseases  were  329,  being  108  above 
the  average;  from  dropsy,  cancer,  and  other  dis¬ 
eases  of  uncertain  or  variable  seat,  64,  being  the 
usual  average ;  from  tubercular  diseases,  176, 
being  28  below  the  average  ;  from  diseases  of 
the  brain,  spinal  marrow,  nerves,  and  senses, 
150,  being  9  above  the  average  ;  from  diseases  of 
the  heart  and  bloodvessels,  22,  being  18  below 
the  average;  from  diseases  of  the  lungs  and  of 
the  other  organs  of  respiration,  245,  being  2 
above  the  average  ;  from  diseases  of  the  stomach, 
liver,  and  other  organs  of  digestion,  63,  being  4 
below  the  average  ;  from  diseases  of  the  kidneys, 
&c.,  14,  being  1  below  the  average  ;  from  child¬ 
birth,  diseases  of  the  uterus,  &c.,  13,  being  4 
above  the  average ;  from  rheumatism,  diseases 
of  the  bones,  joints,  &c.,  10,  being  3  below  the 
average  ;  premature  birth  and  debility,  16,  being 
7  below  the  average  ;  atrophy,  20,  being  6  above 
the  average  ;  age,  46,  being  28  below  the  ave¬ 
rage  ;  sudden,  8,  being  6  below  the  average ; 
violence,  privation,  cold,  and  intemperance,  23, 
being  14  below  the  average;  smallpox,  16,  being 
5  below  the  average  ;  measles,  18,  being  9  below 
the  average  ;  scarlatina,  76,  being  44  above  the 
average  ;  hooping-cough,  55,  being  13  above  the 
average;  diarrhoea,  17,  being  5  above  the  ave¬ 
rage  ;  dysentery,  5,  being  3  above  the  average. 
The  number  of  deaths  from  cholera  is  stated  to 
be  45  ;  and  of  these  14  occurred  in  the  district  of 
Wandsworth  and  Clapham,  2  of  them  being  in 
the  institution  at  Tooling.  The  total  number  of 
deaths  in  this  house,  or  among  the  children  who 
have  been  removed  from  it,  registered  in  four 
weeks,  amounts  to  188,  of  which  158  were  returned 
as  caused  by  cholera.  The  restare  ascribed  to  dy¬ 
sentery,  mesenteric  diseases,  &c.  During  the  week 
56  people  have  died  from  typhus,  being  14  above 
the  average  ;  from  bronchitis,  104,  being  26  above 
the  average  ;  from  pneumonia,  95,  being  8  below 
the  average  ;  from  asthma,  26,  being  12  below 
the  average.  The  Registrar- General  adverts  to 
the  fact,  that  the  deaths  from  diseases  afifecting 
the  respiratory  organs  were  245,  almost  the  same 
as  the  average,  having  declined  from  325  and 
300,  the  numbers  of  the  two  former  weeks,  while 
the  mean  daily  temperature  ranged  from  24°6 
on  the  2d  day  of  the  month  to  49°6  on  the  25th. 
In  the  last  week  a  boy  was  registered  in  the 
Kent-road  sub- district  who  died  of  “natural 
causes  accelerated  by  exposure  to  cold  ;”  and  at 
Clapham  a  woman  of  18  who  died  of  “peri¬ 
tonitis,  brought  on  by  exposure  to  cold  and 
damp,”  after  seven  days’  illness.  Inquests  were 
held  in  both  cases.  A  woman  and  her  child  died 
in  Leather-market,  Bermondsey,  of  “diarrhoea 
from  want  of  sufficient  nourishment,”  as  certified 
by  medical  certificates.  The  former  was  seven 
months  advanced  in  pregnancy.  It  does  not 
appear  that  an  inquest  was  held  in  either  of 
these  cases.  The  medical  man  adds,  that  the 
house  was  in  a  most  offensive  condition  from 
want  of  drainage. 

The  following  is  a  detailed  statement  of  the 
fatal  cases  of  cholera,  all  certified  by  medical 
attendants  except  two  : — 

Kensington;  Town. — In  the  workhouse,  F. 
23,  “  typhoid  fever,  consecutive  on  cholera  ;”  at 
Jenning’s-buildings,  widow  of  a  labourer,  39, 
“cholera  (19  hours);”  at  same  buildings, 
daughter  of  a  labourer,  5,  “  cholera  (46  hours)  ;” 
at  same  buildings,  gardener  labourer,  34,  “  cho¬ 
lera  (13  hours).” 

Chelsea;  South. — M.  65,  “cholera  (14 
hours),”  p.m. 

Westminster;  St.  John. — At  No.  27,  Ro- 
chester-street,  stoker  at  a  gaswork,  45,  “  spas¬ 
modic  cholera  (7  hours).”  Mr,  Pearse,  the 
registrar,  states  that  “  this  man  laboured  under 
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severe  diarrhcea  during  the  night  preceding  the 
attack,  and  next  day,  while  engaged  at  his  work, 
was  stripped  to  the  skin,  and  exposed  to  extremes 
of  temperature.”  • 

St.  Pancras  ;  Tottenham. — At  30,  Tavistock- 
square,  P.  servant,  29  “  cholera  (3  days).” 
Gray’s-inn-lane. — At  the  Royal  Pree  Hospital, 
F.  30,  “  cholera  (3  days).”  Camden- town. — At 
the  workhouse,  a  girl  who  had  been  removed 
from  Tooting,  7,  “  cholera.” 

Hackney  ;  Stamford-hill.  —  At  High-hill 
Ferry,  F.  43,  “cholera  (2  days)  ;  typhus  (5 
days).”  Mr.  Montaigne,  the  registrar,  states 
that  “  the  deceased  was  the  wife  of  a  poor  la¬ 
bouring  man,  with  five  children,  and  occupied  a 
miserable  house  of  only  two  rooms  ;  the  lower  so 
damp  and  uncomfortable  that  they  could  not 
inhabit  it.  The  whole  family  slept  in  the  upper 
one,  without  bed  or  bedstead.  Three  of  the 
children  now  lie  ill ;  and,  with  regard  to  two,  I 
am  informed  by  the  surgeon  that  there  is  little 
hope  of  their  recovery.  Another  case  of  cholera 
has  shown  itself  in  a  house  a  few  doors  from 
the  above.  High-hill  Ferry  is  very  damp,  and 
the  houses  are  so  crowded  that  many  of  them 
have  no  back  yard,” 

Holborn  ;  St.  Andrew,  East. — All  the  cases 
in  this  sub-district  occurred  in  the  union  work- 
house.  F.  22,  “  cholera  (6  hours)  M.  12, 
“  cholera  Asiatica  (13  hours),”  relapse  ;  M.  51, 
“  Asiatic  cholera  (33  hours)  M.  2,  “  Asiatic 
cholera  (12  hours)  F.  40,  “  cholera  (15 
hours);”  F.  60,  “cholera;”  M.  71,  “Asiatic 
cholera  (21  hours)  ;”  F.  38,  “  cholera  (2 
days)  ;  consecutive  fever  (3  days) ;”  F.  28, 
“  cholera  (2  days)  M.  16,  “  Asiatic  cholera  (9 
hours)  ;”  F.  40,  “  cholera  (21  hours)  ;”  F.  40, 
“  Asiatic  cholera  (16  hours)  ;”  F.  22,  “  Asiatic 
cholera  (22  hours).” 

Bethnal  -  green  ;  Hackney  -  road.  —  Toy- 
maker,  55,  “  cholera  (22  hours).” 

Whitechapel  ;  Spitalfields. — F.  25,  “  Asiatic 
cholera  (7  days).”  Goodman’s-fields. — At  88, 
Leman-street,  a  labourer,  48,  “  Asiatic  cho¬ 
lera.” 

St.  Saviour;  St.  Saviour. — M.  57,  “Asiatic 
cholera  (14  hours).” 

Bermondsey;  St.  James.  —  M.  7,  “Asiatic 
cholera  (12  hours).”  No  medical  attendant. 
M.  13  months,  “diarrhoea  (some  days),  Asiatic 
cholera  (24  hours).” 

St.  George,  Southwark  ;  Rent-road. — At 
9  Crown-yard,  daughter  of  a  waterman,  5, 
“* Asiatic  cholera  (24  hours).” 

Lambeth  ;  Church,  First  Part.— F.  2,  “  cho¬ 
lera  spasmodica  (2  days).” 

Wandsworth  and  Clapham  ;  Wandsworth. — 
M.  8,  “  epidemic  cholera  (4  days).”  F.  4, 
“  cholera  (8  hours).”  F.  24,  “  pneumonia  (3 
weeks)  ;  debility  after  cholera  (5  weeks).”  F. 
80,  “Asiatic  cholera  (14  days);  exhaustion.” 
M.  28,  “  diarrhoea  (14  days)  ;  Asiatic  cholera 
(17  hours).”  F.  31,  “cholera  (7  days);  ex¬ 
haustion ;  miscarriage.”  F.5,  “Asiatic  cholera.” 
F.  34,  “  Asiatic  cholera  (4  days).”  F.  9,  “  ma¬ 
lignant  cholera  (25  hours).”  F.  40,  “cholera 
(18  hours).”  Streatham  and  Tooting  Graveney  : 
In  Drouet’s  establishment,  M.  4,  “  cholera  (13 
hours).”  In  same  establishment,  F.  9,  “  cholera 
(3  hours).”  Besides  the  above,  the  following 
deaths  from  other  causes  in  this  establishment 
were  registered  in  the  week : — F.  6,  “  mesenteric 
disease ;  debility  (4  weeks).”  M.  9,  “  dysentery 
(3  w'eeks)  ;  debility.”  M.  4,  “  mesenteric 
disease  (3  weeks)  ;  debility.”  Battersea.— In 
Ann- street,  York-road,  wife  of  an  engineer,  36, 
“malignant  cholera  (12  hours).” _  In  Church- 
street,  single  woman,  32,  “  Asiatic  cholera  (7 
hours).”  _ _ 


Indestructibility  of  Cork. — In  taking  down 
a  few  years  ago,  in  France,  some  portion  of  the 
ancient  chateau  of  the  Roque  d’Ondres,  it  was 
found  that  the  extremities  of  the  oak  girders, 
lodged  in  the  walls,  were  perfectly  preserved, 
although  these  timbers  were  supposed  to  have 
been  in  their  places  for  upwards  of  600  years. 
The  -whole  of  these  extremities  buried  in  the 


walls  were  completely  wrapped  round  with 
plates  of  cork.  When  demolishing  an  ancient 
Benedictine  church  at  Bayonne  it  was  found 
that  the  whole  of  the  fir  girders  were  entirely 
worm-eaten  and  rotten,  with  the  exception, 
however,  of  the  bearings,  w'hich,  as  in  the  case 
above  mentioned,  were  also  completely  wrapped 
round  with  plates  of  cork.  The  fixings  were  com¬ 
pleted  by  a  layer  of  greasy-feeling  clay,  interposed 
between  the  cork  and  the  masonry,  and  the 
parts  of  the  walls  opposite  the  ends  of  the  tim¬ 
bers  were  of  brick.  It  would  be  very  difficult  to 
believe  that  these  extraordinary  instances  of  the 
preservation  of  timber  were  not  to  be  entirely 
attributed  to  the  cork  plates,  the  impermeability 
of  which  is  well  known,  since  the  substance  is 
not  only  used  to  contain  different  kinds  of 
liquids,  but  also  to  close  bottles  containing  spi¬ 
rituous  liquors.  With  experience  saying  so 
much  in  favour  of  a  process  so  simple  and  in¬ 
expensive,  it  must  be  acknowledged  that  it  de¬ 
serves  to  be  tried,  more  particularly  for  buildings 
of  which  we  are  more  than  usually  anxious  to 
preserve  the  timbers. — Artisan. 

Earthquakes  in  the  Azores. — The  follow¬ 
ing  is  an  extract  of  a  letter  dated  St.  Michael’s, 
Dec.  3  : — “  For  ourselves,  we  are,  thank  God, 
as  well  as  we  can  be,  considering  the  fright  we 
have  been  living  in  for  the  last  month,  not  from 
revolutions  on  the  surface,  like  the  rest  of  the 
world,  for  ours  are  internal,  occasioning  most 
fearful  earthquakes.  We  felt  seven  in  one  night, 
and  a  great  many  since.  One,  on  the  night  of 
the  4th  of  November,  was  so  violent  that  we  all 
got  up,  and  many  people  ran  into  the  streets,  al¬ 
though  it  was  rainin  g  violently.  For  several  nights 
we  moved  our  beds  to  the  ground  floor,  the 
concussions  being  felt  much  more  up  stairs.  To 
increase  the  general  consternation,  one  night  a 
most  brilliant  aurora  borealis  appeared  at  the 
west  end  of  the  island — a  thing  quite  unknown 
in  these  latitudes.  The  earthquakes  were  much 
worse,  many  houses  and  part  of  a  church  being 
thrown  down.  AVe  have  since  learned  that  the 
city  of  Angra,  in  Terceira,  is  nearly  destroyed, 
and  that  such  of  the  inhabitants  as  are  able  to 
do  so  are  leaving  the  island.” 

The  Arctic  Expedition. — News  has  been  re¬ 
ceived  at  the  Admiralty  from  Captain  Kellett, 
of  the  Herald,  confirming  the  report  of  his  not 
having  fallen  in  with  the  Plover,  which  ship  was 
bound  in  search  of  the  missing  expedition  ;  and 
so  far  the  Herald  had  failed  in  her  desired  object : 
but  it  was  hardly  under  any  circumstances  to 
have  been  expected  that  the  Herald  with  her 
instructions  could  herself  have  fallen  in  with  Sir 
John  Franklin’s  expedition. 

Seidlitz  Powders. — Take  2  drachms  of  po- 
tassio-tartrate  of  soda  and  2  scruples  of  sesqui- 
carbonate  of  soda.  Mix,  and  dissolve  in  half  a 
pint  of  soft  water.  Then  dissolve  35  grains  of 
tartaric  acid  in  q.s.  of  ivater,  and  add  this  to  the 
former  solution.  It  must  be  drunk  in  a  state  of 
effervescence.  It  is  a  mild  cooling  purgative,  but 
does  not  in  the  least  resemble  the  genuine 
seidlitz- water. 


TO  CORRESPONDENT. 


“  W.  II.  Potter.” — Presuming  that  you  have  (being  en¬ 
gaged  in  analysis)  the  last  English  translation  of  Rose, 
we  need  not  enter  upon  the  analysis  in  extenso,  for 
which,  indeed,  we  have  not  si)ace.  The  operation  may 
best  be  commenced  by  separating  the  oxide  of  iron  by 
Herschel’s  method  as  adopted  by  Berzelius  (p.ll43,  vol.  ii.. 
Rose),  afterwards  proceeding  as  indicated  at  p.  437-8  of 
the  same  volume. 

“  G.  B.,”  who  sends  us  the  following  letter,  embodying  a 
good  suggestion,  and  awarding  us  some  praise,  is  thanked 
for  his  communication,  and  is  assured  that  we  nill 
speedily  profit  by  his  advice  in  “  Oiir  Own  Series”:  — 
“  I  felt  great  pleasure  in  reading  Mohr  and  Redwood’s 
‘  Practical  Pharmacy,’  which  you  reviewed  in  the 
Chemical  Times  of  Jan.  13,  which  contained  useful  in- 
formation  to  the  apprentice  ;  but  I  should  say  not  at  all 
to  the  members  of  the  Pharmaceutical  Society.  We  are 
led  to  expect  from  the  title  of  the  work,  ‘  Practical 
Pharmacy,’  a  work  of  practical  nature,  containing  '.he 
more  valuable  preparations  of  the  Pharmacopoeia,  with 
illustrations  Of  apparatus  and  description.  Now,  it  is  no 
such  thing;  itis  a  work  of  no  use  to  the  practical  chemist. 
I  would  suggest  to  the  Chemical  Times  that  the  editor 
ishouUl  give  one  or  two  preparations  of  the  Pharinacopceia 


weekly,  with  illustration  of  apparatus  and  description. 
The  London  College  says  :—H)d.  nit.  oxyd. — ‘  Taae  of 
mercury,  nitric  acid,  water,  &c.  &c.  ;  mix  them  in  a 
proper  vessel.’  Now,  sir,  what  is  a  proper  vessell  Illus¬ 
trate  the  vessel  and  description.  ‘  Then  boil  down  the 
liquor,  &c.  &c.,  therr  put  into  another  very  shallow 
vessel.’  A  shallow  vessel  of  what — iron,  tin,  copper,  or 
delph  ?  Hyd.  Bichlor. — ‘Take,  &c.,  then  sublime  with 
a  heat  gradually  raised.’  Now,  a  description  of  the 
apparatus  for  subliming,  with  an  illustration,  would 
assist  the  pharmaceutist  in  practical  pharmacy  as  a  text 
on  which  his  inventive  talent  might  improve  for  the 
better  preparing  the  preparations  of  the  Pharmaco¬ 
poeias.  My  anxiety  for  information  and  for  the  welfare 
of  the  Chemical  Times,  which  is  now  so  ably  conducted, 
must  be  my  apology  for  thus  troubling  you.” 

“  Mr.  P.  Horton.” — It  is  true  the  proto-acetate  of  mercury 
is  somewhat  insoluble,  but  not  sufficiently  so  for  en¬ 
abling  the  acid  to  be  precipitated  from  a  solution 
containing  it. 

“  N.  P.  O.”  asks  us  whether  itis  true  that  a  certain  grave¬ 
yard  sculptor,  who  has  contributed  so  largely  to  the 
monumental  triumphs  of  Kensal-green,  did  not  engage 
in  some  scheme  for  making  gold.  We  have  heard  so,  on 
pretty  good  authority ;  and  the  scheme  is  not  m^  re  ridicu¬ 
lous  than  his  other  scheme  of  inverting  all  artillery  prac¬ 
tice,  and  shooting  68-pound  cannons  at  the  enemy  in 
place  of  68-pound  shot. 

‘‘  Mr.  Charles  Sawyer.” — Hydriodic  acid  is  much  more 
easily  decomposed  than  hydrochloric  and  hydrobromic 
acid  gases,  by  substances  which  have  an  affinity  for  hy¬ 
drogen  ;  also  when  treated  with  certain  metals,  mercury 
for  instance,  which  combine  with  the  iodine  and  disen¬ 
gage  hydrogen  gas. 

‘‘  Mr.  Nicoll.” — We  beg  to  assure  you  of  our  desire  on  all 
occasions  to  conduce  to  your  convenience,  welfare,  and 
happiness.  Your  remarks  are  always  viewed  in  the  best 
spiiit,  and  receive  our  deepest  consideration. 

“AnAssayer”  will  do  very  wrong,  in  our  opinion,  by  at¬ 
tempting  to  use  the  blowpipe  as  a  quantitative  instru¬ 
ment.  It  does  not  follow  that  because  a  thing  can  be 
done  it  is  always  desirable  to  do  it.  Pagsniui  could 
play  on  one  string,  but  he  could  play  still  better  on 
four. 

‘‘  Mr.  N.  Barrow.” — The  chlorates  when  heated  disen¬ 
gage  oxygen  like  the  nitrates,  but  at  a  less  elevated 
temperature. 

”  Toxicologicus”  writes  tons,  stating  that  he  has  seen  it 
mentioned  that  a  mi.xture  of  iodic  acid  and  starch  is  a 
test  h  r  sulphuric  acid  ;  and  asks  whether,  by  an  error  of 
the  press,  sulphurous  acid  is  not  meant.  We  do  not 
conceive  there  is  an  error  of  the  press,  but  a  reprehen¬ 
sible  looseness  of  diction.  Directly,  it  is  tiue,  the 
iodic  acid  mixture  is  a  test  for  sulphurous  acid,  but  in¬ 
directly  of  sulphuric  acid.  'Thus,  if  a  mixture  of  sul¬ 
phuric  acid  with  organic  matters,  say  the  ordinary 
contents  of  a  stomach,  be  exposed  to  a  sufficient  heat  in 
a  retort,  the  beak  of  the  retort  plunged  into  a  mix¬ 
ture  of  iodic  acid  and  starch,  the  latter  will  assume  a 
blue  tint,  because  of  the  passage  of  sulphurous  acid  gas. 
Hence  the  chain  of  reasoning  is  as  follows  '.—Because  the 
colour  of  the  raixtuie  is  blue,  owing  to  the  deoxidation 
of  iodic  acid  and  the  liberation  of  pure  iodine;  sulphur¬ 
ous  acid  (it  is  inferred)  has  passed,  which  could  only 
have  beon  deieloped,  it  is  inferred  by  the  action  of  car¬ 
bonaceous  matters  on  sulphuric  acid.  Hence  the  latter 
may  be  said  to  have  been  tested  by  the  mixture  adverted 
to.  The  experiment  is  very  elegant,  but  alone  not  irre¬ 
fragable  as  to  the  presence  of  sulphuric  acid. 

"  Mr.  Robertson,  Kenninglon.” — The  composition  of  the 
article  in  question  is  a  secret. 

‘  Mr.  H.  Horton.” — It  is  said  that  cod  liver  oil  can  be  dis¬ 
tinguished  from  other  animal  oils  impregnated  with 
iodine  by  adding  sulphuric  acid,  which  develops  a  purple 
colour,  passing  to  brick-red  in  the  fotmer  but  not  in  the 
latter.  We  have  no  faith  in  the  test. 

‘‘Mr.  N.  Bickersteth.” — We  are  informed  that  the  Messrs. 
Drew  and  Hayward  have  succeeded  in  manufacturing 
isinglass  cf  superior  quality  from  cod  sounds,  which 
they  are  able  to  offer  to  the  public  at  a  very  moderate 
piice.  The  process  we  do  not  know. 

‘‘Mr.  H.  Stevens,  Liverpool.” — We  believe  that  the  use  of 
matico  as  a  styptic  and  astringent  is  gi  early  on  the  in- 
cre,ase.  We  know  that  there  now  is  considerable  uif- 
ficulty  experienced  in  Peru  to  execute  orders. 

A  medical  correspondent  complains  of  the  injustice  perpe¬ 
trated  by  insurance  companies  in  obtaining  medical 
cerlincates,  often  of  a  delicate  and  most  confidential 
nature,  without  tendering  a  fee.  We  are  happy  to  say 
that  many  of  the  respectable  insurance  companies  do 
not  follow  this  plan.  Of  these  the  Royal  Farmers’ and 
General  Fire,  Life,  and  Hail  Assurance  Institution 
is  one. 

The  Chemical  Times  is  the  only  chemical  Journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand, 


London  ;  Printed  by  Robert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Kennington-lane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  pari-h  of  St.  Hunstan- 
in-the-West,  in  the  City  of  London  ;  and  published  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-sireet,  in  the  parish  of  St.  Clement  Danes, 
and  at  320,  Strand,  in  the  City  of  Westminster.— February 
3,  1819. 
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ON  THE  MANUFACTURE  OF  SUGAR. 

By  J.  SCOFFERN,  M.B.,  Bond., 

Late  Lecturer  on  Chemistry  at  the  Aldersgate 
College  of  Medicine,  London, 

{Continued  from  page  155.] 

THE  OPERATION  OF  REFINING. 

The  term  sugar  refining  is  applied,  as  is  well 
known,  to  the  operation,  or  series  of  operations, 
by  means  of  which  the  dark  impurities  are  ex¬ 
tracted  or  separated  from  white  sugar,  and  the 
latter  is  isolated. 

Hence  the  terms,  white  sugar  and  refined 
sugar,  have  grown  to  be  synonymous  ;  and  the 
idea  has  been  created  that  white  sugar  must 
necessarily  be  the  product  of  a  second  operation. 
This  notion  is  most  fallacious  ;  and  not  more 
fallacious  than  injurious ;  by  causing  the  im¬ 
pression  that  no  such  body  as  white  sugar 
could  be  primarily  extracted  from  the  cane,  or 
other  sugar-containing  juices. 

Very  frequently  do  we  hear  the  colonial  sugar- 
growers  subjected  to  many  and  adverse  remarks, 
because  they  have  not,  as  it  has  been  asserted, 
developed  their  art  with  the  rapidity  that  modern 
scientific  aids  would  have  enabled  them  to  do. 

Much  of  this  animadversion  is  unjust,  for  not 
only  until  the  passing  of  Sir  Robert  Peel’s  Sugar 
Bill,  in  1843,  was  the  colonial  sugar-producer  not 
encouraged  to  make  a  product  beyond  a  certain 
limit  of  goodness,  but  he  was  not  permitted  to 
do  so  ;  every  step  he  took  in  this  direction  being 
checked  by  a  high  protective  duty,  with  the 
object  of  favouring  the  home  refineries. 

Immediately  the  sugar  duties  were  readjusted, 
the  intelligent  colonial  sugar-growers  availed 
themselves  of  the  opportunity  to  improve  their 
staple  ;  but,  unfortunately,  they  began  with 
machinery  instead  of  chemistry.  They  relied  on 
improved  means  of  boiling,  not  having  yet  pro¬ 
cured  the  proper  liquid  to  be  boiled.  Whilst 
their  new  experiments  were  being  prosecuted, — 
whilst  they  were  bearing  most  stoically  their 
present  losses,  and  looking  forward  to  a  brighter 
future, — England  became  deluged  with  finer 
sugars  of  Cuba  and  Brazil,  made  by  the  claying 
operation.  The  West  India  sugar-grower  was 
undersold,  and  too  frequently  ruined.  Often  do 
we  hear  the  question  put — wherefore  the  West 
India  sugar- grower  does  not  practise  the  claying 
process  ?  The  question  manifests  little  acquaint¬ 
ance  with  the  subject  at  issue.  The  process  of 
claying,  be  it  remembered,  is  not  indicative  of 
an  improved  sugar  manufacture,  as  is  com¬ 
monly  supposed  ;  but  merely  indicative  of  the 
fact  that,  at  the  expense  of  time,  of  labour, 
and  a  third  of  the  material  operated  on,  it  has 
been  deemed  expedient  to  accomplish  the  wash¬ 
ing  out  a  certain  amount  of  impurities  from 
muscovado  sugar.  These  facts  being  well  con¬ 
sidered  as  premises,  the  conclusion  may  very 
safely  be  arrived  at  that  the  claying  operation 
can  only  be  remuneratively  practised  under  one 
of  the  following  conditions : — either  in  com¬ 
munities  where  slavery  prevails,  or  where  the 
price  of  labour  (as  in  India)  falls  under  the 
usual  average. 

But  to  return  to  the  subject  of  sugar  refining. 

In  commencing  the  study  of  this  manufac¬ 
turing  operation  it  will  be  useful  to  consider 
the  theoretical  indications  to  be  followed  out. 

The  substance  to  be  operated  upon  is  raw 
sugar  ;  and  the  object  to  be  kept  in  view  is — to 
extract  the  maximum  of  impurities,  with  the 
minimum  of  expense  and  of  loss. 

If  muscovado  or  yellow  sugar  were  contami¬ 
nated  by  chemical  or  soluble  impurities  only  the 
process  of  claying  or  liquoring  would  effectually 
remove  them.  This,  however,  is  far  from  being  the 
case.  If  a  portion  of  the  purest  colonial  sugar 
(made  without  animal  charcoal)  be  dissolved  in 
water,  the  presence  of  mechanical  or  floating 
impurities  will  be  very  manifest.  Such  impuri¬ 
ties  must  bo  got  rid  of  at  any  cost  before  the 
sugar  can  be  refined.  The  most  obvious  way  of 
accomplishing  this  removal  would  seem  to  con¬ 


sist  in  mechanical  filtration  through  fibrous 
textures,  followed  by  evaporation ;  and  this  suc¬ 
ceeded  by  the  process  of  claying  and  liquormg. 

It  happens,  however,  that  even  were  this  pro¬ 
cess  the  most  desirable,  as  well  as  the  most  ob¬ 
vious,  yet  the  filtration  of  such  sugar  in  thick 
solution  is  no  very  easy  matter,  on  account  of 
the  glutinous  nature  of  the  chemical-coloured 
impurities,  as  the  experimenter  may  prove  by 
means  of  a  filter  of  paper  ;  however,  by  allowing 
sufficient  time,  the  thing,  as  an  experiment,  may 
be  done ;  and  I  will  suppose  it  done  for  the 
sake  of  the  next  demonstration. 

The  liquor,  when  so  filtered,  if  placed  between 
the  eye  and  a  ray  of  light,  will  be  found  to  be. 
entirely  free  from  the  mechanical  impurities  for¬ 
merly  visible,  but  will  be  as  dark,  from  the  pre¬ 
sence  of  chemical  impurities,  as  before  filtration. 
The  indication,  therefore,  is  obviously  to  reduce 
those  chemical  impurities,  by  means  of  some 
combination,  to  a  mechanical  or  filtrable  condi¬ 
tion.  The  usual  agent  employed  for  this  pur¬ 
pose  in  refineries  is  an  aqueous  solution  of  lime, 
that  is,  lime-water. 

If  a  portion  of  the  dark  filtered  solution  be 
mixed  with  a  portion  of  lime-water  in  a  test- 
tube,  and  heated  by  a  spirit-lamp  flame,  a  mani¬ 
fest  change  will  be  observed ;  a  portion  of  the 
soluble  impurities  will  be  found  to  become  in¬ 
soluble,  assuming  the  condition  of  brownish 
fiakes  ;  and  rendering  the  solution  turbid. 

The  liquor  now  will  be  found  to  pass  much 
more  readily  through  a  paper  filter  than  before  ; 
and,  moreover,  will  have  been  considerably 
lightened  as  to  colour. 

If  the  filtration  process  be  conducted  with  less 
care,  the  liquor,  as  it  passes  through,  will  be  con¬ 
taminated  with  a  portion  of  the  separated  im¬ 
purities.  which,  in  point  of  fact,  are  so  delicate 
in  their  physical  nature  that  the  slightest  force 
breaks  them  up  and  partially  redissolves  them — 
a  circumstance  which,  as  may  be  imagined, 
would  materially  impede  the  filtering  operation 
on  a  large  scale.  However,  for  the  purpose  of 
demonstration,  it  can  be,  and  sometimes  is, 
accomplished. 

If  a  little  white  of  egg  and  lime-water  be 
mixed  with  a  portion  of  the  solution  while 
cold,  and  the  mixture  be  now  heated  in  another 
test-tube,  the  same  kind  of  result  will  be  ac¬ 
complished  as  in  the  last  experiment,  but  with 
this  addition  : — the  albumen  of  the  white  of  egg, 
or  the  blood  during  coagulation,  envelops  each 
floating  particle  of  the  mechanical  impurity  de¬ 
veloped  by  the  agency  of  lime,  and  brings  it  to 
the  surface  of  the  liquor  in  the  form  of  scum, 
leaving  the  subnatant  fluid  clear  and  bright. 

If  the  result  of  the  last  experiment  be  filtered, 
a  fluid  will  come  through, — red  if  blood  has 
been  employed,  yellowish  or  amber  if  the  white 
of  egg.  Either  of  these  solutions  on  being 
evaporated  evolves  an  animal  smell,  and  even¬ 
tually  yields  crystals,  from  which  the  non¬ 
crystalline  portion  may  be  drained,  and  the 
crystals  rendered  white,  by  the  process  of 
claying  (real  or  vhtual),  either  alone,  or  the 
latter  succeeded  by  the  process  of  liquoring. 

If,  instead  of  evaporating  the  liquid  imme¬ 
diately  after  passing  through  the  filter,  it  be 
made  to  percolate  through  granular  boneblack, 
the  result  is  marvellously  improved.  Every 
trace  of  colour  is  dissipated,  and  the  liquor  feels 
less  glutinous  to  the  touch  :  it  has  acquired  also 
(owing  to  the  removal  of  impurities)  an  in¬ 
creased  facility  of  crystallization.  The  smell  of 
the  animal  matter,  however,  generally  remains. 

Having  gone  through  these  preliminaries,  we 
are  now  in  a  position  to  contemplate  the  process 
of  refining,  as  now  prosecuted. 

A  good  refinery  should  consist  of  not  less  than 
four  floors ;  if  more,  all  the  better.  Its  walls 
should  be  strong,  its  planks  well  seasoned,  and 
close ;  and  steam-pipes  should  be  laid  on 
throughout,  so  that  a  temperature  of  80°  can 
be  easily  commanded  everywhere  except  on  the 
ground  floor  or  fill-house,  the  bastard  curing- 
room,  and  the  stove,  the  former  of  which  will 
require  a  temperature  of  120°,  and  the  latter  of 
1128  to  1158  F. 


Through  the  middle  of  each  floor  is  a  large 
square  hole,  capable  of  being  shut  by  means  of 
a  trapdoor,  and  through  which  the  sugar  is 
pulled  from  the  lowest  floor  to  the  highest,  by 
means  of  a  gin  or  small  crane. 

This  is  the  best  arrangement  for  a  refinery, 
although  the  details  of  arrangement  may  vary 
considerably.  The  conditions  which  I  have  laid 
down  are  adapted  to  the  supposition  that  the 
sugar  is  dissolved  on  the  highest  floor,  and  that 
it  is  subsequently  worked  down  to  the  lowest, 
where,  having  been  boiled,  it  is  filled  into 
moulds.  These  conditions  are  the  most  natural 
and  the  most  rational ;  but  they  are  sometimes 
violated ;  the  sugar  being  dissolved  on  one  of 
the  lower  floors,  and,  subsequently,  lifted  again. 
By  this  latter  method  of  procedure  the  height  of 
a  floor  or  story  can  be  saved ;  but  the  operation 
of  pumping  is  usually  involved, — an  operation 
which  is  never  to  be  recommended.* 

Another  floor  or  story  in  refineries  is  frequently 
saved  by  a  less  objectionable  plan ;  the  liquor 
prepared  for  boiling  being  discharged  on  the 
ground-floor,  and  sucked  up  into  the  vacuum- 
pan  on  the  second. 

Wherever  in  a  refinery  the  process  be  com¬ 
menced,  the  first  operation  consists  in  effecting 
the  solution  of  sugar  in  such  a  mixture  of 
water,  lime-water,  and  blood,  —  technically 
called  spice, — that  the  resulting  liquor,  at  the 
temperature  of  212°  F,,  shall  have  a  specific 
gravity  by  preference  of  about  1,241,  equivalent 
to  28°  of  Beaume’s  saccharometer.  This  opera¬ 
tion,  which  is  called  blowing  up,  is  thus  per¬ 
formed. 

The  blow-up  pan  is  a  square  or  rectangular 
painted  iron,  or,  much  better,  plain  copper, 
tank — supplied  with  a  perforated  false  bottom, 
under  which  is  laid  horizontally  a  three-armed 
tubular  perforated  pipe  of  copper,  in  connection 
with  a  steam  main.  The  use  of  this  arrangement 
will  be  presently  obvious.  The  sugar  being  put 
into  the  pan  along  with  the  predetermined 
quantity  of  blood,  lime-water,  and  water — ■ 
the  quantities  of  each  being  adjusted  by  no  fixed 
rule — the  blow-up  man  lets  on  his  current  of 
steam,  which,  penetrating  into  the  arms  of  the 
trifid  horizontal  pipe,  emerges  in  sharp  jets 
through  the  small  apertures  of  the  latter,  and 
heats  the  contents  of  the  blow-up  pan  with  great 
rapidity  to  the  boiling  temperature.  For  this 
blow-up  operation  some  houses  use  high- 
pressure  steam,  some  low  pressure.  There  is 
now  a  prevailing  opinion  in  favour  of  the  latter, 
in  consequence  of  a  belief  that  high-pressure 
steam  is  destructive  of  sugar. 

The  result  of  boiling  the  contents  of  the  blow¬ 
up  pan  will  have  been  anticipated  from  a  con¬ 
sideration  of  the  experiment  I  have  supposed  to 
have  been  performed  in  a  test-tube ;  a  thick, 
bulky,  ofi’ensive  scum  arises  to  the  surface  of  the 
liquid,  which  might  be  skimmed  off  with  tolera¬ 
ble  facility,  and  the  subnatant  liquor  left  in  a 
state  approaching  to  mechanical  purity.  This 
skimming,  however,  is  never  practised  in  the 
present  day,  filtration  being  had  recourse  to,  as  a 
much  more  efficacious  plan. 

The  process  of  filtration  now  universally 
adopted  is  the  bag  filtration  system,  as  it  is 
called ;  and  which  offers  the  advantage  of  a  very 
large  surface,  comprehended  within  a  very  small 
space. 

The  bag  filter  consists  of  a  sack  of  about  5§ 
feet  long,  made  of  twilled  cotton,  prepared  for 
this  specific  use.  When  to  be  employed  it  is 
used  as  follows  : — The  bag  itself,  which  is  about 
two  feet  broad,  is  squeezed  loosely  into  a 
smaller  bag  (open  at  the  bottom)  made  of 
very  coarse  material,  and  technically  known 
as  the  sheath.  By  this  arrangement  the 
whole  filtering  area  of  the  bag  is  effective, 
although  it  is  made  to  occupy  very  small  dimen¬ 
sions.  Each  bag,  with  its  accompanying  sheath, 
is  tied  by  the  following  device  to  a  brass  nozzle, 
slightly  expanding  at  one  end,  to  which  the  bag 
is  affixed,  and  having  a  screw  turned  at  the  other 

•  Liquor  can  be  raised  by  the  pressure  of  steam  much 
better  than  by  the  more  common  operation  oi  pumping. 
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end.  The  mouth  of  the  bag,  along  with  its 
sheath,  having  been  brought  well  over  the  bell 
of  the  brass  nozzle,  is  tied,  sheath  and  all, 
moderately  tight  by  means  of  strong  cord.  As 
it  would  be  next  to  impossible,  however,  to 
whip  the  cord  sufficiently  tight  to  prevent  the 
bag  slipping  off,  on  a  weight  of  sugar  being 
poured  into  it,  the  following  plan  of  tightening  it 
is  had  recourse  to.  A  small  copper  bar  of  about 
four  inches  in  length,  being  pushed  under  the 
cord,  is  twisted  round  until  the  necessary  degree 
of  tightness  has  been  effected.  The  bar  is  now 
kept  in  position,  and  the  twist  prevented  from 
returning  by  means  of  a  second  turn  of  cord. 
Many  of  these  bags,  usually  about  thirty-six,  are 
hung  in  one  series,  as  will  be  presently  described ; 
of  which  series  there  must  be  two. 

A  cast-iron  tray,  perforated  with  the  requisite 
number  of  screw-holes  to  correspond  with  the 
number  of  bell-nozzles,  is  made  to  form  the  upper 
part  or  roof  of  a  wrought-iron  chest,  supplied 
with  doors  removable  at  pleasure,  and  rendered 
air-tight  in  their  frames,  during  filtration,  by 
means  of  tow  and  red  lead  made  into  a  pad, 
which  engineers  call  a  gaskin. 

At  the  inferior  part  of  this  chest  are  two  exit- 
cocks  ;  one  supplied  with  a  pipe  that  conducts 
the  filtered  fluid  away,  and  the  other,  technically 
called  the  foul-liquor  cock,  through  which  a 
portion  of  the  filtered  liquor  may  be  examined, 
from  time  to  time. 

One  other  orifice  has  to  be  mentioned  it  is 
for  the  purpose  of  admitting  steam  ;  in  an  atmo¬ 
sphere  of  which  the  filter  bags  are  caused  to  re¬ 
main  during  the  whole  period  that  filtration  goes 
on.  This  is  for  the  purpose  of  enabling  the 
liquor  to  maintain  its  temperature — therefore  to 
remain  liquid,  and  hence  to  pass  through  readily. 

The  filter  chest  and  its  accessories  having  been 
thus  described,  the  operation  of  bag  filtration 
will  be  readily  understood.  The  let-off  cock  at 
the  blow-up  pan  being  turned,  the  blow-up 
liquor  necessarily  runs  into  the  trays  forming  the 
roof  of  the  filter  chest ;  thence  into  the  bag 
filters,  and  from  them  into  the  lower  part  of  the 
chest.  The  first  buckets  full  of  liquor  which 
pass  are  always  turbid.  The  liquor  is,  therefore, 
allowed  to  flow  away  through  the  foul-liquor 
cock,  until  a  portion,  being  examined  in  a  wine 
glass  or  phial  by  the  transmitted  light  of  a  candle 
or  lamp,  appears  quite  bright. 

This  period  having  arrived,  the  whole  mass  of 
liquor  is  allowed  to  run  on  to  the  charcoal  filter, 
or  cistern,  as  it  is  more  generally  called.  These 
charcoal  filters,  or  cisterns,  are  of  various  shapes, 
and  made  of  various  materials.  The  usual  ma¬ 
terial  is  iron,  and  the  usual  shape  that  of  a 
cylinder  of  about  sixteen  feet  high,  or  more, 
by  eight  feet  in  diameter.  Interiorly,  the  cylin¬ 
der  is  supplied  with  a  false  and  perforated 
bottom,  on  which  is  laid  a  piece  of  woollen.  If 
made  of  iron,  the  cylinder  should  be  internally 
well  painted  with  two  coats  of  white  lead  on  one 
of  red.  Copper  is  the  preferable  metal,  but  few 
refiners  will  encounter  the  expense  of  using  it 
for  charcoal  cisterns. 

Instead  of  the  deep  charcoal  cistern  just  de¬ 
scribed,  some  manufacturers  employ  shallow 
tanks  of  iron  or  lead.  The  only  advantage  which 
these  shallow  tanks  present  over  deep  cisterns 
is,  that  they  are  better  adapted  to  low  buildings, 
and  do  not  involve  any  perforation  of  the  fioors. 
Unquestionably  the  decolorizing  effect  of  char¬ 
coal  is  best  exercised  by  the  use  of  deep  cisterns. 


Cape  of  Good  Hope. — Ordeu  in  Council. — 
The  Lords  of  the  Treasury  have  caused  Mr. 
Parker,  one  of  their  lordships’  secretaries,  to 
transmit  to  the  commissioners  of  the  customs  a 
copy  of  an  order  in  council  directing  a  duty  of 
2s.  per  gallon  to  be  charged  upon  spirits  imported 
into  the  Cape  of  Good  Hope,  and  to  permit  the 
delivery  duty  free  of  one  gallon  of  spirits  for 
every  ten  gallons  of  Cape  wine  exported  or  de¬ 
posited  in  the  warehouse  for  exportation. 

We  find  it  gravely  asserted  in  an  American 
paper  that  a  subterranean  channel  has  been  dis¬ 
covered  connecting  the  Pacific  and  Atlantic 
Oceans,  and  navigable  throughout. 
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By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XLIV. 

(lecture  LXXII.) 
EXTRACTIVE. 

Section  II.— PURGATIVE  EXTRACTIVE— 
{Continxied) . 

ELATERIUM. 

The  fruit  of  the  wild  cucumber  (Momordica 
elaterium)  is  a  drastic  purgative.  It  is  hardly 
ever  exhibited  now,  except  in  dropsy. 

M.  Morrus  has  produced  from  the  juice  of 
elaterium  a  white  crystalline  substance,  to  which 
he  has  given  the  name  of  “  elaterin.” 

Elaterin  crystallizes  in  lustrous  rhomboid 
prisms.  It  has  a  bitter  and  styptic  taste  ;  it  is 
insoluble  in  water,  but  dissolves  readily  in 
alcohol  and  in  ether  ;  it  fuses  at  a  temperature 
of  about  392°  P.  ;  its  composition  may  be  re¬ 
presented  by  the  formula :  — 

^20  ^14  ^iS- 

The  process  by  which  M.  Morrus  obtains  his 
elaterin  is  as  follows  He  prepares,  in  the  first 
place,  the  extract  of  elaterium  ;  this  extract  he 
treats  with  water  ;  the  residuary  mass  which  re¬ 
fuses  to  dissolve  in  the  water  he  dissolves  in 
alcohol.  He  then  evaporates  the  alcoholic  solu¬ 
tion  to  the  consistence  of  a  syrup,  when  he  ob¬ 
tains  numerous  crystals  of  impure  elaterin,  w'hich 
he  purifies  finally  by  washing  in  ether.  The 
mother  liquors  treated  with  solution  of  potass 
yield  a  fresh  deposit  of  impure  elaterin. 

Z winger  suggests  the  following  method  : — 
Treat  the  elaterium  with  alcohol,  distil  oflf  one 
half  of  the  product,  and  precipitate  the  impure 
elaterin  from  the  residue  by  the  addition  of 
water ;  dry  the  elaterin  obtained,  wash  it  with 
ether,  and  redissolve  in  absolute  alcohol.  Prom 
this  alcoholic  solution  the  elaterin  crystallizes 
by  slow  evaporation. 

Elaterin,  even  when  exhibited  in  small  doses 
only,  provokes  nausea,  and  produces  vomiting 
and  liquid  stools. 

Paris  obtained  a  soft,  green,  resinous  mass, 
which  he  found  possessed  of  considerable  power 
as  a  purgative.  This  substance,  which  he  called 
elatin,  would  simply  appear  to  be  elaterin  in  an 
impure  state. 

Besides  elateiin,  the  juice  of  elaterium  con¬ 
tains,  according  to  Braconnot  and  Paris,  an 
amylaceous  matter,  non-purgative  extractive, 
vegetable  albumen,  and  some  salts. 

extract  of  elaterium. 

Take  of  ripe  fruits  of  elaterium  any  quantity 
you  like,  crush  the  fruits,  remove  the  seeds, 
pulp  the  flesh,  and  squeeze  out  the  juice. 
Clarify  with  the  aid  of  heat,  and  evaporate  to 
the  consistence  of  an  extract. 

This  process  appears  to  be  good ;  we  cannot, 
however,  positively  assert  that  it  is  unexception¬ 
able  :  there  can  be  no  doubt  but  that  the  deposit 
which  subsides  in  the  elaterium  juice,  if  the 
latter  is  permitted  to  stand  at  rest,  acts  as  a 
purgative  in  very  small  doses  ;  and  it  is,  more¬ 
over,  from  this  deposit  that  M.  Morrus  has  ex¬ 
tracted  the  elaterin. 

Certain  Pharmacopoeias  recommend,  accord¬ 
ingly,  to  use  this  deposit,  evaporated  at  a  gentle 
heat,  as  extract  of  elaterium. 

This  latter  extract  is  a  much  more  powerful 
purgative  than  that  prepared  with  the  whole 
juice. 

The  deposit  which  subsides  in  the  juice  of 
elaterium  was  formerly  used  under  the  designa¬ 
tion  of  starch  of  elaterium. 

ALOES. 

Aloes  is  a  vegetable  juice  furnished  by  several 
species  of  the  genus  Aloe,  but  principally  by 
Aloe  perfoliata,  Aloe  elongata,  and  Aloe  spicata. 

In  commerce  we  distinguish  several  varieties 


of  aloes,  but  Aloes  succotrina  is  the  only  variety 
used  in  medicine. 

Bouillon- Lagrange  and  Vogel  looked  upon 
aloes  as  a  mixture  of  resin  and  extractive  mat¬ 
ter  ;  Braconnot  considered  it  to  be  a  peculiar 
principle.  Yet  there  can  be  no  doubt  but  that 
aloes  is  a  mixture  or  combination  of  several  prin¬ 
ciples.  The  task  to  ascertain  the  nature  of  these 
principles,  and  the  manner  in  which  they  are 
associated,  must  be  left  to  future  chemical  ana¬ 
lyses  and  researches. 

Aloes  dissolves  readily  in  alcohol ;  it  dissolves 
likewise  in  boiling  water,  but  a  portion  of  it  pre¬ 
cipitates  again  upon  cooling.  The  precipitated 
portion  may,  by  repeated  ebullitions,  be  converted 
into  a  matter  perfectly  insoluble  in  water. 

Aloes  is  an  important  medicinal  agent ;  in  small 
doses  it  acts  as  a  stomachic,  in  larger  doses  as  a 
purgative.  It  exercises  a  special  action  upon 
the  rectum,  and  is  preferred  on  this  account  to 
other  purgatives,  in  cases  where  it  is  desired  to 
produce  a  somewhat  sustained  effect. 


I.  preparations  containing  the  whole 

SUBSTANCE  OF  THE  ALOES. 

powder  of  aloes. 

Reduce  the  aloes  to  powder  by  trituration. 

The  powder  of  aloes  has  a  gold-yellow  colour. 

It  is  hardly  ever  exhibited  unmixed,  on  ac¬ 
count  of  its  excessive  bitterness ;  but  it  consti¬ 
tutes  the  basis  of  a  great  many  preparations  of 
aloes. 

A  small  quantity  of  the  powder  only  should 
be  prepared  at  a  time. 

ALOES  PILLS. 

Take  of  Aloes,  in  powder,  any  quantity  you 
like. 

White  honey,  a  sufficiency. 

Mix  into  pills  of  10  centigrammes  each. 

Pills  are  the  most  convenient  form  for  the  ex¬ 
hibition  of  aloes,  for  this  reason,  that  they  spare 
the  patient  the  disgust  which  necessarily  attends 
the  ingestion  of  this  substance  in  any  other 
form. 

The  ancients  used  a  great  many  formulas  of 
compound  pills,  of  which  aloes  formed  the  basis, 
or,  at  all  events,  one  of  the  most  active  and 
energetic  ingredients.  Some  of  these  prepara¬ 
tions  have  retained  their  position,  and  are  still 
prescribed  with  success  by  the  medical  pro¬ 
fession.  Among  these  are  the  pills  called  Ante- 
cibum,  Anderson’s  pills,  and  the  so-called  pills 
of  health  (Grains  de  Sante)  ;  the  formula  of  the 
latter  is  a  secret ;  they  appear,  however,  to  con¬ 
sist  simply  of  a  mixture  of  liquorice  juice  and 
aloes,  dissolved  in  water,  and  evaporated  to  the 
proper  consistence. 

PILLS  ANTECIBUM. 

Take  of  Aloes,  6  parts. 

Extract  of  bark,  3  parts, 

Cinnamon,  1  part. 

Syrup  of  wormwood,  a  sufficiency. 

Mix,  and  make  into  pills  of  20  centigrammes 
each. 

Each  pill  contains  about  10  centigrammes  of 
aloes. 

These  pills  are  used  as  tonic  and  digestive. 

Anderson’s  pills. 

Take  of  Powder  of  aloes, 

Powder  of  gamboge,  of  each  6  parts. 
Essence  of  aniseed,  1  part. 

Syrup,  a  sufficiency. 

Mix,  and  make  into  pills  of  20  centigrammes 
each. 

These  pills  are  used  for  the  same  purpose  as 
those  of  the  preceding  formula.  Each  pill  con¬ 
tains  a  little  less  than  10  centigrammes  of  aloes 
and  the  same  quantity  of  gamboge. 

HYDRAGOGUE  PILLS  OF  BONTIUS, 

Take  of  Aloes, 

Gamboge, 

Gum  ammoniacum,  of  each  1  part. 
Vinegar,  6  parts. 

Dissolve  the  aloes  and  the  two  giltu  resins  in 
the  vinegar,  with  the  aid  of  heat ;  strain  the 
solution,  and  evaporate  to  pilular  consistence. 
Divide  into  pills  of  20  centigrammes  each. 


THE  CHEMICAL  TIMES. 


PILLS  OF  ALOES  AND  SOAP. 

Take  of  Aloes,  2  grammes. 

Medicinal  soap,  3  grammes. 

Volatile  oil  of  anise,  1  drop. 

Mix,  and  make  into  pills  of  20  centigrammes 
each.  Each  pill  contains  about  7  centigrammes 
of  aloes. 

ALOES  CLYSTEE. 

Take  of  Aloes,  2  to  8  grammes. 

Lukewarm  water,  500  grammes. 

The  yolk  of  an  egg. 

F.S.A. 

BOEIES’  INJECTION  OF  ALOES. 

Take  of  Aloes,  50  centigrammes. 

Hydrochlorate  of  ammonia,  20  centi¬ 
grammes. 

Hose  honey,  30  grammes. 
Eennel-water,  200  grammes. 

E.S.A. 

This  injection  is  used  against  gleet. 

POMATUM  OF  ALOES. 

Take  of  Aloes,  1  part. 

Hogslard,  4  parts. 

Mix. 

Used  as  a  vermifuge  (in  frictions). 


II.  ALOES  AND  ALCOHOL. 

As  aloes  is  completely  soluble  in  alcohol,  the 
alcoholic  tinctures  of  that  substance  contain  the 
whole  of  its  constituent  principles. 

TINCTDKE  OF  ALOES. 

Take  of  Aloes,  I  part. 

Alcohol  of  86  C.  (34°  Cartier),  5  parts. 
Dissolve  by  maceration ;  Mter. 

ELIXIR  OF  LIFE. 

Take  of  Aloes,  9  parts. 

White  agaric. 

Gentian- root, 

Hhubarb, 

Saffron, 

Cinnamon, 

Zedoary, 

Theriac,  of  each  1  part. 

Sugar,  8  parts. 

Alcohol  of  56  C.  (219  Cartier),  450 
parts. 

Divide  the  alcohol  into  two  equal  parts ;  let 
the  aloes  and  other  ingredients  macerate  in  the 
one  half  of  the  alcohol ;  strain  the  solution,  and 
let  the  grounds  again  macerate  in  the  other  half 
of  the  alcohol;  strain,  pour  the  two  solutions  to¬ 
gether,  and  clarify  by  filtration. 

Thirty  grammes  of  the  elixir  contain  about  60 
centigrammes  of  aloes. 

This  elixir  is  used  as  a  stomachic  and  gentle 
purgative,  in  doses  of  8  to  32  grammes. 

ELIXIR  OF  PARACELSUS. 

Take  of  Tincture  of  Myrrh,  4  parts. 

“  Saffron, 

“  Aloes,  of  each  3  parts. 

Mix. 

This  is  the  formula  which  is  mostly  used  at 
present. 

III.  ALOES  AND  WINE. 

WINE  OF  ALOES. 

Take  of  Aloes,  8  parts. 

Lesser  cardamoms. 

Ginger,  of  each  1  part. 

Spanish  wine,  250  parts. 

Thirty  grammes  of  this  vinous  tincture  contain 
one  gramme  of  aloes. 

brun’s  collyrium. 

Take  of  Aloes,  4  grammes. 

Hose-water, 

White  wine,  of  each  48  grammes. 
Tincture  of  saffron,  30  drops. 

This  collyrium  is  used  as  a  wash  for  small 
ulcers  in  the  eyelids. 


IV.  PRODUCTS  OBTAINED  BY  THE  ACTION  OF 
WATER  UPON  ALOES. 

Aloes  is  completely  dissolved  by  boiling  water. 
In  cold  water  it  is  only  partially  soluble.  We 
know  very  little  of  the  respective  and  relative 
nature  of  the  dissolved  and  undissolved  part ;  it 
would  appear,  however,  that  the  latter  contains 
a  larger  proportion  of  the  purgative  principles  of 


the  aloes  than  the  former,  since  we  find  that  the 
aqueous  extract  of  aloes  acts  much  more  mildly 
than  the  powder  or  alcoholic  tincture  of  that 
substance. 

EXTRACT  OP  ALOES. 

Take  of  aloes  any  quantity  you  like.  Break 
the  aloes  to  pieces,  place  the  latter  on  a  dia¬ 
phragm,  and  keep  this  immersed  in  cold  water, 
until  the  soluble  part  is  dissolved  out.  Strain 
the  solution,  and  evaporate  to  the  consistence  of 
an  extract. 


V.  PRODUCTS  OBTAINED  BY  THE  DISTILLATION 
OF  ALOES  WITH  ALCOHOL. 

ELIXIR  OP  GARUS. 

[We  have  given  two  or  three  formulae  for  the 
preparation  of  this  elixir  in  Nos.  124  and  125  of 
the  Chemical  Times,'] 


Section  III.— DIAPHORETIC,  DIURETIC, 
ANTHELMINTIC,  DEPURATIVE,  ETC., 
ETC.,  EXTRACTIVES. 

This  series  comprises  many  of  the  most  im¬ 
portant  medicinal  agents,  principally  the  fol¬ 
lowing  : — 

Digitalis, 

Squills, 

Ergot  of  rye. 

Arnica  montana, 

Asarum  europaeum. 

Narcissus  pseudo-narcissus, 

Juglans  regia, 

Lactuca  sativa, 

Lactuca  virosa, 

Borrago  officinalis. 

Burdock  (Arctium  lappa). 

The  bark  of  Ulmus  campestris. 
Elderberries, 

Sorrel, 

Seeds  of  the  leguminous  plants. 


DIGITALIS. 

The  foxglove  (Digitalis  purpurea)  is  one  of  the 
most  valuable  medicinal  agents.  It  is  the  surest 
diuretic  known  to  us ;  its  diuretic  properties 
render  it  one  of  the  most  serviceable  remedies  in 
the  treatment  of  dropsy.  It  exercises  also  a 
very  decided  action  upon  the  circulation.  It  re¬ 
tards  the  movements  of  the  heart. 

Digitalis  is  a  bisannual  plant.  The  leaves 
should  be  gathered  the  second  year,  at  the  period 
when  the  stem  commences  to  rise.  They  should 
be  taken  from  the  non- cultivated  plants  only 
that  have  grown  up  naturally  in  a  dry  soil. 

Digitalis  has  been  analyzed  by  several  chemists. 
It  contains : — 

Digitalin, 

Volatile  oil, 

A  concrete,  flocculent,  volatile  matter, 
Fatty  matter. 

Tannin, 

Gallic  acid, 

A  red  colouring  matter,  soluble  in  water, 
Gluten  (albumen), 

Chlorophyle, 

Sugar, 

Mucilage, 

Binoxalate  of  potass. 

On  distillation  digitalis  yields,  according  to 
M.  Morin,  a  colourless  oily  acid,  which  bears 
considerable  resemblance  to  valerianic  acid. 

MM.  Homolle  and  Quevenne  were  the  first 
chemists  who  obtained  digitalin  in  a  state  of 
purity. 

Digitalin  is  a  white,  inodorous,  difficultly 
crystallizable  substance,  which  presents  itself 
mostly  in  porous  mammelonated  masses,  or  in 
small  scales.  It  is  so  intensely  bitter  that  it 
communicates  a  marked  bitterness  to  200,000 
parts  of  water.  Yet  the  taste  of  the  solid  digi¬ 
talin  is  only  slowly  developed  in  the  mouth,  on 
account  of  its  sparing  solubility  in  water. 

Digitalin  in  powder  provokes  violent  sneezing. 
It  is  almost  impossible  to  triturate  even  a  small 
quantity  of  it  without  exciting  an  attack  of 
sneezing. 

Digitalin  is  neutral  to  test-papers ;  it  contains 

no  nitrogen.  Heat  decomposes  it ;  at  392°  Fahr, 
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it  acquires  colour  and  loses  its  bitter  taste.  It 
is  very  sparingly  soluble  in  water,  requiring  for 
its  solution  2,000  parts  of  co'.d  and  1,000  parts  of 
boiling  water.  Evaporation  of  the  solution  is 
attended  with  partial  alteration  of  the  digitalin. 

Alcohol  dissolves  digitalin  freely.  Boiling 
alcohol  dissolves  a  greater  proportion  than  cold 
alcohol,  and  yet  the  boiling  alcoholic  solution 
fails  to  deposit  the  smallest  quantity  of  digitalin 
upon  cooling.  The  more  concentrated  the  alcohol 
the  more  readily  will  the  digitalin  dissolve  in  it, 
but  even  weak  alcohol  dissolves  a  rather  large 
proportion  of  this  substance. 

The  alcoholic  solution  of  digitalin,  when  left 
to  spontaneous  evaporation,  deposits  the  digitalin 
partly  in  crystals,  partly  in  powder. 

Ether  is  almost  without  action  upon  digitalin. 
100  grammes  of  ether  dissolves  only  0.34  grm.  of 
this  substance. 

Tannin  precipitates  digitalin  from  its  solutions 
in  form  of  a  white,  amorphous  compound,  which 
is  exceedingly  soluble  in  water.  According  to 
M.  Nativelle,  the  digitalin  exists  in  the  plant  as 
a  tannate. 

Concentrated  hydrochloric  acid  dissolves  digi¬ 
talin.  The  solution  is  of  a  beautiful  emerald 
colour,  even  though  only  a  small  fragment  of 
digitalin  be  present. 

Alkalis  destroy  gradually  the  bitter  taste  of 
digitalin.  If  a  mixture  of  digitalin  with  an 
alkali  be  dried,  the  bitter  taste  of  the  digitalin 
will  be  found  completely  gone. 

Digitalin  is  obtained  by  the  following  pro¬ 
cess  : — Reduce  the  dry  leaves  of  the  foxglove  to 
a  coarse  powder,  moisten  the  latter,  put  it  into 
the  displacement  apparatus,  and  lixiviate  with 
water.  Mix  the  liquors  obtained,  precipitate  the 
fluid  with  subacetate  of  lead  in  slight  excess,  and 
filter.  The  filtrate  is  limpid,  almost  perfectly 
colourless,  very  bitter,  and  manifests  a  slightly 
acid  reaction.  Add  to  the  filtrate  solution  of 
carbonate  of  soda  as  long  as  a  precipitate  con¬ 
tinues  to  form.  Filter  again,  and  remove  the 
lime  from  the  filtrate  by  means  of  oxalate  of 
ammonia,  and  the  magnesian  salts  subsequently 
by  means  of  phosphate  of  soda  and  ammonia. 
Filter. 

The  filtrate  manifests  a  decided  alkaline 
reaction  ;  it  has  a  light  yellowish-brown  colour, 
and  excessively  bitter  taste.  Precipitate  now 
with  solution  of  tannin  in  slight  excess  ;  collect 
the  precipitate  on  a  filter,  and  free  it  from  part  of 
the  adherent  mixture  by'  slight  compression  be¬ 
tween  a  few  leaves  of  unsized  paper.  Mix  the 
still  moist  precipitate  with  the  one  fifth  part  of 
its  own  weight  of  porphyrized  oxide  of  lead. 
Throw  the  soft  pasty  mixture  on  a  filter,  and  let 
it  drain ;  compress  it  subsequently  again  between 
a  few  leaves  of  unsized  paper,  and  achieve  the 
process  of  desiccation  in  the  stove.  Reduce  the 
dry  mass  to  powder,  and  treat  the  latter  with 
concentrated  alcohol. 

Evaporate  the  alcoholic  solution  at  a  gentle 
heat,  but  not  to  dryness ;  you  will  obtain  as  residue 
a  yellowish  granular  mass,  surrounded  with 
a  small  quantity  of  mother  liquor.  This  mass 
consists  of  the  bitter  principle,  mixed  still  with 
the  traces  of  oil,  salt,  and  extractive  substances. 

Wash  the  mass  with  a  little  distilled  water, 
by  which  means  you  will  remove  the  deliquescent 
salts  without  dissolving  any  perceptible  amount 
of  the  bitter  principle.  Let  it  drain,  and  re¬ 
dissolve  in  boiling  alcohol.  Add  to  the  solution 
a  sufficient  amount  of  animal  charcoal,  washed 
previously  in  hydrochloric  acid,  boil  the  mixture, 
and  filter.  The  filtrate  is  colourless.  Leave  it 
to  spontaneous  evaporation  in  a  stove,  when 
the  digitalin  will  be  deposited  partly  on  the 
sides  of  the  vessel,  in  light,  thin,  semi-transparent 
layers,  and  partly  at  the  bottom,  in  whitish, 
granular,  agglomerated  flakes. 

Dry  the  deposit  thoroughly,  and  reduce  it  to 
powder.  Pour  rectified  ether  over  the  latter, 
and  leave  the  mixture  in  contact  fir  twenty-four 
hours.  Boil,  and  filter. 

Collect  the  undissolved  digitalin  on  the  filter, 
dry  it,  and  keep  it  in  a  glass  bottle. 

Digitalip  eJtercises  a  very  marked  action  upon 


186 


THE  CHEMICAL  TIMES 


the  animal  economy.  It  diminishes  the  activity 
of  the  circulation. 

It  should  be  used  with  the  utmost  caution : 
even  in  doses  of  as  little  as  one  centigramme  it 
may  cause  grave  accidents.  It  is  administered 
in  pills,  syrup,  and  potions.  I  hold,  however, 
.  that  it  is  much  better  to  use  the  powder  of  digi¬ 
talis  instead  of  the  digitalin.  The  powder  acts 
in  small  doses,  and  thus  no  objection  against  its 
administration  could  possibly  be  rested  upon  the 
bulkiness  of  the  dose.  The  powder  possesses, 
moreover,  more  of  the  physical  characteristics  of 
the  digitalis  (colour  and  smell)  than  the  digi¬ 
talin  :  it  is,  accordingly,  much  easier  to  judge  of 
its  good  quality  from  its  external  appearance, 
&c.,  than  it  is  to  pronounce  on  the  purity  of 
digitalin  from  outward  appearances,  since  that 
substance  possesses  no  very  striking  character¬ 
istics  in  that  respect. 

SYKUP  OF  DIGITALIN. 

Take  of  Digitalin,  10  centigrammes. 

Simple  syrup,  100  grammes. 

Dissolve  the  digitalin  in  a  little  alcohol,  and 
add  the  solution  to  the  syrup.  10  grammes  of 
the  syrup  contain  1  milligramme  of  di  gitalin ;  a 
tablespoonful  of  the  syrup  contains  2  milli¬ 
grammes  of  the  latter  principle. 

I.  PKEPAUATIONS  CONTAINING  THE  WHOLE 
SUBSTANCE  OF  THE  DIGITALIS. 

POWDER  OF  DIGITALIS. 

The  best  way  is  to  reduce  the  leaves  to  powder 
without  leaving  any  residue. 

The  leaves  of  digitalis,  more  particularly  when 
in  the  pulverulent  state,  lose  gradually  their  me¬ 
dicinal  properties.  It  is,  accordingly,  advisable 
to  replace  them  frequently  by  fresh  leaves. 

The  dose  of  the  powder  of  digitalis  may  be 
raised  gradually  from  one  decigramme  to  one 
gramme. 


II.  PKODUCTS  OBTAINED  BY  THE  ACTION  OF 
WATEB,  UPON  DIGITALIS. 

INFUSION  OF  DIGITALIS. 

Take  of  Dry  leaves  of  digitalis,  2  grammes. 

Boiling  water,  100  grammes. 

Infuse  for  half  an  hour ;  strain. 

Dr.  Andral  and  Dr.  Trousseau  recommend  the 
infusion  as  one  of  the  best  forms  in  which  to  ex¬ 
hibit  digitalis. 

SYRUP  OF  DIGITALIS. 

Take  of  Leaves  of  digitalis,  2  grammes. 

Boiling  water,  1,000  grammes. 

White  sugar,  a  sufficiency. 

Let  the  leaves  infuse  in  the  water  ;  strain  with 
expression,  and  filter.  Dissolve  in  every  100 
parts  of  the  filtrate  180  parts  of  sugar,  at  the 
heat  of  the  water- bath. 

30  grammes  of  this  syrup  contain  the  substance 
of  20  centigrammes  of  digitalis. 

M.  Ovide  Terrier  recommends  to  prepare  this 
syrup  with  five  centigrammes  of  alcoholic  ex¬ 
tract  of  digitalis  to  thirty  grammes  of  syrup. 
The  product  obtained  by  this  process  is  more 
active  than  that  prepared  according  to  the  pre¬ 
ceding  formula  of  the  Codex.  According  to  M. 
Terrier,  it  resembles  the  syrups  of  Labelonye. 
(This  latter  preparation  seems  to  have  for  its 
base  a  mixture  of  simple  syrup  and  syrup  of 
maidenhair.) 

EXTRACT  OF  DIGITALIS. 

Take  of  dry  leaves  of  digitalis  any  quantity 
you  like  ;  reduce  the  leaves  to  a  semi-fine  pow¬ 
der  ;  moisten  the  latter  with  one  half  its  own 
weight  of  water  of  68“’  T. ;  heap  it  rather  lightly 
in  the  lixiviation  apparatus,  and  lixiviate ;  heat 
the  liquor  obtained  in  the  water-bath,  strain, 
and  evaporate  to  the  consistence  of  an  extract. 

I  obtained  from  one  hundred  parts  of  leaves, 
extracted  with  distilled  water,  thirty-two  parts 
of  an  extract  of  firm  consistence.  One  part  of 
the  extract  would,  accordingly,  represent  three 
parts  of  the  powder  of  digitalis. 

The  aqueous  extract  of  digitalis  is  not  to  be 
depended  upon.  As  the  digitalis  is  very  liable 
to  suffer  alteration  under  the  influence  of  water 
and  heat,  the  evaporation  of  the  liquor  is 
almost  necessarily  attended  with  decomposition 


of  a  portion  of  the  active  principle.  At  all  events, 
it  is  advisable  to  operate  with  highly-concentrated 
liquor  only,  and  to  effect  the  evaporation  in  the 
water-bath  with  the  utmost  possible  promptitude. 


III.  PRODUCTS  OBTAINED  BY  THE  ACTION  OF 
ALCOHOL  ON  DIGITALIS. 

ALCOHOLIC  EXTRACT  OF  DIGITALIS. 

Take  of  Digitalis,  any  quantity  you  like. 

Alcohol  of  56  C.  (2D  Cartier),  a 
sufficiency. 

Operate  by  the  usual  method  of  lixiviation. 

I  obtained  from  one  hundred  parts  of  leaves, 
extracted  with  alcohol  of  66  C.,  thirty-eight 
parts  of  an  extract  of  firm  consistence  ;  one  part 
of  the  alcoholic  extract  represents,  accordingly, 
2.6  parts  of  the  powder  of  digitalis. 

TINCTURE  OF  DIGITALIS. 

Take  of  Dry  leaves  of  digitalis,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  5 
parts. 

Let  the  leaves  macerate  in  the  alcohol  for 
fifteen  days ;  strain  with  expression  ;  filter. 

Tive  parts  of  this  tincture  represent  a  little 
short  of  one  part  of  digitalis. 

The  Trench  Codex  prescribes  to  prepare  this 
tincture  with  four  parts  of  alcohol  of  80  C.  to 
one  part  of  digitalis. 

M.  Personne  maintains,  however,  that  alcohol 
of  56  C.  dissolves  a  larger  proportion  of  matter 
than  alcohol  of  a  higher  degree  of  spirituosity. 
ALCOHOLATE  OF  DIGITALIS. 

Take  of  Tresh  leaves  of  digitalis, 

Alcohol  of  86  C.  (34°  Cartier),  of 
each  equal  parts. 

Bruise  the  digitalis,  add  the  alcohol,  and  leave 
the  mixture  at  rest  for  a  few  days.  Strain 
subsequently  with  expression,  and  filter. 

I  greatly  doubt  whether  the  product  is  in  any 
way  superior  to  that  prepared  with  the  dry 
leaves. 


IV.  PRODUCTS  OBTAINED  BY  THE  ACTION  OF 
ETHER  UPON  DIGITALIS. 

ETHEREAL  TINCTURE  OP  DIGITALIS. 

Take  of  Leaves  of  digitalis,  1  part. 

Sulphuric  ether,  4  parts. 

Operate  by  lixiviation  in  a  close  funnel,  and 
displace  the  last  portions  of  the  ether  by  water. 
Keep  in  tight-stoppered  flasks. 

The  efficacy  of  this  tincture,  highly  extolled 
by  some,  is  altogether  denied  by  other,  prac¬ 
titioners. 


V.  PRODUCTS  OBTAINED  BY  THE  ACTION  OF 
VINEGAR  UPON  DIGITALIS. 

VINEGAR  OF  DIGITALIS. 

Take  of  Dry  leaves  of  digitalis,  1  part. 

White  vinegar,  12  parts. 

Let  the  leaves  macerate  in  the  vinegar  for 
eight  days  ;  Alter. 

Dr.  Nasse  recommends  this  vinegar  as  a 
powerful  diuretic. 

ACETIC  SYRUP  OF  DIGITALIS. 

Take  of  Vinegar  of  digitalis,  10  parts. 

Sugar,  18  parts. 

Diffuse  the  sugar  in  the  vinegar  at  a  gentle 
heat. 

This  preparation  ditfers  little  from  the  oxy- 
saccharum  of  digitalis,  recommended  by  Dr. 
Martin  as  a  valuable  remedy  in  pulmonary 
consumption,  and  of  which  the  formula  is  as 
follows  : — 

Take  of  Dry  leaves  of  digitalis,  1  part. 
Distilled  vinegar,  8  parts. 

Let  the  leaves  digest  in  the  vinegar,  at  a  gentle 
heat  ;  strain  with  expression  ;  add  ten  parts  of 
sugar  to  the  liquid,  let  the  sugar  dissolve  at  a 
gentle  heat,  and  filter. 


VI.  PRODUCTS  OBTAINED  BY  THE  ACTION  OP 
FATTY  SUBSTANCES  ON  DIGITALIS. 
POMATUM  OF  DIGITALIS. 

Take  of  Dresh  leaves  of  digitalis,  1  part. 
Ilogslard,  2  parts. 

Boil  over  a  gentle  fire,  until  the  whole  of  the 
aqueous  moisture  is  expelled. 


Approximate  Relative  Values  of  the  different 
Preparations  of  Digitalis. 

One  part  of  dry  picked  leaves  of  digitalis,  or 
of  powder  of  digitalis,  is  represented  by — 

Aqueous  extract -  0.33  parts. 

Alcoholic  extract ... .  0.4  “ 

Syrup  .  144  “ 

Alcoholic  tincture  .  .  5  “ 

Alcoholate  .  9  << 

Ethereal  tincture  . .  4  “ 

Oxysaccharum  ....  16  “ 

SQUILLS. 

The  squill  is  the  bulb  of  Scilla  maritima.  It 
has  been  analyzed  by  M.  Vogel  and  M.  Tilloy. 
It  contains : — 

A  volatile  matter, 

Scillitin, 

Resin, 

Gum, 

Tannin, 

Citrate  of  lime. 

Saccharine  matter, 

Patty  matter. 

The  volatile  matter  has  not  yet  been  studied, 
but  its  irritating  effects  upon  the  skin  are  well 
known. 

Scillitin  is  an  uncrystallizable  body.  It  has  an 
acrid  and  bitter  taste.  It  is  soluble  in  alcohol, 
in  water,  and  in  alcoholized  ether,  but  insoluble 
in  pure  ether.  Its  action  on  animals  is  most 
energetic :  one  grain  suffices  to  kill  a  dog. 

The  following  is  M.  Tilloy’s  process  of  pre¬ 
paring  scillitin  Prepare,  in  the  first  place, 
tincture  of  squills  with  alcohol  of  85  C.  ;  distil 
the  tincture,  and  evaporate  to  the  consistence  of 
a  soft  extract.  Dilute  this  extract  in  alcohol  of 
88  C.,  when  a  matter  of  resinous  aspect  and  sac¬ 
charine  taste  will  separate ;  remove  this,  and 
evaporate  the  alcoholic  fluid  once  again  to  the 
consistence  of  an  extract.  Subject  the  ex¬ 
tract  to  the  action  of  ether,  which  will  re¬ 
move  a  fatty  matter  of  a  deep  yellow  colour 
and  bitter  taste.  Treat  the  residue  which  the 
ether  leaves  undissolved  with  water ;  this  will 
effect  the  separation  of  a  considerable  amount  of 
bitter  resin  in  form  of  a  light  yellow  powder. 
Filter  the  aqueous  fluid  off  this  powder,  and 
evaporate  the  filtrate  to  the  consistence  of  an 
extract.  Dissolve  the  extract  in  alcohol,  and 
mix  the  solution  with  ether,  when  you  will 
obtain  a  deposit  of  saccharine  matter.  The  solu¬ 
tion  contains  now  the  pure  scillitin,  which  is 
then  finally  obtained  in  the  solid  state  by  evapo¬ 
ration. 

The  squill  has  a  special  action  upon  the 
kidneys  and  lungs.  It  is  a  most  excellent 
diuretic,  and  enjoys  a  high  and  deserved  reputa¬ 
tion  for  efficacy  in  cellular  infiltrations,  and 
certain  dropsies.  It  is  also  given  with  success 
in  asthma  and  chronic  catarrhs.  It  facilitates 
expectoration. 

DESICCATION  OP  SOUILLS. 

The  bulbs  of  the  red  squill  are  usually  pre¬ 
ferred.  The  outer  coats  (which  are  partially 
shrivelled  and  decomposed)  are  removed ;  the 
central  parts,  in  which  the  juices  are  not  suffi¬ 
ciently  elaborated,  are  equally  rejected.  The 
remainder  is  cut  into  thin  slices,  which  are  then 
spread  upon  a  hurdle  and  dried  in  the  stove. 
They  lose  more  than  four  fifths  of  their  weight  in 
the  process  of  drying. 

The  operator  should  protect  himself  as  much  as 
possible  from  the  action  of  the  acrid  matter.  He 
must  more  particularly  avoid  putting  his  fingers 
which  have  handled  the  squills  to  his  face. 

POWDER  OP  SaUILLS. 

Pound  the  dried  squills  without  leaving  any 
residue. 

The  powder  of  squills  attracts  moisture  from 
the  air  with  avidity.  It  is  to  be  kept,  therefore, 
in  tight-stoppered  flasks ;  but  no  precaution  can 
prevent  its  clotting  some  time  after  its  prepara¬ 
tion.  It  is,  accordingly,  always  advisable  to 
prepare  only  a  little  at  a  time. 

COMPOUND  POWDER  OF  SQUILLS. 

Take  of  Powder  of  squills,  1  part. 

Flowers  of  sulphur,  2  parts. 
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Take  of  Sugar,  3  parts. 

Mix. 

This  powder  is  given  in  asthma,  in  doses  of  1 
gramme  to  IJ  gramme. 

PILLS  OF  SQUILLS. 

Take  of  Powder  of  squills,  3  parts. 

Gum  ammoniacum,  1  part. 

Oxymel  of  squills,  a  sufficiency. 

Mix,  and  make  into  piUs  of  20  centigi-ammes 
each. 

MELLITE  OF  SQUILLS. 

Take  of  Dried  squills,  1  part. 

Boiling  water,  16  parts. 

White  honey,  12  parts. 

Let  the  squills  infuse  in  the  water,  strain,  add 
the  honey,  and  boil  to  the  consistence  of  syrup. 
Or,  better  still,  concentrate  the  infusion,  and  pre¬ 
pare  the  mellite  by  simple  solution  in  the  water- 
bath. 

TINCTURE  OF  SQUILLS. 

Take  of  Dried  squills,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  5 

parts. 

Let  the  squills  macerate  in  the  alcohol  for 
fifteen  days ;  strain  with  expression,  and  filter. 

ALCOHOLIC  EXTRACT  OF  SQUILLS. 

Take  of  Dried  squills,  1  part. 

Alcohol  of  56  C.,  6  parts. 

Let  the  squills  macerate  for  several  days  in 
two  thirds  of  the  alcohol ;  strain  with  expres¬ 
sion.  Let  the  grounds  macerate  in  the  remain¬ 
ing  third  of  the  alcohol  ;  strain.  Pour  the 
liquids  together,  filter,  distil,  and  evaporate  the 
residue  to  the  consistence  of  an  extract. 

The  squill  yields  two  thirds  of  its  own  weight 
of  extract. 

WINE  OF  SQUILLS. 

Take  of  Dried  squills,  1  part. 

Malaga  wine,  16  parts. 

Let  the  squills  macerate  in  the  wine  for  twelve 
days  ;  strain  with  expression,  and  filter. 

VINEGAR  OF  SQUILLS. 

Take  of  Dried  squills,  1  part. 

Strong  vinegar,  12  parts. 

Let  the  squills  macerate  for  some  days  ;  strain 
with  expression,  and  filter. 

OXYMEL  OF  SQUILLS. 

Take  of  Vinegar  of  squills,  100  parts. 

Honey,  200  parts. 

Evaporate  the  vinegar  in  the  water-bath  until 
it  weighs  29  ;  add  the  honey,  and  prepare  a  mel¬ 
lite  by  simple  solution ;  clarify  by  filtration 
through  paper  (by  Desmarets’  method). 


THE  THEORY  AND  PRACTICE  OF  THE 
PRODUCTION  OF  LIGHT. 

A  LECTURE  DELIVERED  AT  THE  ROYAL  INSTITU¬ 
TION,  ON  FRIDAY,  FEBRUARY  2,  1849, 

By  W.  T.  BRANDE, 

Late  Professor  at  the  Institution,  and  Assayer  of 
her  Majesty’s  Mint. 


I  scarcely  know  any  subject  of  a  chemical 
nature  of  more  interest  or  importance,  whether 
theoretical  or  practical,  than  the  investigation  of 
those  properties  which  form  the  conditions  of 
combustion,  and  which  are  concerned  in  pro¬ 
ducing  light.  When  we  remember  that  a  few 
years  ago  we  were  sitting  under  the  dark  reign  of 
mould  candles  and  single- wick  oil-lamps,  and  that 
now  we  scarcely  see  either,  we  are  reminded  of 
the  rapid  progress  made  in  the  applied  sciences 
bearing  on  the  interests,  the  convenience,  and 
the  arts  of  life.  My  object  to-night  is  to  put 
before  you,  as  briefly  and  perspicuously  as  pos¬ 
sible,  a  few  of  the  leading  principles  on  which 
this  progress  hinges;  and  I  do  so  with  more 
interest  as  it  was  here,  within  these  walls,  that 
Davy  first  developed  his  beautiful  theory  of 
flame,  gave  an  entirely  new  impulse  to  the  arts 
in  which  flame  performs  an  important  part, 
and  threw  a  light  upon  all  the  intricacies  of  the 
phenomena  of  combustion  in  which  the  mutual 
relations  of  heat  and  light  are  concerned. 

Tli  causes  of  the  evolution  of  light  from  a  | 
common  flame  may  be  refeiTed  to  two  phenomena,  j 
ignition  and  combustion.  Both  of  these  are  ; 


united  in  the  production  of  those  flames  which 
are  used  as  common  sources  of  light.  Ignition 
is,  perhaps,  a  physical  rather  than  a  chemical 
condition  of  matter.  The  ignited  substance  may, 
or  may  not,  undergo  chemical  change,  but  in 
general  it  does  not.  On  the  other  hand,  com¬ 
bustion  is  a  truly  chemical  phenomenon,  and  in 
it  the  heat  and  light  continually  evolved  are 
the  result  of  a  succession  of  chemical  changes 
following  each  other.  In  the  former  case 
there  is  no  destruction  of  matter,  in  the  latter 
there  is  ;  that  is,  those  changes  in  the  constitution 
of  the  burnt  body  take  place,  which  break  doivn 
the  arrangement  of  its  particles,  and  cause  what 
we  somewhat  loosely  term  the  destruction  of  the 
substance. 

When  a  piece  of  platinum  wire  is  put  into  a 
common  flame,  we  find  that  the  platinum  is 
ignited  and  the  amount  of  light  evolved  is  con¬ 
siderably  increased  ;  the  platinum  wire  is  then  in 
a  state  of  ignition,  undergoing  no  change,  and, 
when  the  metal  is  removed  from  the  source  of 
heat,  it  cools  down  to  its  former  state.  On  the 
other  hand,  if  I  take  a  small  quantity  of  spirit  of 
wine  and  ignite  it  under  a  close  vessel,  combus¬ 
tion  ensues,  water  and  carbonic  acid  are  produced, 
and  the  spirit  of  wine  disappears.  Now,  one  of  the 
most  important  facts  pointed  out  by  Davy  was 
the  relation  between  the  heat  and  light  of  flame. 
He  showed  that  there  are  many  substances 
capable  of  becoming  intensely  hot  and  yet  giving 
out  scarcely  any  light  ;  and  again,  there  are  a  set 
of  flames  extremely  luminous,  and  yet  giving 
out  no  proportionate  heat.  Let  us  first  ex¬ 
amine  what  happens  in  regard  to  the  more 
luminous  flames  depending  on  the  presence  of 
solid  bodies.  We  will  first,  in  order  to  advance 
with  a  sure  march,  take  the  flame  of  hydrogen 
gas,  a  vapour  with  which  no  solid  body  is  inter¬ 
mingled.  I  have  arranged  that  it  shall  flow  from 
this  aperture,  and  I  ignite  it ;  it  is  an  exceedingly 
hot  flame,  but  it  gives  out  scarcely  any  light, 
and,  indeed,  it  is  hardly  visible ;  but,  to  make 
you  aware  of  its  intense  heat,  I  need  only  take  a 
piece  of  platinum  wire  and  you  see  it  becomes 
white  hot  in  the  hydrogen  flame,  and  concur¬ 
rently  with  this  I  get,  by  the  presence  of  the 
platinum,  an  immense  quantity  of  light.  We 
have  only  to  imagine  that,  in  order  to  make  that 
flame  luminous,  there  shall  be  a  number  of  small 
points  or  particles  of  solid  matter  diffused 
throughout  the  flame,  and  we  shall  get  com¬ 
bustion  on  the  one  hand  and  ignition  on  the 
other— ignition  giving  light,  and  combustion 
causing  heat  and  ultimately  light  also.  Here  is 
another  instance  in  which  the  luminosity  of 
hydrogen  will  be  very  much  increased  by  the 
mere  help  of  a  little  charcoal,  which  I  bring 
before  you  as  giving  a  clear  illustration  of  what 
goes  on  in  a  familiar  light-giving  flame. 

The  flame  in  its  simple  condition  is  burning 
dimly,  but  shake  a  little  finely-powdered  char¬ 
coal  into  it,  and  the  particles  throughout  the 
flame  becoming  ignited  give  it  a  very  consider¬ 
able  luminosity.  The  charcoal  in  this  case 
plays  the  same  part  as  the  platinum  did  before, 
and  so  renders  the  flame  luminous.  I  can  repeat 
this  experiment  in  a  much  more  delicate  manner. 

I  take  a  current  of  hydrogen  gas,  and  before 
burning  it  I  charge  it  with  charcoal  or  carbon, 
not  by  mixing  powdered  charcoal  with  it,  but  by 
passing  it  through  some  hydrocarbon.  When  I 
do  this  the  hydrogen  licks  the  carbon  up,  as  it 
were,  and  emerges  as  carburetted  hydrogen  : 
when  so  mixed  it  has  acquired  great  illumi¬ 
nating  power,  which  it  owes  to  the  presence  of 
the  carbon. 

But  there  is  another  point  of  considerable 
practical  importance  ;  it  is,  that  when  you  heat 
this  carburetted  hydrogen  to  an  excessive  tem¬ 
perature  the  carbon  is  converted  into  gas  too 
rapidly,  and  does  not  become  incandescent  in  the 
interior  of  the  flame  ;  and,  on  the  other  hand,  if 
you  allow  it  to  become  cool,  the  carbon  begins 
to  fall  down,  not  into  the  flame  to  be  ignited,  and 
add  to  the  whiteness  of  the  light  but  out  of  the 
flame  altogether.  If  you  mix  as  much  air  with 
your  flame  as  will  convert  all  these  solid  par¬ 
ticles,  which  you  need  in  that  state,  into  vapour 


or  carbonic  acid  gas,  you  will  have  a  pale  flame  ; 
but,  if  you  allow  only  a  moderate  quantity  of 
air^  to  have  access,  the  charcoal  particles 
which  form  part  of  the  carburetted  hydrogen  gas 
are  precipitated  into  the  interior  of  the  flame, 
and  you  have  then  a  very  luminous  white  light, 
because,  as  I  have  explained,  you  have  the  pre¬ 
sence  of  particles  of  solid  matter  in  your  flame. 
That  this  is  the  explanation  of  the  increase  of 
light  I  may  show  by  passing  iron  filings  through 
the  flame  of  spirit  of  wine.  "When  I  drop  a  few 
of  these  particles  through  that  hot  flame  the 
addition  immediately  imparts  a  luminosity  en¬ 
tirely  due  to  their  solid  state,  which  renders 
them,  in  their  transient  passage,  capable  of  ig¬ 
nition  and  of  luminosity.  But  the  iron  not 
being  combustible,  or,  at  least,  remaining  in  the 
solid  state  after  ignition,  it  falls  through  the 
flame,  whereas  charcoal  is  itself  combustible  ;  it 
is  gradually  thrown  out  of  the  flame  and  con¬ 
verted  into  a  gas,  in  which  form  it  passes  away. 
Here  is  a  j  et  of  the  mixed  gas ;  its  flame  is  luminous ; 
the  charcoalis  assisting  and  increasing  the  amount 
of  light ;  but  cool  the  gas  by  admitting  an  excess 
of  air  and  we  have  evidence  of  the  charcoal  in 
another  way.  Soot  is  thrown  down,  while  in  the 
white  flame  these  carbonaceous  particles  are 
converted  into  carbonic  acid.  If  you  could  get 
a  piece  of  invisible  incombustible  matter  into 
the  centre  of  the  flame,  so  as  to  have  it  intensely 
heated,  you  would  have  a  very  brilliant  illumi¬ 
nation. 

This  has  been  done  in  the  Drummond  light. 
In  this  light  a  mixture  of  hydrogen  and  oxygen 
gas,  having  by  itself  a  feebly  illuminating  power, 
but  capable  of  rendering  any  substance  exposed 
to  its  combustion  intensely  hot,  is  directed  on  to 
a  piece  of  wire,  and  the  heat  evolved  soon 
renders  the  solid  body  incandescent.  It  is  an 
important,  though  not  a  peculiar,  property  of 
the  oxhydrogen  or  Drummond  light  that 
it  displays  objects  without  changing  the 
colours  which  they  present  under  the  light 
of  the  sun.  There  are  certain  colours  more 
prone  than  others  to  disappear  under  particular 
artiflcial  lights.  Some  of  the  flames  I  shall  pre¬ 
sently  have  to  exhibit  will  place  this  fact  very 
strikingly  before  you,  but  the  most  trying  colours 
are  faitlifully  reflected  under  the  Drummond 
light, — a  fact  which  places  it  nearer  than  many 
others  to  the  solar  ray  in  its  constitution  and 
effects.  It  also  creates  a  prismatic  spectrum 
very  similar  to  that  of  the  solar  beam.  The 
conditions  requisite  for  a  good  light  are  that 
the  solid  matter  which  gives  luminosity  to  flame 
must  itself  be  combustible.  This  we  have  already 
seen,  and,  in  addition,  that  the  substance  burnt 
must  be  gaseous,  or  capable  of  becoming  gaseous, 
inodorous,  and  harmless,  under  the  circumstances 
in  which  combustion  is  to  take  place.  Take  the 
case  of  a  taper, — this  taper  for  instance, — burn¬ 
ing  under  a  jar.  As  combustion  goes  on,  the 
wax  is  decomposed  with  the  air  which  sur¬ 
rounds  it,  a  quantity  of  water  is  formed,  and 
carbonic  acid  gas  fills  the  jar.  Now,  carbonic 
acid  gas  is  not  harmless,  that  is  to  say,  in  large 
quantities,  and  Math  exclusion  of  external  air 
it  would  be  exceedingly  pernicious ;  but  the 
combustion  of  our  candles,  lamps,  and  fires  may 
generate  it  in  amazing  quantities,  and  under 
ordinary  circumstances  it  thoroughly  mixes  with 
the  air,  and  no  injury  is  sustained  in  conse¬ 
quence.  There  are  numerous  other  substances 
beside  carbon  which  might  be  used  for  the  pur¬ 
pose  of  obtaining  a  good  light ;  but  these  are 
liable  to  one  or  the  other  objection,  which 
counterbalances  their  advantages.  Thus,  phos¬ 
phorus  would  do  :  it  gives  an  extremely  vivid 
light ;  but,  then,  it  also  gives  off  phosphoric 
acid  vapour,  an  exceedingly  pernicious  gas  for 
breathing.  Arsenic  adds  to  the  luminosity  of 
flame,  but  this  also  produces  a  most  pernicious 
result.  The  points  to  be  considered  are,  then, 
the  sources  of  light  and  heat,  and  the  nature  of 
the  products  of  combustion.  Now,  we  find 
that  this  solid  matter,  which  is  essential  to  the 
greatest  illuminating  power  of  flame,  must  be 
not  only  harmless  and  present  in  sufficiency,  but 
it  must  not  be  in  excess,  because,  if  it  is,  we  get 
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a  fuliginous  deposit  from  the  flame.  For  a  long 
time  the  great  objection  to  burning  hydrocarbons 
was  the  impossibility  of  constructing  a  lamp  in 
which  they  would  burn  entirely  without  pro¬ 
ducing  smoke.  The  invention  of  the  camphine 
lamp  for  burning  oil  of  turpentine  advanced  this 
great  object  very  considerably  ;  by  this  invention 
the  method  of  preventing  smoke  was  pointed  out 
by  sending  a  great  quantity  of  air  into  the  flame, 
while  the  quantity  of  camphine  allowed  to  be 
burnt  was  comparatively  small.  A  non-con¬ 
ductor  is  interposed  between  the  flame  and  the 
oil  of  turpentine,  so  as  to  prevent  the  latter  be¬ 
coming  heated  and  prematurely  volatilized,  and 
thus  we  get  a  beautiful  ring  of  light.  Never¬ 
theless,  in  this  lamp  the  proportions  of  air  and 
camphine  require  nice  adjustment,  because  too 
much  or  too  little  of  either  would  lead  to  the 
deposition  of  unburnt  carbon,  or,  in  other  words, 
would  make  the  lamp  smoke.  Now,  since  the 
invention  of  that  lamp,  there  have  been  many 
contrivances  for  burning  hydrocarbons  attempted, 
and,  as  those  substances  are  very  abundant, 
these  attempts  merit  attention.  I  have  on  the 
table  a  substance  which  has  the  appearance  of  a 
ver}’-  thick  oil  designed  for  combustion  in  com¬ 
mon  lamps  :  it  is  derived  from  petroleum.  It  is 
composed  of  80  per  cent,  of  what  Mr.  Young 
calls  mineral  oil,  5  per  cent,  of  a  very  inflam¬ 
mable  liquid  analogous  to  naphtha,  and  capable 
of  dissolving  indiarubber  ;  it  also  contains  5  per 
cent,  of  paraffine,  a  fatty  substance,  giving 
separately  a  most  beautiful  light ;  but  I  refer  to 
this  thick  oil,  not  to  notice  the  two  last-named 
ingredients,  but  for  the  sake  of  the  mineral  oil. 

This  oil  is  worth  about  4s.  per  gallon ;  it  burns 
very  well,  indeed,  in  an  ordinary  argand  lamp, 
giving  the  light  of  seven  candles,  at  a  cost  of  about 
three  eighths  of  a  penny  per  hour.  In  two  points 
petroleum  is  defective  :  it  wants  the  volatility  of 
camphine,  and  contains  a  less  amount  of  carbon. 
The  progressive  improvements  in  the  manufac¬ 
ture  and  management  of  coal-gas  enable  us  to 
get  a  good  light  in  a  very  simple  manner,  and  to 
ascertain  with  tolerable  accuracy  the  quantity 
consumed ;  but  there  is  one  point  in  connection 
with  this  subject  of  very  great  practical  import¬ 
ance.  I  refer  to  the  quantity  of  gas  really  neces¬ 
sary  to  furnish  a  given  amount  of  light,  because 
it  does  not  follow  that,  irrespective  of  modes 
of  combustion,  the  same  amount  of  gas  con¬ 
sumed  w'ill  furnish  the  same  amount  of  light. 
You  may  burn  a  limited  quantity  of  gas  and  have 
a  very  splendid  light  with  one  arrangement, 
while  with  another  a  prodigious  consumption 
may  be  going  on  and  but  little  light  obtained. 
It  is  then  important  to  ascertain  under  what 
circumstances  a  maximum  amount  of  light  is 
obtainable.  The  arrangement  which  I  have 
placed  on  the  table  this  evening,  and  which,  I 
think,  brings  the  true  principles  of  economizing 
gas  into  application,  is  the  very  beautiful  burner 
of  Mr.  Leslie,  which  is  most  probably  well  known 
to  many  of  you.  I  am  sorry  my  time  will  not 
permit  mo  to  go  into  the  details  of  the  consump¬ 
tion  of  gas,  but,  perhaps,  it  is  scarcely  necessary ; 
but  there  are  some  points  about  this  flame  which 
may  be  made  obvious  on  the  instant,  and  without 
long  calculations.  See  the  beautiful,  clear,  steady, 
white  flame  as  it  stands  almost  motionless  in 
the  glass.  Now  let  me  remove  this  glass  and 
replace  it  by  one  of  the  common  old  cylindrical 
kind ;  the  quantity  of  gas  burnt  is  just  the  same 
at  before,  but  every  one  sees  that  the  light  has 
lost  all  its  best  qualities.  I  have  admitted  too 
much  air  by  so  doing,  and  therefore  get  less 
light ;  the  deposit  of  carbon  goes  on  as  before, 
but  it  now  goes  on  too  rapidly,  and  we  have  a 
smoke.  To  get  the  same  amount  of  light  with 
this  glass  we  must  burn  twice  the  quantity  of 
gas  which  was  required  with  Mr.  Leslie’s  burner. 

One  of  the  means  sometimes  resorted  to  for  in¬ 
creasing  the  luminosity  of  a  fainter  flame  is  by 
what  is  called  the  napthalisation  of  gases. 
There  are  here  two  gas-burners,  precisely  similar 
in  construction  ;  one  of  them  is  supplied  with  gas 
in  its  commercial  state,  the  other  with  gas  of 
the  same  kind,  but  passed  over  a  vegetable  oil 
before  arriying  at  the  orifice  at  which  it  burns. 


In  this  way  certain  parts  of  the  oil  are  licked  up 
and  carried  directly  into  the  flame.  Care  must 
be  taken  so  to  arrange  the  apparatus  as  to  allow 
only  a  proper  quantity  of  the  oil  to  be  absorbed, 
since  any  excess  of  that  element  renders  the 
flame  smoky.  To  produce  an  available  illu¬ 
minating  flame,  the  substance  employed  must  be 
either  a  gas  or  a  vapour,  or  a  solid  material 
capable  of  becoming  converted  into  such  at  the 
heat  at  which  it  burns.  If  I  ignite  iron  filings 
in  the  flame  of  spirits  of  wine,  you  see  a  very 
bright  light  is  evolved,  but  there  is  no  additional 
flame  contributed  by  the  iron  ;  this  substance  is 
incapable  of  assuming  the  gaseous  form,  and, 
therefore,  it  does  not  burn  away  with  a  flame. 
Now,  if  I  take  a  substance  from  the  same  class 
of  bodies  as  iron,  but  differing  in  respect  of  its 
being  volatile,  I  get  quite  another  result.  Zinc 
is  a  volatile  metal.  When  I  place  this  in  a  cham¬ 
ber  or  vessel  into  which  oxygen  is  freely  ad¬ 
mitted,  and  heat  it  strongly,  it  takes  Are  and  burns 
with  a  beautiful  white  flame,  and^oxide  of  zinc 
is  formed  in  great  abundance.  We  are  now  able 
to  grasp  some  of  the  principal  conditions  to  be 
fulfilled  in  order  to  arrive  at  a  perfect  flame. 
We  must  have  light  without  smoke,  without 
odour  or  noxious  vapour,  a  substance  easily 
volatilizable,  and  bearing  a  proper  relation  to  the 
conditions  under  which  it  is  to  be  used.  In  a 
common  candle  all  these  points  are  illustrated : 
the  wax  is  converted  into  vapour,  that  vapour 
becomes  a  source  of  light  and  flame,  carbon  is 
deposited  and  burnt,  and  so  forth.  But  there  is 
something  more  than  this  required  :  a  light  to  be 
useful  must  be  a  white  light ;  no  particular  colour 
must  predominate,  or  the  chromatic  relations  of 
every  object  illuminated  will  be  disturbed. 
There  is  a  familiar  experiment  in  which  we  get 
a  light  showing  every  object  in  one  yellow  colour 
by  burning  spirits  of  wine  with  the  addition  of  a 
little  salt.  The  many-coloured  figure  hanging 
behind  me  reflects  but  one  colour  in  this,  the 
monochromatic  light.  It  is  obvious  that  such  a 
mixture  as  this  could  never  be  useful  for  pur¬ 
poses  of  artificial  light,  and  the  more  any  light 
partakes  of  this  property  the  more  its  unfitness 
for  such  purposes  is  evident. 

In  1802  Sir  Humphry  Davy  showed  in  this 
building  experiments  on  the  production  of  light 
by  electricity,  and  pointed  out  the  possibility, 
but  not  the  probability,  of  applying  lights  of  that 
kind  arising  out  of  the  voltaic  discharge  to 
common  purposes  of  illumination.  While  speak¬ 
ing  of  flame,  and  having  heard  so  much  about 
the  electric  light,  I  may  be  expected  to  say 
something  of  its  nature.  We  all  know  that  the 
discharge  of  natural  electricity  takes  place  with 
a  most  beautiful  and  intense  light.  Now,  if  we 
employ  a  battery  like  the  one  often  used  on  these 
occasions,  and  connect  the  wires  which  lead  off 
from  its  terminal  plates  with  the  ends  of  a  dis¬ 
charger,  substituting  for  its  knobs  a  pencil  of 
well-burnt  boxwood  charcoal,  or  of  the  substance 
found  lining  the  interior  of  long-used  coal-gas 
retorts,  and  move  the  rods,  so  that  the  char¬ 
coal  points,  as  they  are  called,  may  lightly 
touch  each  other,  a  vivid  light  will  appear 
between  them,  igniting  their  extremities,  and 
heating  the  air  so  intensely  that,  on  allowing  the 
charcoal  points  to  be  withdrawn  a  little  distance 
from  each  other,  the  discharge  will  continue  with 
a  most  dazzling  light  through  the  intermediate 
portions  of  air.  Now,/  this  evolution  of  light  is 
not  dependent  on  the  combustion  of  the  charcoal, 
as  may  be  demonstrated  by  placing  the  points  in 
an  air-pump  vacuum.  The  electric  light  may  be 
also  shown  in  another  way,  by  hanging  a  spiral 
roll  of  platinum  wire  in  the  interior  of  a  glass 
tube,  its  ends  being  connected  with  the  terminal 
wires  of  a  battery.  When  contact  is  made  the 
platinum  is  heated,  and,  on  exhausting  the 
vessel  by  means  of  an  air-pump,  the  metal  be¬ 
comes  white,  and  emits  a  most  brilliant  light, 
and  the  platinum  at  length  fuses. 

The  contrivances  which  have  been  proposed 
for  rendering  this  a  continuous  instead  of  a 
flickering  and  uncertain  light  are  very  nu¬ 
merous  ;  but,  so  far  as  I  have  seen,  not  one  has 
answered  very  well,  although  some  are  certainly 


very  ingenious.  But,  supposing  that  they  would 
answer  perfectly,  there  is  another  question  in 
the  background.  Until  some  mode  is  found  out 
of  producing  electricity  at  a  more  economical 
rate,  I  certainly  do  not  see  the  least  chance  of 
the  most  plausible  of  those  plans  being  taken 
into  earnest  consideration  for  practical  applica¬ 
tion.  Could  we  get  cheap  electricity,  the  ques¬ 
tion  would  be  to  a  great  extent  changed.  In 
that  case  we  might  either  use  electricity,  ap¬ 
plied  in  the  way  we  have  been  describing,  or, 
what  I  think  is  the  better  plan,  we  might  use  it 
in  the  decomposition  of  water,  naphthalizing  its 
hydrogen,  and  burning  that  gas  with  the  aid  of 
oxygen.  Such  a  light  we  have  now  burning  on 
the  table  ;  it  is  liable  to  no  uncertainty,  and 
does  not  flicker.  Lights  of  this  kind,  however, 
can  only  be  available  where  an  enormous  illu¬ 
minating  power  is  required  to  be  expended. 
The  last  mentioned  light,  to  produce  which 
water  is  decomposed,  its  hydrogen  carbonized, 
and  the  oxygen  of  the  water  sent  into  the  flame, 
producing  an  enormous  quantity  of  heat  and 
light,  seems  to  me  the  most  feasible  plan  for 
obtaining  a  cheap,  and  therefore  useful,  electric 
light. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


ON  THE  ACTION  OF  NITRO-SULPHURIC 
ACID  (A  MIXTURE  IN  EQUAL  PRO¬ 
PORTIONS  OF  FUMING-  SULPHURIC 
AND  FUMING  NITRIC  ACIDS)  ON 
ORGANIC  SUBSTANCES. 

By  M.  AUGUSTUS  CAHOURS. 


[Continued from  page  176.] 

BINITHO-SALICYLIC  ACID. 

The  binitric  salicylate  of  methylene  dissolves 
in  dilute  solution  of  caustic  potass  ;  from  this 
solution  it  separates  again  intact,  upon  the  addi¬ 
tion  of  a  mineral  acid.  But  if  the  binitric 
salicylate  of  methylene  is  dissolved  in  a  concen¬ 
trated,  instead  of  in  a  dilute,  solution  of  caustic 
potass,  a  few  minutes’  ebullition  suffices  to  de¬ 
compose  the  binitric  salicylate  of  methylene, 
and,  as  the  product  of  this  reaction,  we  obtain  a 
salt  of  a  magnificent  red  colour,  crystallized  in 
fine  concentrically-grouped  needles,  and  present¬ 
ing  the  aspect  of  the  splendid  red  velvet  of 
Utrecht.  This  salt,  when  treated  with  boiling 
dilute  nitric  acid,  acquires  a  light  yellow  colour, 
and  dissolves  completely  in  the  menstruum 
if  a  sufficiently  diluted  acid  has  been  used. 
Upon  cooling  this  solution  deposits  a  crystalline 
powder  of  a  fine  yellow  colour,  resembling  in  its 
outward  appearance  chromate  of  lead.  This 
powder  I  regarded  for  a  long  time  as  the  acid  of 
the  red  potass  salt,  the  nitric  acid  having  been 
used  in  excess. 

The  yellow  powder  may  be  readily  purified  by 
washing  with  cold  water,  in  which  menstruum 
it  is  very  sparingly  soluble  only. 

I  produced  several  samples  of  this  product 
from  various  preparations.  I  found  that  these 
samples  presented  always  the  same  external  cha¬ 
racteristics,  manifested  always  the  same  proper¬ 
ties,  and  yielded,  upon  analysis,  perfectly  con¬ 
cordant  results,  w'hich  I  found  it  impossible  to 
connect  in  any  way  or  manner  with  the  binitric 
salicylate  of  methylene.  I  felt,  accordingly', 
constrained  to  defer  the  publication  of  those  re¬ 
searches  until  I  should  be  able  to  comprehend 
and  explain  the  anomalies  which  this  substance 
presented  to  me. 

Thus  I  found  that  the  properties  of  carbon  and 
hydrogen  agreed  perfectly  with  the  composition 
of  carbazotic  acid  ;  this  made  me  think  at  first 
that  I  had  before  me  an  isomeron  of  the  latter 
compound,  resulting  from  the  reciprocal  action 
of  the  potass  and  the  binitric  salicylate  of  methy¬ 
lene,  as  I  stated  in  a  note  which  I  presented  at 
the  time  to  the  Academy  of  Sciences.  I  was, 
how'ever,  speedily  convinced  that  this  supposi¬ 
tion  was  erroneous,  since  repeated  estimations 
of  the  Ditrogen  in  the  new  compound  showed 
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that  the  latter  contained  eight  per  cent,  less  of 
that  element  than  is  present  in  the  carbazotic 
acid.  Moreover,  it  seemed  rather  difficult  to  un¬ 
derstand  the  formation  of  an  isomeron  of  car¬ 
bazotic  acid  under  the  conditions  and  circum¬ 
stances  which  attend  the  formation  of  the  new 
product. 

As  the  formula  deduced  from  numerous 
analyses  of  the  new  substance  (yielding  all 
perfectly  concordant  results)  presented  no  af¬ 
finity  of  composition  with  the  binitric  salicylate 
of  methylene,  I  was  led  to  inquire  whether  the 
new  substance,  instead  of  being  a  free  acid,  as  I 
had  assumed  at  first,  from  the  fact  that  it  had 
been  obtained  by  treating  the  red  potass  salt 
with  boiling  dilute  nitric  acid  in  excess,  might 
not,  perhaps,  contain  some  alkali.  The  circum¬ 
stance  that  the  bichloric  and  bichromic  salicylic 
acids  form  with  potass  salts  of  sparing  solubility, 
and  which  yield  up  their  base  to  energetic  acids 
only,  seemed  to  speak  greatly  in  support  of  this 
new  supposition  of  mine.  The  results  of  repeated 
experiments  have  since  fully  established  the 
correctness  of  that  supposition :  the  yellow 
crystalline  powder  is,  in  fact,  simply  a  potass 
salt  which  differs  from  the  red  salt  in  this,  that 
it  contains  one  equivalent  of  potass  less  than  the 
latter. 

If,  instead  of  treating  the  red  salt  with  dilute 
nitric  acid,  we  subject  it  to  the  action  of  the 
most  highly  concentrated  sulphuric  acid,  taking 
care  to  restrict  the  elevation  of  the  temperature 
to  122®  Fahr.,  we  obtain  sulphate  of  potass  and 
a  substance  which  cold  water  separates  completely 
from  the  acid  liquor. 

The  yellow  salt  treated  in  the  same  way  yields 
the  same  result. 

The  new  product  is  very  sparingly  soluble  in 
cold  water,  but  dissolves  readily  in  boiling  water. 
From  this  solution  it  crystallizes  upon  cooling 
in  silky  needles ;  when  crystallizing  from  a-di- 
lute  solution,  by  spontaneous  evaporation,  the 
form  which  it  assumes  is  that  of  -small  hard 
prisms.  This  new  product  is  the  binitro-salicylic 
acid.  It  dissolves  readily  in  alcohol  and  in 
ether.  It  fuses  at  a  comparatively  low  tempera¬ 
ture,  and  sublimates  unaltered  when  heated  with 
precaution.  With  a  maximum  of  salts  of  iron 
it  produces  cherry-red  coloration,  analogous  to 
that  produced  by  indigotic  acid,  but  of  less  in¬ 
tensity.  Concentrated  nitric  acid  transforms  it 
promptly,  upon  ebullition,  into  carbazotic  acid. 
Concentrated  sulphuric  acid  dissolves  it  at  a  low 
temperature ;  water  separates  it  again  intact 
from  this  solution.  If  a  mixture  of  concentrated 
and  sulphuric  acid  and  binitro- salicylic  acid  is 
heated  to  212  Fahr.,  a  destructive  action  ensues, 
a  large  amouut  of  sulphurous  acid  is  disengaged, 
and  a  carbonaceous  matter  obtained. 

The  binitro-salicylic  acid  forms  with  potass, 
soda,  and  ammonia  crystallizable,  sparingly 
soluble,  beautifully  tinted  salts.  With  the 
oxides  of  lead  and  silver  it  forms  equally  salts  of 
very  sparing  solubility. 

The  analysis  of  this  acid  gave  the  following 
results : — 

I.  0.500  grm.  of  substance  yielded  0.083  of 
water  and  0.674  of  carbonic  acid. 

II.  0.462  grm.  of  the  same  sample  yielded 
0.076  of  water  and  0.623  of  carbonic  acid. 

III.  0.423  grm.  of  the  same  sample  yielded 
43  cubic  centimetres  of  nitrogen,  at  the  tempera¬ 
ture  of  51.8  Fahrenheit,  and  under  an  atmo¬ 
spheric  pressure  of  761  millimetres  (about  29.8), 
the  gas  being  saturated  with  moisture. 

IV.  0.495  grm.  of  another  sample  yielded 
0.084  of  water  and  0.670  of  carbonic  acid. 

Y.  0.465  grm.  of  the  same  sample  as  TV. 
yielded  49  cubic  centimetres  of  nitrogen,  at  the 
temperature  of  57.2  Fahrenheit,  and  under  an 
atmospheric  pressure  of  756  millimetres  (about 
29.6),  the  gas  being  saturated  with  moisture. 


These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers 


Carbon  .... 

I. 

36.78 

II. 

36.72 

III. 

IV. 

36.92 

V. 

Hydrogen... 

1.84 

1.81 

.  • 

1.89 

— 

Nitrogen .... 

•  •  • 

•  •  • 

12.15 

•  • 

12.35 

Oxygen,, .  . 

— 

— 

— 

— 

— 

and  agree  with  the  formula : — 
Theoretically  we  have  : — 


1050 

36.84 

50 

1.75 

350 

12.28 

1400 

49.13 

2850 

100.00 

This  product,  of  which  the  rational  formula 
may  be  written 

Cl,  H,  Os,  2(NO,), 
differs  from  salicylic  acid, 

Cl,  Hg  Og, 

simply  in  this,  that  2  equivalents  of  the  hydro¬ 
gen  of  the  latter  are  replaced  by  2  equivalents  of 
hyponitric  vapour. 

The  binitro-salicylic  acid  forms  with  potass 
two  salts,  w-hich  differ  greatly  in  their  external 
appearance  :  the  one  presents  itself  in  form  of 
concentrically-grouped  needles  of  a  beautifully 
red  colour  and  velvety  aspect ;  the  other  in  form 
of  a  yellow  crystalline  powder.  The  former  is  a 
bibasic,  the  latter  a  neutral,  salt. 

BINITRIC  SALICYLATE  OE  'POTASS. 

Red  Variety. 

Tills  salt  is  obtained,  as  we  have  seen,  by 
boiling  binitric  salicylate  of  methylene  in  a  con¬ 
centrated  solution  of  potass.  The  solution  ac¬ 
quires  a  very  intense  brown-red  tint,  and,  upon 
cooling,  deposits  beautiful  red  concentrically- 
grouped  needles. 

The  salt  is  purified  by  compression  between 
two  folds  of  blotting  paper,  and  one  or  two  re¬ 
crystallizations. 

When  projected  on  burning  charchoal,  or  on  a 
very  hot  plate,  it  detonates  strongly.  Long- 
continued  ebullition  in  concentrated  solution  of 
potass  would  seem  to  effect  the  complete  decom¬ 
position  of  this  salt. 

The  analysis  of  this  salt  gave  the  following 
results  : — 

I.  0.530  grm.  of  substance  yielded  0.052  of 
water  and  0.509  of  carbonic  acid. 

II.  0.488  grm.  of  the  same  sample  yielded 
0.045  of  water  and  0.466  of  carbonic  acid. 

III.  0.502  grm.  of  this  same  sample  yielded 
thirty-nine  cubic  centimetres  of  nitrogen,  at 
the  temperature  of  59°  Fahr.,  and  under  an 
atmospheric  pressure  of  755  millimetres  (about 
29.6),  the  gas  being  saturated  with  moisture. 

IV.  0.500  grm.  of  another  sample  yielded 
0,048  of  water  and  0.481  of  carbonic  acid. 

V.  0.487  grm.  of  the  same  sample  as  I,,  II., 
III.  yielded  0.269  of  neutral  sulphate  of  potass 
=  0.145  of  anhydrous  potass. 

VI.  0.500  grm.  of  the  same  sample  as  IV. 
yielded  0.279  of  neutral  sulphate  of  potass  = 
0.151  of  anhydrous  potass. 

These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers  : — ■ 

I.  ir.  HI.  IV.  V.  VI. 

Carbon  ....  26.19  26.05  .  .  26.22  —  — 

Hydrogen..  1.09  1.02  ..  1.07  —  — 

Nitrogen .  9.05  —  —  — 

Oxygen  . .  —  —  —  —  —  — 

Potass .  . .  . .  .  .  29.95  30.35 

Assuming  the  rational  formula  of  the  red 
potass  salt  to  be, 

C,,  H3  N3  0,3,  2KO, 
we  obtain  by  calculation  : — 

C.,  .  ....  1050.0  26.83 

H3  .  37.5  0.95 

Nj  .  350.0  8.95 

0,3  .  1300.0  33.22 

2KO .  1180.0  30.05 

3917.5  100.00 

Yellow  Variety. 

This  salt  is  produced  by  treating  the  red 
variety  with  boiling  dilute  nitric  acid  in  excess  : 
it  is  deposited,  upon  cooling,  in  the  form  of  a 
yellow  crystalline  powder.  It  is  very  sparingly 
soluble  in  cold  water,  and  altogether  insoluble 
in  alcohol  and  in  ether.  Projected  upon  burning 
charcoal  it  detonates  more  feebly  than  the  red 
variety.  If  it  is  treated  with  the  most  highly 
concentrated  sulphuric  acid,  at  a  temperature 


not  exceeding  from  104°  to  122°  Fahrenheit,  it 
dissolves  and  yields  up  the  whole  of  the  potass 
to  the  sulphuric  acid;  addition  of  water  to  the 
acid  liquid  effects  the  deposition  of  the  binitro- 
salicylic  acid,  in  form  of  thin  crystalline  plates. 

The  analysis  of  the  yellow  salt  gave  the  fol¬ 
lowing  results : — 

I.  0.453  grm.  of  substance  yielded  0.045  of 
water  and  0.520  of  carbonic  acid. 

II.  0.484  grm.  of  the  same  sample  yielded 
0.049  of  water  and  0.555  of  carbonic  acid. 

III.  0.445  grm.  of  the  same  sample  yielded  39 
cubic  centimetres  of  nitrogen,  at  the  temperature 
of  57.2  Fahrenheit,  and  at  an  atmospheric 
pressure  of  754  millimetres  (about  29.5),  the 
gas  being  saturated  with  moisture. 

IV.  0,504  grm.  of  another  sample  yielded 
0.058  of  water  and  0.578  of  carbonic  acid. 

V.  0.500  grm.  of  the  same  sample  as  IV. 
yielded  45  cubic  centimetres  of  nitrogen,  at  the 
temperature  of  64.4  Fahrenheit,  and  under  an 
atmospheric  pressure  of  761  millimetres  (about 
29.8),  the  gas  being  saturated  with  moisture. 

VI.  0.520  grm.  of  a  third  sample  yielded 
0.057  of  water  and  0.600  of  carbonic  acid. 

VII.  0.554  grm.  of  the  same  sample  as  VI. 
yielded  0.176  of  neutral  sulphate  of  potass  = 
0.095  of  anhydrous  potass. 

These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers  ; — 


I.  II.  III.  IV.  V.  VI.  VII. 

Carbon  31,30  31.26  ..  31,27  ..  31.46  — 

Hydro.  1.10  1.12  ..  1.27  ..  1.21  — 

Nitrog .  10.24  ..  10,42  —  — 

Potass .  . .  . .  . .  17.46 


Assuming  the  formula  of  the  yellow  variety 
to  be 

Cl,  H3  N3  Oi3,  KO, 
we  obtain  by  calculation  : — 


Cu . 

31.58 

H3  .... 

1.13 

N3  .... 

10.53 

Oj3  .  .  .  . 

.  1300.0 

39.10 

KO  . . . . 

17.66 

3327.5 

100.00 

BINITRIC 

SALICYLATE  OP 

AMMONIA. 

The  binitro-salicylic  acid  dissolves  readily  in 
liquid  ammonia,  Avith  Avhich  it  combines,  form¬ 
ing  the  binitric  salicylate  of  ammonia  ;  this  salt 
is  deposited,  upon  evaporation  of  the  solution,  in 
small  needles  of  a  beautiful  yellow  colour. 

The  analysis  of  the  binitric  salicylate  of  am¬ 
monia  gave  the  following  results  : — 

I.  0.500  grm.  of  substance  yielded  0.125  of 
water  and  0.632  of  carbonic  acid. 

II.  0.420  grm.  of  the  same  sample  yielded  63 
cubic  centimetres  of  nitrogen,  at  the  temperature 
of  60.8  F.,  and  under  an  atmospheric  pressure 
of  755  millimetres  (about  29.6),  the  gas  being 
saturated  with  moisture. 

These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers  : — 

I.  II. 

Carbon  ....  34.46  — 

Hydrogen  ..  2.78  — 

Nitrogen .  17.38 

Oxygen -  —  — 

Theoretically  we  have  ; — 

Cu .  1050  34.28 

H7 .  87.5  2.85 

N3  .  525.0  17.14 

Oj, .  1400.0  45.73 

3062.5  100.00 

BINITRIC  SALICYLATE  OP  BARYTA. 

The  binitro-salicylic  acid  produces^  in  water  of 
baryta  a  precipitate,  which  subsides  in  the  form 
of  an  orange-yellow  powder. 

BINITRIC  SALICYLATE  OP  SODA. 

This  salt  is  obtained  in  the  form  of  yellow 
needles  of  satin-like  aspect.  It  is  much  more 
soluble  than  the  corresponding  potass  salt. 

BINITRIC  SALICYLATE  OP  SILVER. 

Nitrate  of  silver  dissolves  in  a  dilute  and  hot 
solution  of  binitro-salicylic  acid  ;  upon  tlm  refri- 
gexatioQ  of  the  solution  the  neW'fornied,  binitric 
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salicylate  of  silver  is  deposited  in  the  form  of 
small  crystalline  grains. 

The  analysis  of  this  salt  gave  the  following 
results  : — 

I.  0.552  grm.  of  substance  yielded  0.057  of 
water  and  0.504  of  carbonic  acid. 

II.  0.500  grm.  of  the  same  sample  left  upon 
calcination  0.160  of  metallic  silver. 

These  results,  reduced  to  hundredths,  lead  to 


the  following  numbers 

:  — 

I. 

II. 

Carbon  . 

— 

Hydrogen  . 

.  1.14 

— 

Silver  . 

•  t  « 

32.0 

Nitrogen . 

— 

— 

Oxygen . 

— 

Theoreticallv  we  have  : — 

Ci4  . 

1050.0 

25.07 

H3 . 

37.5 

0.89 

Ag . 

1350.0 

32.24 

Nj . 

350.0 

8.36 

o« . 

1400,0 

33.44 

4187.5 

100.00 

[  To  be  continued.  ] 


THE  ESTIMATION  OF  PHOSPHORIC 
ACID  IN  ORGANIC  SUBSTANCES. 

By  Prof.  G.  J.  MULDER. 

The  difficulty  of  quantitatively  determining 
phosphorus  in  organic  compounds  arises  from 
two  causes,  — the  quantity  to  be  estimated  is  ex¬ 
cessively  small,  and  the  substance  often  exists 
under  a  twofold  form.  When  fibrine  is  dissolved 
in  muriatic  acid,  and  a  solution  of  a  known 
weight  of  iron  and  ammonia  is  added,  perphos- 
phate  of  iron  and  peroxide  of  iron  are  obtained. 
Let  another  quantity  of  fibrine  be  dissolved  in 
nitric  acid,  and  treated  in  the  same  manner  as 
the  first  solution,  and  the  amount  of  phosphoric 
acid  obtained  will  be  far  greater. 

This  discrepancy  arises  out  of  the  difference 
between  the  states  in  which  phosphorus  exists 
in  organic  bodies. 

I  have  hitherto  uniformly  pursued  Berthier’s 
method  for  estimating  phosphorus  in  all  my  re¬ 
searches  on  the  compounds  of  animal  proteine. 
When  phosphoric  acid  is  contained  in  a  com¬ 
pound  combined  with  lime  this  method  is  not 
the  most  precise. 

If  a  weighed  piece  of  iron  be  dissolved  in 
nitric  acid,  and  a  muriatic  solution  of  fibrine,  we 
will  suppose,  be  added,  all  that  is  insoluble  in 
this  mixture  will  be  precipitated  by  ammonia 
and  also  sulphate  of  lime,  if  that  salt  exist  in  the 
mixture.  But,  whilst  the  increase  in  the  weight 
of  the  iron  employed,  calculated  as  peroxide, 
may  exceed  the  amount  which  can  be  ascribed 
exclusively  to  phosphoric  acid,  the  increase  in 
the  second  experiment,  in  which  a  nitric  solution 
of  the  organic  substance  is  mixed  with  the 
solution  of  iron,  and  precipitated  with  am¬ 
monia,  is  too  small  to  indicate  the  phosphoric 
acid  by  Avhich  the  nitric  solution  has  been  aug¬ 
mented.  For  instance,  where  a  certain  amount 
of  phosphoric  acid  is  discharged  from  muriatic 
acid  by  peroxide  of  iron,  the  same  amount  of 
phosphoric  acid  +  the  phosphoric  acid  obtained 
by  oxidation  is  produced  from  nitric  acid.  Two 
experiments  are  thus  rendered  inevitable,  one 
with  muriatic,  the  other  with  nitric,  acid. 
That  which  the  first  experiment  gives  must  be 
reckoned  off  the  result  of  the  second  ;  the  re¬ 
mainder  will  be  the  phosphoric  acid  formed  by 
oxidation  by  the  nitric  acid.  Where  no  other 
compound  of  phosphorus  than  phosphoric  acid 
is  present  in  the  compound,  the  result  in  both 
experiments  will  be  the  same.  But  it  is  not 
every  kind  of  iron  that  yields  the  same  amount 
of  peroxide,  and  this  is  a  great  inconvenience  in 
following  Berthier’s  process;  it  is  always  ne¬ 
cessary  to  ascertain  what  quantity  of  oxide  the 
iron  to  be  employed  w'ill  yield. 

The  iron  I  have  lately  used  furnished  142,3 
Fco  O3. 

Where  neither  phosphorus  nor  phosphoric 
acid  is  present  in  an  organic  body,  as,  for  in¬ 


stance,  in  vegetable  gelatine  or  horn,  the  nitric 
and  muriatic  solutions  are  not  found  to  vary  in 
their  results. 

Caseine  always  furnishes  the  same  increase  of 
the  iron  in  weight,  calculated  as  oxide,  from  a 
muriatic  as  from  a  nitric  solution,  which  is  a 
testimony  in  favour  of  the  method  of  Berthier. 
The  proportion  of  phosphoric  acid,  calculated 
from  both  precipitates,  is  in  each  case  3.5  per 
cent.  But  now  with  albumen  the  result  fur¬ 
nished  by  the  muriatic  solution  differed  from 
that  of  the  nitrate.  In  this  case  the  muriatic 
solution  gave  0.35  per  cent.,  the  nitric  solu¬ 
tion  gave  0.78  per  cent.,  of  phosphorus  as  phos¬ 
phoric  acid,  whilst  0,43  per  cent,  must  have 
been  oxidized  by  the  nitric  acid.  So,  also, 
albumen  obtained  from  blood  gave  0.37  from  the 
muriatic  solution,  and  0.70  phosphorus  from  the 
nitric  solution.  Muriatic  solution  of  fibrine 
again  gave  0.33  and  the  nitrate  solution  0.66  per 
cent.  pho.sphorus.  This  is  a  very  striking  dif¬ 
ference,  for  which  I  can  only  account  by  the  fact 
that  the  phosphorus  is  contained  in  organic 
compounds  in  different  states. 

Should  it  be  alleged  that  muriatic  acid  is 
unable  to  dissolve  all  the  phosphate  of  lime,  or 
entirely  to  disorganize  a  compound  of  phosjahoric 
acid  with  organic  substances,  I  point  to  caseine 
as  an  instance  of  the  contrary  fact ;  in  this  case 
muriatic  and  nitric  acids  give  the  same  results. 
It  is,  therefore,  necessary  to  make  a  distinction 
between  the  phosphoric  acid  which  exists  as  such 
in  organic  compounds  and  that  which  results 
from  the  action  of  nitric  acid.  Phosphoric  acid, 
existing  as  such,  cannot  be  determined  by  burn¬ 
ing  ;  this  was  long  ago  proved  by  Baumhauer, 
for  in  the  combustion  of  vitelline  3  per  cent,  of 
phosphoric  acid  was  volatilized.  Vitelline 
yielded,  on  treatment  with  nitric  acid,  3  per  cent, 
of  phosphorus,  but  left  on  burning  only  0.3  of  ash. 
0.166  gramme  of  calcined  phosphoric  acid,  mixed 
in  a  porcelain  crucible  with  0.895  gramme  of 
lampblack,  and  heated  to  redness,  only  left  0.109 
residue.  The  quantity  of  phosphoric  acid  can 
never  be  ascertained  from  the  amount  of  ash 
utiless  there  is  sufficient  base  present  to  combine 
with  it. 

Baumhauer  proposed  and  employed  a  method 
of  estimating  the  phosphoric  acid  by  precipita¬ 
tion  with  peroxide  of  iron  and  ammonia,  after¬ 
wards  dissolving  the  peroxide  of  iron  in  acetic 
acid,  and  weighing  only  the  perphosphate  of 
iron.  AVere  not  perphosphate  of  iron  soluble  in 
acetic  acid  this  would  be  a  very  good  method. 
That  it  is  soluble  any  one  may  convince  himself 
by  adding  ammonia  to  the  persulphate,  the  per- 
nitrate,  or,  better,  the  perchloride  of  iron,  and 
then  adding  acetic  acid  to  dissolve  the  precipi¬ 
tate.  When  phosphoric  acid  is  gently  dropped 
into  the  solution  the  precipitate  falls  down  in 
great  abundance  ;  after  some  time  it  disappears, 
and  cannot  be  detected  on  a  filter,  AVhen,  also, 
we  add  ammonia  to  a  mixture  of  nitrate  of  iron 
and  phosphoric  acid,  and  then  add  acetic  acid, 
we  shall  have  a  considerable  loss  ;  and  when 
a  little  iron  is  employed  we  shall  have  nothing 
on  the  filter.  This  method  of  Baumhauer  is 
utterly  unavailable.  Fresenius  directs  to  deter¬ 
mine  the  amount  of  phosphoric  acid  by  precipi¬ 
tating  it  as  ammonio-phosphate  of  magnesia,  and 
calculating  its  amount  from  the  pyrophosphate 
of  magnesia  ;  this  is  a  very  excellent  means  of 
estimating  this  acid,  but  it  is  still  uncertain 
whether  this  process  can  be  applied  to  the  in¬ 
vestigation  of  organic  substances  in  which  phos¬ 
phorus  may  be  present.  Norton  estimated  the 
phosphoric  acid  as  phosphate  of  baryta,  and  thus 
obtained  some  very  good  results;  but  in  this 
process  some  of  the  carbonate  of  baryta  is  simul¬ 
taneously  precipitated  by  the  ammonia,  which 
may,  in  organic  analyses,  give  rise  to  serious 
errors. 

AVhen  to  a  solution  of  albuminous  substances 
in  muriatic  or  nitric  acid,  chloride  of  barium  is 
added,  and  the  mixture  filtered,  and  ammonia 
added  by  degrees  to  the  filtrate,  phosphate  of 
baryta  is  precipitated.  After  ignition  this  salt 
is  2BaO,  PO5.  This  method,  followed  with  due 
care,  is  as  good  as  Berthier’s  ;  but  I  recommend 


the  adoption  of  the  latter  when  phosphoric  acid 
occurs  only  in  small  quantities. — Jour.Jiir  Prakt. 
Chem,,  xlv.,  p.  282, 


ON  THE  PREPARATION  OF  VITRIABLE 
PIGMENTS. 

By  Dr.  A.  AVACHTER. 

It  cannot  be  said  that  the  art  of  painting  with 
vitriable  pigments  has  at  all  kept  pace  with  the 
progress  of  science,  nor  that  it  has  attained  that 
degree  of  excellence  of  which  it  is  susceptible. 
Too  many  difficulties  yet  remain  to  allure  the 
artist  into  this  field,  and  thus  its  products  have 
never  risen  to  that  estimation  in  art  which  the 
beauty  and  indestructibility  of  the  colours  de¬ 
serve.  This  fact  must  be  accounted  for  by  the 
circumstance  that  the  preparation  of  good  pig¬ 
ments  is  a  mere  work  of  chance  ;  and,  although 
many  papers  of  mure  or  less  pretensions  have 
been  published  on  the  subject,  the  key  of  the 
art  is  still  in  the  hands  of  a  very  few  indi¬ 
viduals.  Even  in  the  generally  valuable  treatise 
of  Brogniart  on  the  “  Art  Ceraunique”  the 
chapter  on  the  preparation  of  colours  is  written 
with  so  much  reserve  as  to  be  very  unsatisfac¬ 
tory,  and  can  hardly  be  said  to  be  a  frank  reve¬ 
lation  of  the  knowledge  he  must  have  required 
at  Sevres,  Nevertheless,  it  is  important  alike  to 
science  and  art  that  the  greatest  possible  num¬ 
ber  of  persons  should  concur  to  promote  the 
perfection  of  this  beautiful  art ;  but  so  long  as 
every  person  about  to  engage  in  the  subject  finds 
himself  driven,  as  I  was  in  the  commencement 
of  my  investigations,  to  procure  the  knowledge 
acquired  by  others,  not  merely  at  the  fair  price 
of  close  study,  but  by  the  exercise  of  all  kinds  of 
ingenuity,  to  arrive  at  the  elements  of  this  edu¬ 
cation,  in  consequence  of  the  exclusiveness  of 
those  actually  engaged  in  the  pursuit,  few,  I 
apprehend,  will  be  at  the  trouble  to  overcome  all 
these  obstacles,  while  the  scientific  chemist  is 
almost  inevitably  shut  out  from  the  investiga¬ 
tion  of  the  subject.  The  department  of  vitria¬ 
ble  painting  at  the  present  day  most  fully  de¬ 
veloped  is  the  art  of  painting  on  porcelain. 
The  glaze  of  hard  felspar  porcelain,  in  con¬ 
sequence  of  its  difficulty  of  fusion,  permits 
less  alteration  in  the  tone  of  a  colour  of 
the  easily-fused  pigments  than  takes  place  in 
painting  on  glass,  enamel,  fayence,  &c.  All 
the  colours  for  painting  on  porcelain  are,  after 
the  firing,  coloured  lead  glasses  throughout,  but 
before  this  operation  most  them  are  mere  mix¬ 
tures  of  a  colourless  lead  glass,  the  flux,  and  the 
pigment.  In  the  gold  colours,  purple,  violet, 
and  pink,  the  pigments  are  prepared  from  gold, 
and  these  preparations  have  always  been  re¬ 
garded  as  extremely  precarious  and  troublesome. 
The  following  are  my  processes  : — For  a 

LIGHT  PURTLE. 

I  dissolve  5  grammes  of  tin  turnings  in  boiling 
nitro-muriatic  acid,  and  concentrate  the  solution 
in  the  water-bath  until  it  consolidates  on  cooling. 
The  perchloride  of  tin  thus  obtained,  which  still 
contains  a  slight  excess  of  muriatic  acid,  is  then 
dissolved  in  a  little  distilled  water,  and  mixed 
with  2  grammes  of  a  solution  of  protochloride  of 
tin  of  1.700  sp.  gr.,  obtained  by  boiling  tin 
turnings  in  excess  with  muriatic  acid,  until  it 
has  attained  the  requisite  concentration.  The 
mixed  solution  of  tin  I  pour  into  a  glass  vessel, 
and  gradually  mix  with  10  litres  of  distilled 
water.  It  must  still  contain  just  so  much  acid  as 
will  prevent  all  turbidness  arising  from  the  re¬ 
moval  of  oxide  of  tin,  which  is  to  be  ascertained  by 
taking  a  drop  of  the  concentrated  solution  upon 
a  glass  rod,  and  mixing  it  with  distilled  water 
in  a  watch-glass.  A  limpid  solution  of  0.5  grm. 
of  gold  in  nitro-muriatic  acid,  which  ought  to  be 
as  neutral  as  possible,  is  poured  into  the  tin 
solution,  which,  according  to  previous  instruction, 
has  been  diluted  with  10  litres  of  water,  and 
constantly  shaken  the  Avhole  time.  The  gold 
solution  should  now  be  in  readines^^,  having  been 
previously  evaporated  almost  to  dryness  in  the 
water-bath,  diluted  with  water,  and  filtered  in 
the  dark.  AVhen  the  gold  solution  is  added  the 


THE  CHEMICAL  TIMES 


191 


entire  liquid  assumes  a  deep  red  colour ;  no 
precipitate,  however,  is  formed  ;  this  falls  down 
immediately  upon  the  addition  of  50  grammes  of 
solution  of  ammonia.  Occasionally  no  precipitate 
•will  fall ;  as  when,  by  accident,  the  amount  of 
ammonia  was  too  excessive  for  the  quantity  of 
acid  contained  in  the  liquid,  in  which  case  the 
liquid  forms  a  deep  red  solution,  the  preci¬ 
pitate  is  readily  brought  away  by  the  addition 
of  a  few  drops  of  strong  sulphuric  acid,  and 
quickly  subsides.  No  time  should  now  be  lost 
in  pouring  off  the  supernatant  liquid,  which 
should  be  replaced,  five  or  six  times,  by  an  equal 
quantity  of  fresh  spring  water.  The  precipitate 
having  been  thus  washed  is  collected  on  a  filter, 
and,  as  soon  as  the  water  has  completely  sepa¬ 
rated  by  draining  off,  removed,  while  yet  moist, 
with  a  silver  spatula,  and  well  worked  up,  by 
means  of  a  spatula  and  grinder,  upon  a  plate  of 
ground-glass,  with  20  grammes  of  lead-glass, 
previously  ground  very  fine  upon  the  same  plate 
with  water.  The  lead-glass  is  obtained  by  fusing 
together  2  parts  of  minium  with  1  part  of  quartz 
sand  and  1  part  of  calcined  borax.  The  intimate 
mixture  of  gold,  purple,  and  lead-glass  is  slowly 
dried  upon  the  same  glass  plate  upon  which  it 
had  been  mixed  in  a  moderately  warm  room, 
carefully  protected  from  dust,  and,  when  dry, 
rubbed  to  a  fine  powder,  and  mixed  with  3 
grammes  of  carbonate  of  silver.  We  thus  obtain 
about  33  grammes  of  light  purple  pigment  from 
0.5  gramme  of  gold.  The  same  proportion  of 
lead-glass  and  carbonate  of  silver  to  the  gold 
precipitate  is  carried  out  only  through  a  certain 
range  of  temperature  within  which  the  colour 
must  be  burnt  in  upon  the  porcelain  about  the 
fusing  point  of  silver.  To  obtain  the  colour  with 
a  less  degree  of  heat  the  amount  of  lead- glass 
added  to  the  gold  must  be  augmented,  but  that 
of  the  carbonate  of  silver  diminished  ;  and  the 
same  principle  must  be  borne  in  mind  in  the 
preparation  of  pigments  for  glass-painting.  The 
best  purple  is  sometimes  spoiled  in  the  baking  in 
the  muffle.  Let  this  take  place  at  too  low  a 
temperature  and  the  colour  will  remain  brown 
and  dull ;  let  the  temperature  be  too  high  and 
it  will  appear  pale  and  bluish.  Acid  vapours, 
and  the  vapours  of  oxide  of  bismuth,  have  a 
hurtful  influence  upon  it. 

DEEP  PURPLE. 

The  former  clear,  neutral,  solution  of  0.5 
gramme  of  gold  in  nitro-muriatic  acid  is  diluted  in 
a  glass  vessel  with  10  litres  of  distilled  water, 
and  mixed  under  constant  agitation  with  7.5 
grammes  of  the  solution  of  protochloride  of  tin 
of  1.700  sp.  gr.,  prepared  as  before  directed. 
The  colour  of  the  liquid  is  a  deep  brownish  red  ; 
the  precipitate  is  deposited  only  on  the  ad¬ 
dition  of  a  few  drops  of  strong  sulphuric  acid. 
The  supernatant  liquid  should  be  poured  off  and 
replaced  several  times  with  the  same  amount  of 
fresh  spring  water.  The  precipitate  that  is 
washed  is  placed  on  a  filter,  and  when  the 
water  is  drained  off  it  is  removed  while  yet 
moist,  and  mixed,  just  as  has  been  described  for 
the  light  purple,  on  a  glass  plate  with  10 
grammes  of  the  above  lead-glass,  dried,  then 
reduced  to  a  fine  powder,  and  mixed  with  0.5 
gramme  of  carbonate  of  silver.  The  quantity  of 
dark  purple  pigment  thus  furnished  is  about  13 
grammes.  For  the  same  temperature  of  firing 
as  was  assumed  in  the  preceding  paragraph,  the 
relative  proportions  of  lead- glass  and  carbonate 
of  silver  are  as  stated  ;  for  lower  temperatures 
and  for  glass-painting  the  quantity  of  lead-glass 
must  be  increased  and  that  of  the  salt  reduced. 

[Tb  he  continued. '\ 


ON  AN  ORGANIC  COMPOUND 
CONTAINING  ARSENIC  PRODUCED 
IN  THE  DISTILLATION  OF  BUTYRATE 
OF  POrASH  AND  ARSENIOUS  ACID. 
By  Prof.  WOHLER. 


In  distilling  a  dry  mixture  consisting  of  equal 
parts  by  weight  of  butyrate  of  potash  and  arse- 
nious  acid  the  author  obtained  a  product  consist¬ 
ing  of  two  liquids,  the  upper  one  almost  colour¬ 


less,  and  having  an  acid  reaction;  the  subjacent 
one  coloured  nearly  black  by  metallic  arsenic, 
and  emitting  an  odour  reminding  one  of  oxide  of 
cacodyle.  A  large  amount  of  mephitic  gas  was 
at  the  same  time  disengaged,  and  a  considerable 
quantity  of  arsenic  was  reduced.  The  product 
was  well  shaken  with  magnesia  and  water,  and 
again  subjected  to  distillation ;  a  heavy,  oily, 
colourless  substance  then  passed  over  with  the 
water,  which  became  at  first  orange-coloured 
and  subsequently  dark  brown  on  exposure  to  the 
atmosphere.  This  substance,  which  had  a  most 
filthy  cacodylelite  odour,  burnt  with  a  white 
light,  and  gave  off  fumes  of  arsenic,  but  it  neither 
underwent  spontaneous  ignition,  nor  fumed  in 
the  air.  A  small  quantity  was  digested  with 
strong  hydrochloric  acid,  when  the  odour  became 
exceedingly  irritating  to  the  eyes  andlungs.  From 
the  aqueous  fluid  which  passed  over  with  it,  and 
which  seemed  to  contain  a  considerable  quantity 
of  the  oil  in  solution,  an  abundant  light,  nearly 
white,  precipitate  was  deposited.  On  adding  a 
solution  of  perchloride  of  mercury  the  cacodylic 
odour  was  gone,  and  was  replaced  by  an  aromatic 
perfume  like  the  odour  of  butyrone.  Heat  dis¬ 
solved  the  white  substance,  and  the  mass  on 
cooling  separated  in  minute  crystals.  AVhen 
the  crystallized  precipitate  and  the  liquid  were 
mixed  with  hydrochloric  acid  and  zinc  shavings 
the  abominable  odour  of  cacodyle  was  again 
perceptible. 

The  hydrogen  also,  now  disengaged,  filled  the 
atmosphere  with  dense  white  vapours,  and  de¬ 
posited  an  orange-coloured  substance  on  a  cold 
surface  being  placed  in  its  current.  When  the 
mixture  was  distilled,  a  colourless,  oleaginous 
substance,  with  a  filthy  odour,  passed  over,  and 
fumed  in  the  air  :  it  did  not  ignite  spontaneously. 
The  butyrate  of  potash  employed  in  these  ex¬ 
periments  was  prepared  by  decomposing  butyric 
ether  with  an  alcoholic  solution  of  potash,  the 
ether  having  been  previously  heated  nearly  to 
boiling  for  several  hours,  to  remove  all  traces  of 
acetic  ether. 

The  above  experiment  satisfies  Professor 
Wohler  that  in  the  distillation  of  butyrate  of 
potash  with  arsenious  acid  a  compound  ana¬ 
logous  either  to  cacodyle  or  its  oxide  is  formed, 
or  that  these,  or  one  of  them,  are  generated, 
being  modified  in  their  products  by  the  presence 
of  other  bodies. 

The  author  does  not  propose  to  pursue  the 
inquiry  any  further.  —  Liebig's  Annalen,  Oc¬ 
tober,  1848. 


ON  THE  PRODUCTS  OF  THE  SODA 
MANUFACTURE. 

By  JOHN  BROWN,  Esq. 

[^Continued  from  page  177.] 

III.  This  brings  us  to  the  consideration  of  the 
third  division  of  the  soda  process,  viz.,  the 
manufacture  of  soda-ash  from  ball  soda. 

The  first  point  is  to  extract  all  the  soluble 
matter  from  the  balls.  This  is  done  by  digestion 
in  warm  water.  The  vessels  used  for  this  pur¬ 
pose  are  large  square  iron  pans,  five  or  six  of 
which  are  usually  worked  together.  They  are  so 
contrived  that  the  water  -which  runs  into  the  first 
pan  passes  through  the  whole  six  in  succession. 
In  this  way  a  very  saturated  solutionis  obtained. 
From  the  last  digester  the  liquor  is  run  into  a 
large  iron  vessel,  where  it  is  allowed  to  settle. 
The  insoluble  matter  -which  remains  in  the  pans 
is  of  no  use,  and  is  therefore  thrown  away.  It 
is  a  source  of  great  annoyance  to  the  manufac¬ 
turer,  as  also  to  the  whole  neighbourhood  of  the 
place  where  it  is  deposited,  large  quantities  of 
sulphuretted  hydrogen  being  evolved  from  it. 
Numerous  attempts  have  been  made  to  recover 
the  sulphur  from  it,  but  without  success. 

ANALYSIS  OF  SODA  WASTE. 

The  following  analysis  of  fresh  soda  waste  was 
made  in  the  same  way  as  that  of  the  ball  soda : — 

1.  Sulphuric  Acid. — The  waste  was  digested  in 
pure  muriatic  acid,  and,  after  separating  the 
insoluble  matter  by  filtration,  the  sulphuric  acid 
was  precipitated  by  chloride  of  barium. 


Waste.  BaO,  SO^.  BaO,  SO^  p.  c.  CaO,  SO^  p.  c. 


28.00  2.10  7.500  4.396 

30.95  2.20  7.108  4.166 

Average . 4.281 


2.  Sulphur. — The  sulphur  was  oxidized  by 
chlorate  of  potash  and  muriatic  acid,  and  the 
sulphuric  acid  thus  formed  precipitated  by 

chloride  of  barium. 

Sulphur 

W  aste.  BaO,  SO.  BaO,  SO  p.  c.  p.  c. 

27.75  gave  27.56  99.31.5—7.304  =92.0^11  12  689 

30.90  “  32.40  104.854-7.304  =  97.5.50  13  455 

26.95  "  27.80  103.154—7.304  =  95.850  13  2-20 


13.182 

3.  Silica  and  Sand. — By  dissolving  the  waste 
in  strong  muriatic  acid,  evaporating  to  dryness, 
and  dissolving  the  residue,  the  silica,  sand,  and 
carbon  remained  as  insoluble  matter,  the  last  of 
which  was  destroyed  by  ignition.  The  silica  and 
sand  were  then  separated  by  caustic  potash. 

Sand 

Waste.  SiO  and  Sand.  SiO.  Sand.  SiOp.c.  p.  c. 
.50.00  gave  5.513  containing  2.640  and  2.873  5.280  5.746 

4.  Peroxide  of  Iron,  —  After  separating  the 
silica  and  sand,  the  iron  was  precipitated  by 
caustic  ammonia.  It  contained  a  very  small 
quantity  of  alumina. 


Waste. 

CD 

:0 

o 

°3  P- 

20.00 

gave 

1.10 

5.500 

50.00 

i  ( 

2.46 

4.920 

21.40 

ii 

1.44 

6.729 

Average  . . . 

..  .  5.716 

5.  Lime. — After  the  iron  had  been  precipitated 
by  ammonia,  the  lime  was  thrown  down  by 


oxalic  acid. 

Waste.  CaO,  CO,.  CaO.  CaO  p.  c. 

21.40  gave  17.10''  9.576  44.747 

48.90  “  39.10  21.896  44.777 


Average .  44.762 

6.  Magnesia, — After  separating  the  lime  the 
magnesia  was  precipitated  by  phosphate  of  soda 
and  ammonia. 

Waste.  2MgO,  P2  0g.  MgO.  MgO. 

48.90  gave  0.970  0.346  0.707 

7.  Carbonic  Acid. — A  quantity  of  the  waste 


was  put  into  a  flask  and  dilute  acid  slowly 
added  to  it.  The  carbonic  acid  thus  disengaged 
was  passed  through  a  solution  of  caustic  barytes, 
and  from  the  quantity  of  carbonate  of  barytes 
thus  precipitated  the  amount  of  carbonic  acid 


was  calculated. 

Waste.  BaO,  CO^.  CO^.  CO^  per  cent. 
30.80  gave  15.65  3.513  11.406 

27.27  “  13.30  2.985  10.974 


Average .  11.190 


8.  Soluble  and  Insoluble  Salts. — The  whole  of 
the  soluble  matter  was  extracted  by  water,  and 
the  residue  dried  at  212°  and  weighed. 

Soluble 

Waste.  Insol.  Matter.  Insol.  Matter  p.  c.  Matter  p.c. 

71.2  gave  .  52.50  73.736  26.264 

9.  Carbon, — The  amount  of  carbon  was  deter¬ 
mined  in  the  same  way  as  in  the  ball  soda. 

SiO  Sand  Carbon 

Waste,  and  Carbon.  Carbon.  p.  c. 

50  gave  11.552,  lost  on  ignition  6.039  12.078 

Insoluble  salts  per  cent.  61.658 

10.  Carbonic  Acid  in  Insoluble  Salts. 

Waste.  BaO,  CO,.  CO^.  CO,  in  Insol.  Salts. 

20.30  gave  15.70"  3.525  "  10.657 

11.  Lime  in  Insoluble  Salts. 

Waste.  CaO,  CO^.  CaO.  CaO  in  Insol.  Salts. 
23.80  gave  20.90  11.704  30.448 

12.  Bisulphuret  of  Calcium, — A  quantity  of  the 
waste  was  digested  with  muriatic  acid  and  a  lagre 
quantity  of  water,  and  heated  till  the  tvhole  of 
the  sulphuretted  hydrogen  was  dissipated.  The 
sulphur  which  remained  was  then  oxidized  by 
chlorate  of  potash  and  muriatic  acid,  and  the 
sulphuric  acid  thus  formed  precipitated  by 
chloride  of  barium.  But,  as  this  method  does 
not  yield  very  accurate  results,  the  amount  of 
bisulphm'et  of  calcium  given  below  can  only  be 
considered  as  an  approximation. 
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Waste.  BaO.SOg,  Sulphur.  Sulphur  per  CaSj 

cent,  per  cent. 

35.8  gave  11.45  1.579  2.205  3.583 

13.  Hyposulphite  of  Lime. — About  100  grains 
of  the  waste  were  digested  for  twenty -four  hours 
with  a  solution  of  oxalate  of  potash ;  a  salt  of 
the  oxide  of  copper  was  then  added,  by  which 
all  the  sulphur  was  thrown  down.  The  preci¬ 
pitated  sulphuret  of  copper  was  then  separated 
by  filtration,  and  to  the  filtered  solution  sulphuric 
acid  was  added.  At  first  no  precipitation  took 
place  ;  but  after  standing  for  one  or  two  hours 
the  solution  became  slightly  turbid.  The  quan¬ 


tity  of  sulphur  was,  however,  too  small  for 
estimation. 

14.  Water. 

Waste.  Water  per  cent. 

100  grains  lost  by  drying  at  212°  2.10 

Soluble  salts .  26.264 

Insoluble  salts .  73.736 


100.000 

Sulphate  of  lime .  4.281 

Sulphur  .  13.182 

Silica  .  5.280 

Sand . .  5.746 

Peroxide  of  iron .  5.716 

Lime .  44.762 

Magnesia .  0.707 

Carbonic  acid .  11.190 

Carbon......... .  12.078 

Carbonic  acid  in  insoluble  salts  10.657 

Lime  in  insoluble  salts .  30.448 

Bisulphuret  of  calcium  ........  3.583 

Hyposulphite  of  lime  .  trace 

Water  .  2.10 


Lime. 

Sul¬ 

phur. 

Car¬ 

bonic 

Acid. 

Carbonate  of 

lime . 

24.220 

13.563 

,  , 

10.657 

3CaS  CaO  ... 

20.363 

16.769 

7.187 

M 

Carbon . 

12.709 

3  < 

Silicate  of 

magnesia  . . 

5.987 

CO 

C 

Sand . 

5.746 

Peroxide  of 

\  iron . 

5.716 

Sulphate  of 

lime . 

4.281 

1.645 

Hyposulphite 

of  lime .... 

trace 

CO 

Bisulphuret  of 

'rt 

calcium  . . 

3.583 

1.929 

2.205 

A 

Sulphuret  of 

pfi  ' 

calcium  . . 

8.527 

6.631 

3.790 

'o 

Hydrate  of 

lime . 

5.583 

4.225 

Carbonate  of 

soda . 

1.309 

0.533 

W'’ater  (hy- 

\  groscopic) 

2.100 

100.124 

44.762 

13.182 

11.190 

As  might  be  expected,  the  quantities  of  lime 
sulphur,  and  carbonic  acid,  are  subject  to  grea 
variations,  every  sample  varying  to  a  considerable 
extent. 

Upon  examining  a  sample  of  waste  three  or 
four  weeks  old,  I  found  the  quantity  of  hypo¬ 
sulphite  of  lime  to  be  much  greater  than  in 
perfectly  fresh  waste.  Another  specimen,  which 
had  been  partially  exposed  to  the  action  of  the 
atmospherd  for  three  years,  was  entirely  con¬ 
verted  into  sulphate  of  lime,  sulphite  of  lime, 
and  carbonate  of  lime,  andhyposulphate  of  lime. 
Some  specimens  were  obtained  which  consisted 
entirely  of  sulphate  of  lime,  carbonate  of  lime, 
and  caustic  lime.  These  experiments  are  very 
interesting  from  their  showing  the  gradual  oxi¬ 
dation  of  the  sulphur  which  the  waste  contains. 

The  waste  in  the  soda  ball  consists  entirely  of 
oxysulphuret  of  lime  (3CaS,  CaO)  and  caustic 
lime.  The  3CaS,  CaO  soon,  however,  de¬ 
composes,  giving  rise  to  sulphuret  and  bi¬ 
sulphuret  of  calcium  and  caustic  lime.  The  bi¬ 
sulphuret  of  calcium,  being  very  efflorescent, 


forms  on  the  waste  heap  a  yellow  coating  of 
small  prismatic  crystals.  The  sulphur  is  then 
further  oxidized,  the  first  products  being  hypo¬ 
sulphite  and  sulphite  of  lime :  the  process  still 
continuing,  hyposulphate  and  sulphate  of  lime 
are  formed ;  and  this  oxidation  goes  on  till  sul¬ 
phate  of  lime  remains.  The  caustic  lime  is  also 
for  the  most  part  converted  into  carbonate. 

It  would  be  very  interesting  to  ascertain  the 
exact  amount  of  each  of  these  substances  present 
in  waste  in  different  stages  of  decomposition ;  but 
there  are  as  yet  no  methods  known  by  which 
sulphurous,  hyposulphurous,  and  hyposulphuric 
acid  can  be  accurately  determined,  especially 
when  existing  along  with  sulphuric  acid  and 
sulphurets,  as  in  soda  waste,  tinder  these  cir¬ 
cumstances,  it  would  be  impossible  to  make  a 
series  of  analyses  of  the  waste  in  its  different 
stages  of  decomposition  upon  which  perfect  de¬ 
pendence  could  be  placed  ;  but  it  is  to  be  hoped 
that  as  the  science  advances  these  at  present 
insuperable  obstacles  may  be  entirely  removed. 

The  following  is  an  analysis  by  Unger  of  a 
sample  of  waste  from  Cassel : — 


Carbonate  of  lime .  19.56 

3CaS-}-CaO  .  32.80 

Carbon .  2.60 

Silicate  of  magnesia .  6.91 

Sand .  3.09 

Iron  peroxide  .  3.70 

Sulphate  of  lime .  3.69 

Hyposulphite  of  lime .  4.12 

Hydrate  of  lime . .  .  11.79 

Bisulphuret  of  calcium .  4.67 

Sulphuret  of  calcium .  3.25 

Sulphuret  of  sodium .  1.78 

Water .  3.45 


100.31 

The  soda  waste  thus  affords  ample  room  for 
further  researches,  which,  if  carefully  prosecuted, 
might  yield  very  interesting  results.  But,  with¬ 
out  dwelling  any  longer  on  this  subject,  I  pass 
on  to  the  consideration  of  the  remaining  part  of 
this  division  of  the  process,  viz.,  the  manufac¬ 
ture  of  soda-ash  from  the  liquor  containing 
the  soluble  matter  extracted  from  the  ball 
soda. 

This  liquor  contains  carbonate  of  soda,  caustic 
soda,  sulphuret  of  sodium,  sulphate  of  soda, 
and  chloride  of  sodium,  with  a  little  aluminate  of 
soda,  the  greater  part  of  which  is,  however,  soon 
decomposed  by  the  action  of  the  carbonic  acid  of 
the  atmosphere,  carbonate  of  soda  being  formed 
whilst  the  alumina  precipitates.  This  solution 
is  boiled  down  in  an  iron  pan  until  it  is  nearly 
dry. 

ANALYSIS  or  SODA-ASH. 

The  analysis  of  this  and  the  remaining  salts 
was  made  in  the  following  way  : — 

1.  Carbonate  of  Soda. — The  amount  of  car¬ 
bonate  of  soda  was  determined  by  ascertaining 
the  weight  of  the  carbonic  acid  which  was 
evolved  on  the  addition  of  muriatic  or  sulphuric 
acid  to  the  salt. 

2.  Sulphuret  of  Sodium. — The  amount  of  sul¬ 
phuret  of  sodium  was  ascertained  by  passing 
the  gases  evolved  on  the  addition  of  muriatic 
acid  to  the  salt  through  a  solution  of  arsenious 
acid  in  caustic  potash.  The  sulphuret  of  arsenic 
thus  formed  was  precipitated  by  neutralizing  the 
potash  with  nitric  acid  ;  it  was  then  thrown  on  a 
filter,  dried  at  212°,  and  weighed.  Brom  its 
weight  the  quantity  of  sulphuret  of  sodium  was 
calculated. 

3.  Hydrate  of  Soda. — To  ascertain  the  quantity 
of  hydrate  of  soda,  a  portion  of  the  substance 
was  heated  strongly  with  carbonate  of  ammonia 
in  order  to  convert  the  hydrate  and  sulphuret 
into  carbonate.  The  amount  of  carbonic  acid 
was  then  determined  as  formerly,  and  the  dif¬ 
ference  between  the  results  of  the  two  experi¬ 
ments  gave  the  amountof  carbonic  acid  equivalent 
to  the  quantity  of  soda  existing  as  hydrate  and 
sulphuret  in  the  sample.  The  amount  united  to 
sulphur  was  then  deducted,  and  the  remainder 
gave  the  per  centage  of  hydrate. 

4.  Sulphate  of  Soda. — A  portion  of  the  salt  was 
dissolved  in  a  pretty  large  quantity  of  water, 


and  nitric  acid  added  to  expel  the  carbonic  acid. 
The  sulphuric  acid  was  then  precipitated  by 
chloride  of  barium. 

5.  Sulphite  of  Soda. — The  salt  "was  boiled  with 
strong  nitric  acid  in  order  to  oxidize  the  whole 
of  the  sulphite  of  soda  and  sulphuret  of  sodium. 
Water  was  then  added,  and  the  sulphuric  acid 
precipitated  by  a  salt  of  barytes.  From  the 
quantity  of  sulphate  of  barytes  thus  obtained 
the  amount  got  by  the  former  experiment  was 
deducted,  and  the  remainder  showed  the  quan¬ 
tity  of  sulphate  of  barytes  equivalent  to  the 
amount  of  sulphite  of  soda  and  sulphuret  of 
sodium.  The  per  centage  of  sulphuret  of  sodium 
being  known,  the  sulphite  of  soda  was  easily  de¬ 
termined. 

6.  Chloride  of  SotfiMm.  —  After  expelling  the 
carbonic  acid  by  nitric  acid,  the  chlorine  was 
precipitated  by  nitrate  of  silver. 

7.  Aluminate  of  Soda  and  Insoluble  Matter. — A 
solution  of  the  salt  was  acidified  by  muriatic 
acid,  and  the  insoluble  matter  (principally  sand) 
separated  by  filtration.  From  the  filtered  solu¬ 
tion  the  alumina  was  precipitated  by  caustic 
ammonia. 

The  salt  obtained  by  evaporation  from  the 
liquor  from  the  keaves,  after  drying  at  212°, 
yielded  on  analysis  : — 

Carbonate  of  soda  . .  68.907  65.513 

Hyfflrate  of  soda  ....  14.433  16.072 

Sulphate  of  soda.  .. .  7.018  7.812 

Sulphite  of  soda  ... .  2.231  2.134 

Hyposulphite  of  soda  trace.  trace. 

Sulphuret  of  sodium  1.314  1.542 

Chloride  of  sodium . .  3.972  3.862 

Aluminate  of  soda  ..  1.016  1.232 

Silicate  of  soda .  1.030  0.800 

Insoluble  matter  ....  0.814  0.974 


100.735  99.941 

This  salt  is  then  introduced  into  a  reverbe¬ 
ratory  or  carbonating  furnaccj  where  it  is 
strongly  heated.  In  this  process  the  sulphuret 
of  sodium  is  converted  into  sulphate  of  soda, 
and  part  of  the  hydrate  of  soda  into  carbonate. 
The  salt  when  removed  from  the  furnace  is  ready 
for  the  market.  In  Newcastle  and  some  other 
places  it  is  dissolved  and  carbonated  again,  and 
when  thus  manufactured  it  contains  less  caustic 
soda. 

Soda-ash  thus  prepared  contains  from  48  to  53 
per  cent,  of  available  alkali,  that  is,  alkali  com¬ 
bined  with  carbonic  acid  and  water,  and  yielded 
on  analysis  : — 


Carbonate  of  soda 
Hydrate  of  soda 
Sulphate  of  soda 
Chloride  of  sodium 
Sulphite  of  soda 
Aluminate  of  soda 
Silicate  of  soda  . . 
Sand  ....a*. • 

Water  . 


99.496  100.341  100.00 


Analysis  of  Ash 
from  Germany. 


I.  II.  by  CJnger. 


71.614 

70.461 

62.13 

11.231 

13.132 

17.20 

10.202 

9.149 

8.66 

3.051 

4.279 

3.41 

1.117 

1.136 

0.35 

0.923 

0.734 

1.11 

1.042 

0.986 

2.56 

0.316 

0.464 

0.62 

•  • 

3.96 

THE  CHEMICAL  TIMES. 


SATURDAY,  FEBRUARY  10,  1849. 


ON  THE  DEFECTIVE  STATE  OF  OUR 
LEGISLATION  IN  MATTERS  CON¬ 
CERNING  HEALTH  AND  LIFE. 

Any  intelligent  foreigner  who  has  resided  some 
time  in  England  must  be  struck  with  the  tender 
care  with  which  our  Legislature  and  tribunals 
watch  over  the  rights  of  property,  and  the 
supineness  and  indifference  with  which  practices 
even  the  most  pernicious  to  health  and  life  are 
mostly  regarded  by  them. 

Two  parties  are  accused  of  having  transferred 
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the  Goldsmiths’-hall  mark  from  the  genuine  to 
an  inferior  article;  they  offer  bail  to  any 
amount — in  vain — their  application  is  sternly 
refused.  A  coroner’s  jury  returns  a  verdict  of 
“  Guilty  of  manslaughter  ”  against  an  indi¬ 
vidual,  and  the  coroner  issues  his  warrant  for 
the  apprehension  of  the  accused,  who  very 
wisely  keeps  out  of  the  way,  and  applies 
through  his  legal  adviser  to  be  admitted  to  bail. 
His  application  is,  of  course,  at  once  acceded 
to :  he  has  violated  none  of  the  laws  of  pro¬ 
perty,  and  justice  feels  not  called  upon,  there¬ 
fore,  to  treat  him  with  any  degree  of  severity, 
but  deems  it  rather  her  duty  to  extend  every 
possible  indulgence  to  him. 

The  same  rule  obtains  throughout  in  all  cases 
where  health  and  life  alone  are  concerned. 
How  often  have  not  our  columns  reported  cases 
of  wilful  or  accidental  poisoning,  the  recurrence 
of  which  a  few  stringent  enactments,  vigorously 
carried  out,  would  have  effectively  pre¬ 
cluded  ?  But  of  all  our  legislators  there  is 
not  one  who  dreams  of  bringing  forward  some 
comprehensive  measure  to  put  a  stop  to  the  open 
and  unrestricted  sale  of  poisons. 

In  another  part  of  our  columns  will  be  found 
a  case  of  poisoning  with  comfits,  coloured  with 
arsenite  of  copper.  This  case  was  communi¬ 
cated  to  the  Times  by  Dr.  Walter  Fergus,  the 
resident  medical  officer  at  Marlborough  Col¬ 
lege.  It  appears  that  three  children  who  had 
eaten  part  of  a  green  flower,  made  of  sweet 
paste,  and  which  had  formed  one  of  the  orna¬ 
ments  of  a  large  cake,  were  suddenly  seized 
with  vomiting,  purging,.and  great  prostration. 

Dr.  Fergus,  who  happened  to  be  in  the  house 
at  the  time  the  children  were  seized  with  this 
attack  of  illness,  felt  at  once  strongly  impressed 
that  they  had  partaken  of  something  poisonous. 
He  made  inquiries,  and  found  that  his  little 
patients  had  eaten  part  of  a  green-coloured 
paste  flower. 

The  nature  of  the  symptoms  and  the  attend¬ 
ant  circumstances  seemed  to  point  strongly  to 
arsenic  as  the  cause  of  the  attack  ;  and  indeed, 
upon  investigation.  Dr.  Fergus  found  that  the 
flower  had  been  coloured  with  arsenite  of 
copper. 

The  flower  had  been  procured  from  London, 
and,  as  Dr.  Feegus  says,  it  is  more  than  pro¬ 
bable  that  a  large  quantity  of  these  arseniuretted 
sugar  flowers  have  been  manufactured. 

Now,  is  it  not  disgraceful  that  the  manu¬ 
facturers  of  such  articles  should  be  permitted  to 
use  the  most  virulent  poisons  for  colouring 
them.f*  On  the  Continent  they  manage  these 
things  otherwise.  In  most  continental  states 
the  use  of  any  but  perfectly  innocuous  matters 
for  the  colouring  of  comfits  (and  also  of  toys)  is 
most  strictly  prohibited.  But  our  Legislature 
allows  people  to  do  just  as  they  like  in  such 
matters  as  long  as  their  practices  threaten 
simply  health  and  life. 

The  same  remark  applies  with  equal  force  to 
the  vile  system  of  adulteration  which  is  so  ex¬ 
tensively  pursued  in  our  country,  and  to  which 
our  Legislature  opposes  hardly  the  slightest 
check.  This  system  extends  into  every  branch 
of  trade  and  commerce,  and  the  individuals  who 
practise  it  care  very  little  whether  the  admix¬ 
tures  which  they  choose  to  employ  may  or  may 


not  injuriously  affect  the  health  of  the  con¬ 
sumer. 

The  continental  Governments  watch  with  as 
much  (if  not  greater)  solicitude  over  the  public 
health,  and  everything  that  may  exercise  an  in¬ 
fluence  upon  it,  as  they  do  over  property.  In 
many  states  of  the  Continent  (in  Prussia,  for 
instance)  the  adulteration  of  articles  of  con¬ 
sumption  of  any  kind  or  description  is  visited 
with  very  severe  penalties,  of  which  the  confis¬ 
cation  of  the  adulterated  article,  and  a  heavy 
fine  to  the  state,  are  the  mildest  forms. 

It  is,  indeed,  time  that  we  should  take  a  lesson 
in  this  respect  from  some  of  the  continental 
Legislatures. 

THE  CHOLERA. 


Cases  Reported  up  to  Wednesday. 


Fresh  Cases  reported  on 
Feb.  7,  1849  : — 

In  London  and  vicinity, 
viz.  :  — 

Whitechapel . 

Hackney  . 

Homerton  . 

In  the  country,  viz. :  — 
Howden  Union  Work- 

house  . 

Oulton  Workhouse  . . . . 

Carlisle  . 

In  Scotland,  viz. : — 

Edinburgh . 

Glasgow . 

Eaglesham . 

Gals  ton  . 

Riccarton  . 

Stirling  . 

St.  Quivox,  Ayr . 

Old  Monkland . 

Greenock  . 

Selkirk  . 

Lochwinnoch  . 

Loudon  . 

Total  new  cases . 


In  London  and  vicinity. . . 

In  the  country . 

In  Scotland  . 

Total  . 


No.  of  Cases. 

Deaths. 

Recoveries. 

Under  treat¬ 

ment,  or  result 

1  not  stated. 

1 

1 

1 

1 

1 

1 

4 

5 

5 

1 

3 

2 

45 

17 

13 

9 

6 

4 

23 

5 

13 

8 

1 

7 

1 

1 

13 

8 

5 

14 

11 

3 

5 

4 

4 

1 

1 

1 

1 

1 

134 

59 

58 

943 

500 

132 

311 

831 

364 

122 

345 

9373 

4075 

2799 

2499 

11147 

4939 

3053 

3155 

MORTALITY  IN  THE  METROPOLIS. 


The  number  of  deaths  from  all  causes  during 
the  week  ending  Saturday  last  was  1,137,  being 
32  below  the  weekly  average  of  1844,  1845, 1846, 
1847,  and  1848.  Of  this  number  of  deaths  346 
were  from  zymotic  diseases,  169  from  tubercular 
diseases,  203  from  diseases  of  the  lungs,  116 
from  consumption,  and  79  from  pneumonia. 
The  cases  of  cholera,  as  set  forth  by  the  autho¬ 
rity  of  the  Registrar-General,  are  as  follows  : — 
Kensington  ;  Town. — The  following  ten  cases, 
except  the  last,  occurred  in  Jenning’s-buildings  : 
Son  of  a  labourer,  14,  “cholera  (3  days).”  Son 
of  a  labourer,  14,  “  cholera  (3  days).”  Labourer, 
28,  “cholera  (5  days).”  Son  of  a  labourer,  6, 
“  cholera ;  typhoid  fever.”  Son  of  a  labourer, 
9,  “  cholera  ;  typhoid  fever.”  Daughter  of  a 
labourer,  14,  “  cholera.”  F.  43,  “  cholera ; 
fever.”  Daughter  of  the  above,  3,  “  cholera 
(11  hours).”  Another  daughter,  7,  “  cholera 


(5  hours).”  F.  12,  “cholera  (4  days)  ;  typhoid 
fever  (5  days).” 

Westminster  ;  St.  John. — InMillbank  prison, 
M.  40,  “Asiatic  cholera  (2  days).” — Inquest 
(p.m.)  In  the  same  prison,  St.  Margaret,  M. 
20,  “Asiatic  cholera  (32  hours),” — Inquest. 
In  Westminster  workhouse,  F.  25,  “low  fever, 
consequent  upon  an  attack  of  cholera  (6  days).” 

St.  Pancras  ;  Camden-town. — In  St,  Pancras 
workhouse,  F.  12,  one  of  the  children  removed 
from  Mr.  Drouet’s  establishment  at  Tooting, 
“Asiatic  cholera  (7  days).” 

Hackney;  Hackney.— M.  4,  “  Asiatic  cholera 
(27  hours)  ;”  M.  4,  “  cholera  (8  hours)  ;”  F.  4, 
“cholera  (58  hours).”  Stamford-hill — AtHigh- 
hill  Ferry,  F.  6,  “cholera  Asiatica  (10  hours).” 
At  High-hill  Ferry,  M.  18  months,  “  atrophy 
(6  weeks)  ;  cholera  (3  days).”  At  High-hill 
Ferry,  M.  34,  “cholera  Asiatica  (56  hours).” 

Mr.  Montaigne,  the  registrar,  states  that  “The 
girl  mentioned  above  died  a  few  doors  from  the 
house  where  the  death  of  a  woman  occurred  re¬ 
ported  in  the  last  weekly  return.  The  boy  is 
the  son  of  the  same  woman,  and  is  one  of  the 
children  who  were  ill  at  the  time  of  her  death. 
The  man  was  a  brickmaker,  who  lived  but  a 
short  distance  from  the  place  where  the  first 
death  occurred.  High-hill  Ferry  lies  at  the  foot 
of  a  hill  from  40  to  60  feet  above  the  bed  of  the 
River  Lea,  at  an  angle  of  nearly  45‘'  ;  and  re¬ 
ceives  all  the  sewerage  and  surface  water  from 
it.  The  drainage  is  very  bad,  and  the  houses  in 
which  the  deaths  took  place  are  of  the  lowest 
class,  and  generally  very  dirty,  owing  to  the 
poverty  of  the  inhabitants.  The  other  parts  of 
the  district  are  perfectly  healthy.” 

Holborn  ;  St.  Andrew,  Eastern. — M.  12, 
“  measles,  consecutive  fever  (6  weeks)  ;  cholera 
(5  days).”  F.  17,  “cholera  (4  days).”  F.  30, 
“cholera  (21  hours).”  F.  13  months,  “fever 
(1  month)  ;  cholera  (5  days).” 

Shoreditch  ;  Haggerstone,  East. — F.  39, 
“Asiatic  cholera  (27  hours).”  Mr.  J.  Ditch- 
man,  the  registrar,  states  that  “  this  woman 
lived  at  No.  3,  James’s-place,  Margaret-street  ; 
the  drainage  is  very  bad  and  the  sewage  falls 
into  the  open  sewer  formerly  mentioned.  The 
landlord  of  the  houses  is  anxious  to  do  all  in 
his  power  to  remedy  the  evil  as  soon  as  the 
commissioners  of  sewers  lay  down  proper  pipes 
to  carry  off  the  refuse.”  Haggerstone,  West. — 
At  St.  John’s-terrace,  Hackney-road,  wife  of  a 
silk-manufacturer,  36,  “diarrhoea  (3  days),  cho¬ 
lera  Asiatica  (24  hours).” 

Whitechapel;  Aldgate. — M.  21,  “cholera 
(36  hours),”  p.m. 

Poplar  ;  Bow  and  Bromley. — M.  52,  “  Asiatic 
cholera  (20  hours),  premonitory  symptoms  two 
days  previously.”  Inquest. — M.  52,  “cholera, 
consecutive  fever,  congestion  of  the  brain  (8 
days).”  F.  25,  “  natural  death,  sudden,  from 
cholera  (24  hours).” 

St.  Saviour  ;  St.  Saviour. — F.  9,  “Asiatic 
cholera  (5 days).” 

Bermondsey  ;  St.  Mary. — F.  12,  “  diarrhoea 
(2  days)  ;  Asiatic  cholera  (22  hours).” 

Lambeth  ;  Church,  Second  Part. — Son  of  a 
plasterer,  5,  “  cholera,  convulsions  (32  hours).” 
At  84,  Union-street,  bootmaker,  21,  “  natural 
death— cholera  induced  by  eating  cockles  (15 
hours).”  Inquest. 

Greenwich  ;  St.  Nicholas,  Deptford. — M.  20, 
“cholera  (26  hours)  ;”  F.  37,  “cholera  (12 
hours).” 

Wandsworth  andClapham;  Battersea. — F. 
5,  “  malignant  cholera,  consecutive  fever,”  In 
the  sub-district  of  Streatham  and  Tooting 
Graveney,  and  at  Mr.  Drouet’s  establishment,  a 
nurse,  aged  60,  died  of  “  typhoid  fever,”  after 
an  illness  of  one  week. 


THE  GOLD  IN  CALIFORNIA. 


[From  the  New  York  Herald  of  Jan.  23.]  ^ 
The  news  which  we  publish^  to-day,  being 
three  w'eeks  later  from  California,  will  attract 
the  observation  of  the  whole  community,  ihe 
statements  confirming  the  v^st  gold  discoveries 


194 


THE  CHEMICAL  TIMES 


in.  that  region,  coming  from  our  correspondent, 
will  not  only  command  the  attention  of  the  com¬ 
mercial  world,  but  of  civilization  itself.  We 
have  arrived  at  a  new  period,  a  new  era,  a  fresh 
crisis  in  the  history  of  commerce,  and  even  of 
civilization.  A  spirit  is  generated  from  those 
discoveries  which  is  more  active,  more  intense, 
and  more  widely  spread  than  that  which  agi¬ 
tated  Europe  in  the  time  of  Columbus,  Cortez, 
and  Pizarro.  These  late  accounts  will  be  read 
with  great  interest,  and  we  desire  our  readers  to 
watch  the  effects  which  they  will  certainly 
produce  on  the  commercial  and  other  interests 
around  us. 

According  to  these  recent  advices  the  gold 
region  of  California  is  the  most  w'onderful  that 
has  ever  been  discovered.  There  seems  to  be  no 
doubt  that  in  a  short  time — probably  in  less 
than  two  years — those  mines  can  be  made  to 
produce  £100,000,000  per  year.  The  region  is 
the  most  extensive  of  the  kind  in  the  world, 
being  800  miles  in  length  and  100  in  width,  with 
every  indication  that  gold  exists  in  large  native 
masses  in  the  rocks  and  mountains  of  the  Sierra 
Nevada.  But  these  vast  gold  mines  are  not  the 
only  mineral  discoveries  that  have  been  made. 
The  quicksilver  in  the  same  region  seems  to  be 
as  abundant  as  the  gold,  so  that  there  are  ap¬ 
proximated  to  each  other  two  metals  which  will 
have  a  most  important  effect  and  utility  in  making 
the  gold  mines  more  valuable.  Heretofore  the 
gold  and  silver  mines  of  Mexico  and  Peru  have 
been  valuable  to  Spain,  because  she  possessed  a 
monopoly  of  the  quicksilver  mines  at  Almaden, 
in  the  Peninsula.  This  is  surpassed  by  Cali¬ 
fornia. 

According  to  the  last  accounts  now  given  to 
the  public,  emigrants  were  crow'ding  in  from 
every  port  of  the  Pacific  to  California — from 
Mexico,  Peru,  the  Sandwich  Islands,  Oregon ; 
and  we  have  no  doubt  by  this  time  the  British 
possessions  in  the  East,  China,  and  everywhere 
else  in  that  region,  are  furnishing  emigrants  to 
the  wonderful  regions  of  California.  In  less 
than  a  year  there  will  probably  be  a  population 
of  100,000  to  200,000  souls,  all  digging  for  gold, 
and  capable  of  producing  from  100,000,000  to 
300,000,000  dollars’  worth  per  annum  of  pure 
gold,  to  be  thrown  on  the  commerce  of  the 
world  at  one  fell  swoop.  This  will  produce  re¬ 
sults  that  no  one  can  at  this  time  estimate. 

These  are  the  general  views  of  the  produc¬ 
tiveness  of  this  region,  and  the  prospect  before 
us  for  the  next  few  years.  What  is  to  be  the 
effect  of  such  vast  discoveries  on  the  commerce 
of  the  world— on  old  communities,  on  New  York, 
London,  and  other  great  commercial  cities  ?  The 
only  common-sense  mode  by  which  we  can  arrive 
at  a  correct  solution  of  this  problem  is  to  inquire 
and  to  ascertain  the  effect  which  they  have 
already  produced  in  California.  We  have  seen 
that  prices  of  every  description  of  produce  or 
manufactures  have  risen  tremendously  ;  and  the 
same  results,  on  a  wider  scale  and  on  a  more  ex¬ 
tended  basis,  will  be  produced  by  the  influx 
annually  of  a  hundred  millions  of  pure  gold 
throughout  the  commercial  world,  and  particu¬ 
larly  in  this  country  and  Europe.  Such  a  vast 
addition  to  the  gold  currency  of  the  world  will  at 
once  disturb  the  prices  and  value  of  all  produc¬ 
tions  and  merchandise  to  a  similar  extent  to  that 
which  we  see  in  Monterey  and  San  Francisco. 
The  prices  of  every  commodity  will  therefore 
rise  extravagantly  during  the  next  few  years, 
according  to  the  produce  of  gold  from  that 
region.  Now,  in  a  rising  market  everything 
prospers ;  every  one  gets  rich,  civilization  ex¬ 
pands,  industry  increases,  and  all  orders  of 
society  are  benefited.  As  soon  as  the  first  crop 
of  gold  from  California  reaches  New  York,  the 
impulse  which  it  will  give  to  commercial  enter¬ 
prise,  and  the  advance  in  the  price  of  everything 
which  it  will  cause,  will  be  tremendous.  The 
bank  currency  will  be  expanded,  for  the  basis 
will  be  abundant ;  real  estate  will  increase  in 
value ;  agricultural  productions  and  agricultural 
labour  will  advance  at  once  10,  15,  20,  30,  or  40 
per  cent.,  even  to  as  great  an  extent,  perhaps,  as 
was  witnessed  when  the  demand  came  from 


Ireland  for  the  food  of  this  country  to  feed  the 
starving  Irish.  New  York  and  her  sister  cities 
will  be  the  centre  of  all  those  revolutionary 
movements  which  are  certain  to  spring  from  the 
gold  productions  of  California  on  the  commerce 
of  the  whole  civilized  world.  Ship-building  will 
increase  in  value  ;  steam-boats  will  be  wanted  ; 
the  railroads  projected  across  the  Isthmus  in 
various  places  in  Mexico  and  Central  America 
will  be  pushed  to  completion  ;  and  we  should  not 
be  surprised  to  see  an  active  attempt  made  under 
the  auspices  of  the  Federal  Government  to  con¬ 
struct  a  railroad  across  the  continent,  through 
the  South  Pass,  from  St.  Louis,  or  some  other 
point  on  the  Mississippi,  to  San  Francisco.  The 
discovery  of  these  great  gold  mines  will  no 
doubt  form  the  agent  of  the  greatest  revolution 
in  the  commercial  centres  of  the  world  and  on 
the  civilization  of  the  human  race  that  has  ever 
taken  place  since  the  fii'st  dawn  of  history. 

These  are  our  views,  carefully  deduced  from 
common  sense,  and  the  ordinary  facts  recorded 
in  history,  as  well  as  developing  themselves  in 
California.  Are  they  extravagant?  are  they 
fanciful?  We  don’t  think  they  are.  We  think 
we  talk  soberly,  religiously,  and  quietly.  New 
York  will  henceforth,  from  its  position  to  the 
Pacific  and  Atlantic  Oceans,  probably  in  less 
than  a  quarter  of  a  century,  present  a  popula¬ 
tion  greater  than  that  of  Paris,  and  display  evi¬ 
dences  of  wealth,  grandeur,  magnificence,  and 
industry  to  an  equal,  if  not  greater,  degree  than 
what  we  see  in  London  at  this  day.  We  expect 
that  in  the  next  twenty-five  years  we  shall  make 
as  rapid  a  march  in  this  metropolis,  and  in  the 
neighbouring  cities,  as  any  city  has  done  during 
the  last  twenty-five  centuries.  There  is  no  ne¬ 
cessity  for  all  going  to  California.  Those  who 
remain,  and  will  raise  produce,  manufacture 
goods,  build  ships,  construct  steam-engines,  and 
advance  the  fine  arts,  will  enjoy  the  benefits  of 
those  discoveries  to  as  great  an  extent  as  those 
who  go  to  the  Sacramento  to  dig  for  gold.  All 
the  results  of  the  labours  of  those  diggers  must 
come  to  this  metropolis,  swell  its  magnificence, 
and  increase  the  intensity  of  its  action  in  com¬ 
mercial  affairs.  Even  in  a  political  point  of  view 
the  discovery  of  these  wonderful  gold  mines  in 
California,  under  the  government  of  the  United 
States,  will  have  a  wonderful  and  astounding 
effect.  We  should  not  be  surprised  to  see  in  a 
short  time  all  the  old  provinces  of  Mexico,  as 
far  as  the  Isthmus  of  Darien,  knocking  for  ad¬ 
mission  into  this  union ;  while,  on  the  other 
side,  the  British  provinces  of  Canada,  and  even 
the  Spanish  island  of  Cuba,  may  be  begging  and 
praying  to  be  let  in  at  the  same  time,  and  be 
permitted  to  enjoy  some  of  the  vast  advantages, 
and  participate  a  little  in  the  energy,  which  this 
vast  confederacy  will  exhibit  to  the  astonished 
world.  When  Colonel  Mason,  and  the  Govern¬ 
ment  officers  and  troops  in  that  region — when, 
also,  Colonel  Stevenson,  formerly  of  this  city, 
and  the  youthful  men  who  accompanied  him, — 
return  to  New  York,  and  exhibit  their  thousands, 
tens  of  thousands,  and  hundreds  of  thousands  of 
dollars,  as  we  expect  they  will  do  in  less  than  a 
year,  tliese  wonderful  facts  and  discoveries  will 
produce  their  natural  and  legitimate  impressions 
on  the  public  mind.  Wait  and  see  ! 


Gilding  op  Polished  Metals. — The  gilding 
of  polished  iron  and  steel  may  be  readily  effected 
by  applying  an  ethereal  solution  of  gold  to  the 
surface  with  a  camel-hair  pencil.  The  ether 
flies  off,  and  leaves  the  surface  coated  with  gold  ; 
it  must  then  be  polished  with  a  burnisher.  In 
this  way  any  fancy  device  or  writing  may  be 
executed  on  steel  or  iron.  This  species  of  gild¬ 
ing  is  not,  however,  so  durable  as  the  follow¬ 
ing  : — Apply  goldleaf  to  the  surface  of  polished 
iron,  steel,  or  copper,  heated  to  a  bluish  tint, 
press  it  on  gently  with  the  burnisher,  avoiding 
breaking  or  inj  tiring  the  gold ;  again  expose  it 
to  a  gentle  heat,  and  repeat  the  process  with 
fresh  leaves  of  gold,  until  the  gilding  has  ac¬ 
quired  a  proper  thickness  ;  then  let  it  cool,  and 
polish  it  with  the  burnisher. 


MISCELLANEA. 

SPECIFICATIONS  OF  PATENTS 
IlECENTLY  ENROLLED. 


Jean  Louis  Lamenaude,  of  30,  Passage  Touf- 
froy,  Paris,  jeweller,  for  a  new  process  of  ap¬ 
plying  or  fixing  letters  of  metal  upon  glass,- 
marble,  wood,  and  other  substances.  Patent 
dated  July  18,  1848.  Enrolled  August  18,  1848. 

This  invention  relates  to  a  new  process  of 
applying  or  fixing  letters  of  metal  upon  glass, 
crystal,  marble,  porcelain,  stone,  wood,  metal, 
or  other  hard  and  smooth  surfaces,  and  that  the 
compositions  for  fastening  such  letters  on  the 
surfaces  of  the  above-named  articles  or  mate¬ 
rials  are  such  as  to  resist  the  action  of  all  changes 
of  the  atmosphere,  whether  in  humidity  or  of 
the  temperature,  and  such  letters,  when  fastened 
on  by  such  compositions  as  are  herein  named, 
are  rendered  perfectly  firm  and  immovable. 

The  object  sought  to  be  obtained  by  this  in¬ 
vention  is  to  secure  thin  metallic  letters  on 
smooth  surfaces,  without  the  use  of  metallic 
fastenings,  such  as  riveting,  bolting,  screwing,  or 
by  the  use  of  wire  in  any  way.  The  letters 
which  the  patentee  uses,  and  which  he  recom¬ 
mends,  are  cut  out  of  thin  sheet  metal,  either 
of  suver,  brass,  copper,  zinc — or  if  made  of 
either  of  the  simple  metals,  or  by  the  electro- 
galvanic  process,  simply  on  sheet  metal — or  let¬ 
ters  having  a  thin  metallic  base  and  an  enamelled 
surface.  These  letters  he  affixes  on  the  surface 
of  the  polished  materials  mentioned,  by  means  of 
certain  glutinous  compositions,  dissolved  or 
mixed  with  various  solvents,  the  proportions  of 
which  are  as  follows  : — 

First  Composition. 

Parts. 


Copal  varnish  .  15 

Fat  oil — say  linseed  oil— -litharge  (com¬ 
monly  called  drying  oil) .  5 

Oil  of  turpentine _ ^ .  3 

Essence  of  turpentine .  2 

Animal  glue  (called  nerve  glue,  or  what 
is  termed  in  French  “  rollt  de  nerf”) 

dissolved  in  a  water-bath  .  5 

To  which  add  hydrate  of  lime  .  10 


Total .  40 

Second  Composition. 

Parts, 

Sandarac  and  galipot  rosin  varnish  (the 
peculiar  kind  of  rosin  used  in  what  is 


termed  in  French  “  galipot”) .  15 

Drying  oil  (linseed  oil  litharge)  .  5 

Oil  and  essence  of  turpentine,  mixed  . .  5 

Marine  glue .  5 


Having  mixed  these  ingredients,  add 
Spanish  white  and  dry  white  lead  . .  10 


Total .  40 

Third  Composition. 

Parts. 

Copal  varnish  and  gum  lac,  mixed  ....  15 

Drying  linseed  oil . 5 

Solution  of  indiarubber  or  gutta  percha  3 

Oil  of  tar  . ^ 

Roman  cement  and  plaster  of  Paris,  in 
-a  powder,  mixed .  10 


Total .  40 

Fourth  Composition. 

Parts. 

Copal  varnish  and  colophant  rosin  ....  15 

Oil  and  essence  of  turpentine  .  5 

Isinglass,  in  powder .  2 

Iron  filings,  sifted,  and  blacksmiths’ 

cinders .  3 

Washed  earth,  or  ochre,  or  rotten  stone  10 

Total .  35 


What  he  claims  as  his  invention  is First, 
the  securing  or  fixing  of  the  metallic  letters  on 
glass,  marble,  stone,  porcelain,  wood_,  metal,  or 
any  other  hard  and  smooth  surface,  without  the 
use  of  metallic  fastenings. 

Secondly,  the  making  the  letters  of  metal,  and 
coating  of  such  letters  with  an  enamelled  surface^ 


THE  CHEMICAL  TIMES 


195 


of  any  colour.  Also  letters  made  by  the  electro- 
galvanic  process,  or  letters  gilded  by  the  electro- 
galvanic  process,  and  fixing  the  same  by  the 
compositions  herein  named. 

Thirdly,  the  compositions  as  named  in  this 
specification,  as  applicable  to  fixing  letters  on  the 
surface  of  the  above-named  material. 

He  does  not  confine  himself  to  the  precise  pro¬ 
portions  or  quantities  of  the  composition,  as  the 
same  may  require  to  be  varied  in  accordance 
with  the  climate,  or  some  other  local  cause ;  but 
he  also  claims  as  new  the  various  materials  in 
the  compositions,  with  their  solvents,  in  any 
proportions,  as  applied  to  the  purposes  of  aflixing 
letters  on  the  polished  surfaces  of  the  materials 
herein  named. 


John  King  and  Henry  Medhurst,  of  Bankside, 
for  improvements  in  gas-meters.  Patent  dated 
July  26,  1848.  Enrolled  Jan.  26,  1849, 

This  specification  relates  to  the  construction 
of  gas-meters,  and  is  divided  into  two  parts, 
the  first  being  improvements  upon  certain 
apparatus  described  under  the  specification  of  a 
patent  granted  to  Joseph  Gray,  dated  August 
17, 1846.  The  present  improvements  consist  in 
the  arrangement  and  construction  of  parts  of  the 
apparatus  which  act  upon,  and  which  likewise 
are  acted  upon  by,  the  diaphragms,  or  moving 
partitions  of  the  meter,  so  that  the  fiexible 
parts  of  the  diaphragms  shall  be  moved  previous 
to  the  moving  of  the  inflexible  parts  ;  the  object 
of  this  arrangement  being,  as  stated  by  the  pa¬ 
tentees,  greater  equality  and  regularity  in  the 
pressure,  and,  consequently,  of  the  supply  of 
the  gas  to  the  burner  ;  and  also  greater  regula¬ 
rity  of  the  light  itself.  The  axis  upon  which 
the  diaphragm  is  fixed  is  placed  in  a  vertical 
position,  the  upper  end  carrying  a  double-ended 
lever,  one  of  the  ends  of  which  passes^  into  the 
forked  end  of  a  vertical  double  lever  ;  the  other 
end,  which  is  above  the  fulcrum  of  motion, 
being  weighted,  the  movement  of  the  dia¬ 
phragm  backward  and  forward  thus  having  the 
effect  of  oscillating  the  weighted  lever  to  and  fio 
past  the  vertical  line.  So  soon  as  the  lever  has 
passed  the  vertical  line  the  gravity  of  its  weight 
carries  the  lever  to  the  extremity  of  its  motion. 
The  weighted  lever  is  thus  always  acting  as  a 
resistance  to  the  movement  of  the  diaphragm, 
thereby  allowing  the  pressure  of  the  gas  to 
move  first  the  flexible  part  of  the  diaphragm, 
and  subsequently  the  inflexible  part.  The  re¬ 
verse  movement  of  the  diaphragm  is  precisely 
the  same  as  the  foregoing.  Upon  the  other  end 
of  the  double  lever  at  the  end  of  the  axis  of  the 
diaphragm  is  fixed  a  plate,  adjustable  thereon, 
by  means  of  a  set- screw,  which,  by  a  sliding 
bar  and  another  tumbling  weighted  lever,  the 
induction  and  the  eduction  valves  of  the  two 
chambers  of  the  meter  are  opened  and  closed  at 
their  proper  periods  of  time  ;  the  sliding  bar 
before  spoken  of  also,  by  means  of  a  driver 
attached  to  it,  gives  motion  to  a  ratchet  wheel 
upon  a  small  axis  ;  and  this  again,  by  a  worm, 
drives  the  ordinary  registering  train  of  wheels 
and  dials. 

The  second  part  of  the  specification  describes 
a  mode  of  communicating  motion  from  the  axis 
of  the  ratchet  wheel  to  the  registering  wheels, 
so  that,  whichever  way  the  axis  is  made  to  move, 
the  driving  wheel  shall  always  move  in  one 
direction.  This  is  effected  by  means  of  a 
peculiar-shaped  piece  upon  the  ratchet  axis, 
upon  which  are  two  small  projections,  which,  as 
the  axis  revolves,  allow  the  teeth  of  the  wheel 
to  pass  one  by  one.  It  is  not  essential  that  the 
axis  should  wholly  revolve,  as  the  movement  of 
a  portion  of  a  revolution  would  produce  the  same 
effect. 

The  patentee  claims  the  general  arrangement 
of  the  apparatus,  as  described. 

Joham  Arnold  Sifinkamp,  of  Leicester-street, 
Leicester-square,  for  improvements  in  the  manu¬ 
facture  of  sugar  from  the  cane.  Patent  dated 
July  18,  1848.  Enrolled  January  18,  1849. 

These  improvements  in  the  manufacture  con¬ 
sist  in  purifying  or  clarifying  the  raw  sugar  by 


filtration  through  cotton,  or  other  raw  vegetable 
material,  cut  or  subdivided  in  small  pieces  of 
about  one  eighth  of  an  inch  in  length. 

The  apparatus  which  is  employed  for  the  pur¬ 
pose  is  an  open  vessel,  wider  at  the  top  than  the 
bottom,  having  a  cock  at  the  lowest  point,  from 
which  the  sugar  or  water  used  is  to  be  with¬ 
drawn  immediately.  Above  this  cock  a  false 
bottom  of  open  or  sparred  work  is  fixed,  having 
a  coarse  woollen  cloth  strained  tight  on  its  upper 
surface  ;  the  cotton  shreds  are  placed  on  this  sur¬ 
face,  and  then  another  open-work  frame  on  these, 
having  also  a  cloth  strainer  on  the  side  placed 
next  the  cotton.  This  loose  frame  is  furnished 
with  uprights,  by  which  an  occasional  pressure 
can  be  exerted  in  order  to  press  the  cotton, 
as  will  be  hereafter  explained.  The  gloss  of 
fresh  cotton  is  removed  previously  to  its  being 
used,  by  soaking  it  in  hot  water,  and  allowing  it 
to  remain  about  twelve  hours,  when  it  will  be 
ready  for  use.  Eor  every  hundred  pounds 
weight  of  raw  sugar,  the  quantity  of  cotton  will 
be  about  two  or  two  and  a  half  pounds,  in  a  dry 
state ;  this,  when  removed  from  the  soaking-tub 
and  squeezed  with  the  hand,  will  weigh  about 
six  pounds.  This  is  placed  on  the  bottom  of  the 
vessel,  and  in  order  to  distribute  it  equally  over 
the  surface  water  is  placed  in  the  bottom,  to  an 
extent  sufficient  to  hold  the  cotton  in  suspension, 
when  by  drawing  off  the  water  by  the  cock  it 
will  settle  equally  on  the  cloth  surface.  Eor 
every  thousand  pounds  of  raw  sugar  he  uses  five 
hundred  pounds  of  water,  and  from  one  to  two 
pounds  of  chalk  in  a  pounded  state,  and  about 
half  a  pound  of  starch  (the  starch  not  being 
absolutely  necessary,  but  yet  he  thinks  such  use 
attended  with  beneficial  results).  This  mixture 
is  then  heated  to  the  boiling  point,  and  allowed 
to  boil  for  about  eight  or  ten  minutes,  after 
which  it  is  passed  through  a  sieve,  in  order  to 
remove  the  coarse  impurities  and  other  extra¬ 
neous  matters,  when  it  is  to  be  run  into  the 
filtering- vessel,  from  which  it  is  drawn  by  the 
cock  below  the  bottom.  Should  it  be  found  that 
the  sugar  passes  too  quickly,  and  not  sufficiently 
freed  from  its  impurities,  a  slight  pressure  is  to 
be  exerted  on  the  cotton  shreds  by  means  of  the 
upper  frame,  as  before  explained,  which  will 
render  it  more  dense,  and  thereby  effect  a  more 
perfect  filtration.  This  will  generally  be  re¬ 
quired  when  fresh  cotton  is  used,  as  it,  being 
light  and  spongy,  renders  the  film  or  stratum 
too  porous,  but  which  will  disappear  after  a 
little  use.  The  cotton,  having  been  long  enough 
in  the  filter  to  be  charged  with  the  impurities  of 
the  sugar,  may  be  removed  and  washed,  when  it 
will  be  fit  for  use  a  second  time. 

The  materials  employed  in  filtering  being  per¬ 
fectly  neutral,  less  uncrystallizable  sugar  will  be 
produced,  rendering  great  care  necessary  in  the 
crystallizing  and  claying  processes. 

This  process  of  filtering  is  similarly  applied  to 
the  purifying  and  clarifying  juice  from  the  cane, 
whether  such  is  conducted  with  caustic  lime  or 
with  chalk.  In  this  process  the  sugar  is  raised 
to  the  boiling  point,  in  which  state  it  is  not  liable 
to  decomposition,  which  takes  place  from  the  fact 
of  there  being  no  fermentation  (as  in  the  wort  of 
beer),  and  other  acids  are  absorbed  by  the  chalk, 
which  he  prefers  being  a  little  in  excess.  In¬ 
stead  of  applying  the  cotton  to  the  bottom  of  the 
filtering-vessel,  it  may  be  mixed  and  boiled  with 
the  sugar,  and  passed  through  the  woollen  cloth 
in  a  similar  manner. 

What  he  claims  as  of  his  invention  is  the 
using  of  any  cotton  or  vegetable  fibre,  cut  up  or 
divided  into  small  lengths  (preferring  cotton  to 
other  vegetable  material),  in  the  cleaning,  puri¬ 
fying,  and  refining  of  sugar-cane  juice,  and  re¬ 
fining  raw  sugar,  as  hereinbefore  described. 


PATENTS  KECENTLY  GRANTED. 


ENGLISH  PATENTS  FOK  THE  WEEK  ENDING 

JANUARY  31,  1849. 

Pierre  Erederick  Gougy,  of  Paris,  in  the  Re¬ 
public  of  Erance,  gentleman,  for  improvements 
in  apparatus  and  macliinery  for  lifting  and 


moving  heavy  bodies,  and  for  raising  and  dis¬ 
placing  fluids.  Patent  dated  January  27th,  1849  ; 
six  mouths. 

Richard  Archibald  Brooman,  of  Eleet-street, 
London,  for  certain  improvements  in  the  manu¬ 
facture  of  artificial  limbs.  Patent  dated  January 
27th,  1849  ;  six  months. — (Communication.) 

James  Green  Gibson,  of  Ardwick,  near  Man¬ 
chester,  machinist,  for  certain  improvements  in 
machines  used  for  preparing  to  be  spun,  and 
spinning,  cotton  and  other  fibrous  substances ; 
and  for  preparing  to  be  woven,  and  weaving, 
such  substances,  when  spun.  Patent  dated 
January  27th,  1849  ;  six  months. 

Ewald  Riepe,  of  Einsbury-square,  in  the  county 
of  Middlesex,  merchant,  for  improvements  in  the 
manufacture  of  soap.  Patent  dated  January 
30th,  1849  ;  six  months. 

Alexander  Wilkins,  brewer,  and  William 
Stacey,  engineer,  both  of  Bradford,  in  the  county 
of  Wilts,  for  a  certain  improvement,  or  improve¬ 
ments,  applicable  to  the  heating  and  boiling  of 
liquids  of  any  kind  or  description.  Patent 
dated  January  30th,  1849  ;  six  months. 

Samuel  Wellman  Wright,  of  Chalford,  in  the 
county  of  Gloucester,  civil  engineer,  for  certain 
improvements  in  preparing  various  fibrous  sub¬ 
stances  for  spinning,  and  in  machinery  and  appa¬ 
ratus  connected  therewith.  Patent  dated  January 
30th,  1849  ;  six  months. 

William  Kenworthy,  of  Blackburn,  in  the 
county  of  Lancaster,  cotton-spinner,  for  certain 
improvements  in  power-looms  for  weaving. 
Patent  dated  January  31st,  1849  ;  six  months, 

Henry  Bessemer,  of  Baxter-house,  Old  St. 
Pancras-road,  in  the  county  of  Middlesex,  en¬ 
gineer,  for  certain  improvements  in  the  manu¬ 
facture  of  glass,  and  in  apparatus  connected 
therewith.  Patent  dated  January  31st,  1849  ; 
six  months. 


PATENTS  RECENTLY  EXPIRED. 


J.  Dodd,  of  Stafford,  engineer,  for  certain  im¬ 
provements  in  machinery  for  cutting  and  shaping 
wood  and  other  materials.  Patent  dated  January 
29th,  1835  ;  expired  January  29th,  1849. 

B.  and  J.  Cook,  of  Birmingham,  lirassfounders, 
for  certain  improvements  in  beds  and  mattresses. 
Patent  dated  January  31st,  1835  ;  expired  Janu¬ 
ary  31st,  1849. 

J.  Bethell,  of  Middlesex,  gentleman,  for  cer¬ 
tain  improvements  in  apparatus  for  driving  and 
working  under  water,  and  inspecting  from  above 
objects  which  are  beneath  the  surface  of  the 
water.  Patent  dated  January  31st,  1835  ;  ex¬ 
pired  January  31st,  1849. 


THE  ELECTRIC  LIGHT. 

MR.  STAITE  and  M.  EOUCAULT. 


At  a  recent  sitting  of  the  Paris  Academy  of 
Sciences,  M.  Dumas  presented  a  communication 
from  M.  Eoucault  relative  to  the  electric  light. 

In  every  apparatus  employed  up  to  the  present 
time  it  was  necessary,  in  order  to  obtain  a  con¬ 
tinuous  light,  to  be  constantly  moving  the  char¬ 
coal  points  nearer  to  each  other,  as  fast  as  burnt. 
In  the  apparatus  devised  by  M.  Eoucault  the 
charcoal  points  are  made  to  approach  each  other 
without  any  assistance,  so  that  they  are  con¬ 
stantly  kept  at  a  uniform  distance  from  each 
other — a  distance  the  most  suitable  for  obtaining 
the  electric  light ;  and,  although  the  approaches 
of  the  charcoal  points  are  intermittent,  yet, 
when  the  apparatus  is  in  good  order,  this  ap¬ 
proximation  is  sufficiently  quick  and  regular  to 
be  equivalent  to  a  continued  progressive  move¬ 
ment. 

M.  Eoucault  states  that  this  apparatus  was 
constructed  by  him  eleven  months  since,  and 
that  he  has  frequently  employed  it  for  optical 
experiments.  He  forbore,  however,  mentioning 
it  to  the  Academy  until  the  experiments  for 
whose  purposes  he  had  devised  the  instrument 
were  finished.  Perceiving  in  the  London  Illus¬ 
trated  News,  of  the  date  of  Nov.  15,  1848,  that 
Mr.  Staite  had  invented  an  apparatus  for  electri- 
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cal  light  similar  to  his  own,  he  considered  it  right 
to  lay  the  subject  before  the  Academy.  He  also 
requested  that  a  commission  might  be  appointed 
to  examine  his  apparatus.  M.  Foucault  also 
stated  that  he  had  no  idea  of  contesting  the 
merit  of  a  discovery  which  he  and  Mr.  Staite 
appear  to  have  both  made  about  the  same  time  ; 
the  priority  of  which,  of  course,  belongs  to  him 
who  first  made  the  discovery  public. 


Secret  Potsonixg. — Yarm,  Saturday  Morn¬ 
ing. — A  horrible  case  of  secret  poisoning  has 
been  brought  to  light.  The  murderer  is  a  railway 
labourer,  named  George  Howe,  whose  wife,  on 
the  11th  of  November  last,  died  rather  suddenly 
after  her  accouchement.  She  left  behind  her  the 
infant  she  had  given  birth  to,  and  a  boy  about 
four  years  of  age.  Three  days  after  her  death 
Howe  went  to  live  with  a  person  named  Bray, 
whose  housekeeper  was  a  widow  named  Wood. 
During  his  residence  there  it  was  ascertained 
that  he  was  paying  his  addresses  to  a  woman 
who  had  about  £300  in  the  bank.  He  had  fre¬ 
quently  expressed  a  wish  that  the  infant  would 
die,  as  he  could  then  marry  the  woman  who  had 
the  money.  A  few  days  since  he  told  Mrs. 
Wood,  the  housekeeper,  that  he  was  going  into 
the  country  to  live,  that  he  would  take  his  boxes 
away,  and  send  for  the  children  at  night.  This 
person,  imagining  that  he  intended  to  desert  the' 
children,  refused  to  let  him  take  his  boxes  away, 
and  he  went  out,  but  returned  at  night,  at  which 
time  Mrs.  Wood  was  feeding  the  infant.  Her 
nephew,  who  had  gone  up  stairs  to  bed,  called 
to  her  to  come  and  fetch  the  candle  down.  The 
father  of  the  child  then  requested  her  to  leave 
the  infant  with  him  whilst  she  went  up  stairs  ; 
but,  feeling  suspicious  of  him,  she  refused,  and 
took  it  with  her,  leaving  the  pap  it  had  been 
eating  on  the  table.  The  moment  she  came  down 
stairs  again  he  left  the  room  and  went  to  bed. 
Upon  the  woman  recommencing  to  feed  the 
child  she  observed  it  reject  the  food,  and,  after 
swallowing  one  or  two  more  teaspoonfuls,  it 
began  to  cry,  and  seemed  in  the  most  excru¬ 
ciating  agony.  Mrs.  Wood’s  suspicions  imme¬ 
diately  became  aroused,  and,  having  tasted  the 
food,  she  found  that  it  had  a  different  taste  to 
what  it  had  when  she  left  it  before.  She  called 
up  her  nephew,  and  sent  the  food  to  Mr.  Dale,  a 
surgeon,  for  his  inspection.  That  gentleman  at 
once  detected  the  presence  of  oxalic  acid,  in  a 
liquid  state,  in  the  pap,  and  he  immediately 
called  and  saw  the  child.  The  lips,  mouth,  and 
tongue  were  extensively  blistered.  Medical  aid 
was  without  avail,  and  the  child  expired  the  day 
following.  The  father  was  immediately  given 
into  custody;  and  the  evidence  taken  by  the 
magistrate  and  coroner  proved  that  the  prisoner 
had  purchased  half  an  ounce  of  oxalic  acid  on 
the  day  the  child  was  seized  with  illness  at  the 
house  of  Mr.  Hodgson,  a  chemist  and  druggist. 
John  Garbutt,  the  apprentice  to  Mr.  Hodgson, 
identified  the  father  as  the  man  he  had  served 
with  the  poison,  and  added  that  he  told  him  he 
wanted  it  to  clean  boot  tops.  The  superin¬ 
tendent  of  police,  upon  examining  his  bedroom, 
found  concealed  between  the  bed  and  bedstead  a 
bottle  containing  oxalic  acid  reduced  to  a  liquid 
state.  Mr.  Dale,  who  made  a  post-mortem  exa¬ 
mination  of  the  body,  said  that  he  found  the  in¬ 
testines  extensively  inflamed,  which  had  been 
produced  by  oxalic  acid.  Upon  making  an  ana¬ 
lysis  of  the  remainder  of  the  food,  he  found  that 
it  contained  a  large  quantity  of  the  same  poison. 
The  father  w'as  fully  committed  to  take  his  trial 
at  the  next  assizes  for  the  wilful  murder  of  the 
deceased. 

Liverpool  College  of  Chemistry  and  Me¬ 
dical  Students. — Our  attention  has  been  called 
to  a  letter  which  appeared  in  the  last  Liverpool 
Standard,  signed  by  a  few  of  the  students  in  the 
Infirmary  School  of  Medicine.  The  article  re¬ 
lates  principally  to  some  statements  set  forth  by 
Dr.  Scott,  of  the  Mechanics’  Institution,  in  a 
letter  to  Dr.  Muspratt,  accompanying  a  memorial 
signed  by  himself  and  other  students  in  the 
above-mentioned  establishment.  We  do  not 
know  any  of  the  gentlemen  engaged  in  the  affair ; 


but  no  doubt  Dr.  Scott  will,  in  a  reply,  point  out 
those  students  who  stated  that  a  medical  man  re¬ 
quired  very  little  chemistry.  If  he  does  this, 
the  letter  in  question  falls  to  the  ground.  As  we 
have  headed  this  article  “  College  of  Chemistry,” 
we  will  again  say  a  few  words  upon  that  in¬ 
valuable  institution.  The  session,  we  under¬ 
stand,  has  just  closed,  and  there  is  but  one  opi¬ 
nion  with  regard  to  the  efficient  way  in  which 
the  professor  has  conducted  his  arduous  labours. 
All  the  students,  Dr.  Muspratt  tells  us,  are  re¬ 
turning  in  March,  with  others  from  London  and 
elsewhere.  The  medical  student  of  this  town 
ought  to  be  proud  in  having  such  an  institution 
at  hand  ;  for  it  is  the  only  place,  from  our  own 
knowledge,  where  a  practical  knowledge  of  in¬ 
organic  and  organic  chemistry  can  be  obtained. 
No  organic  analysis  or  investigations  are  con¬ 
ducted  in  the  medical  schools  here,  and,  from 
all  we  learn,  very  little  mineral  chemistry.  How 
can  students  emanating  from  these  be  fit  for  their 
profession?  We  must  ultimately  have  free 
trade  in  every  thing,  when  all  responsible  posts 
will  be  filled  by  the  most  learned  in  each  science. 
The  establishment  of  Dr.  Muspratt’s  college  may 
damage  the  interests  of  other  teachers  in  the 
town ;  but  the  public  have  nothing  to  do  with 
this;  as  the  good  old  maxim  says,  “  Sacrifice  the 
few  for  the  welfare  of  the  many.”  Dr.  Mus¬ 
pratt’s  testimonials  are  from  the  most  eminent 
chemists  of  the  world.  We  never  read  such 
eulogiums ;  and  we  doubt  whether  another 
chemist  in  Britain  can  show  any  equally  lauda¬ 
tory. — Liverpool  Journal. 

Comfit  Poison. — We  copy  from  the  Tmesthe 
following  statement  of  a  case  of  poisoning  by 
comfits  coloured  with  arsenite  of  copper,  reported 
by  Dr.  Walter  Fergus,  the  resident  medical 
officer  at  Marlborough  College : — ”  A  few  days 
ago  there  was  a  party  at  a  gentleman’s  house 
here  (Marlborough),  at  which  there  were  a  num¬ 
ber  of  children. .  A  magnificent  cake  was  a  pro¬ 
minent  object,  being  profusely  adorned  with  a 
variety  of  ornaments.  The  cake  was  cut  up,  and 
the  ornaments  were  distributed  amongst  the 
juvenile  portion  of  the  guests.  The  children  of 
one  gentleman  carried  home,  amongst  others,  a 
green  flower  made  of  sweet  paste  in  imitation  of 
a  fuchsia.  ■  On  the  second  day  after  the  party, 
shortly  before  one  o’clock,  the  eldest  boy,  about 
five  years'  old,  became  very  sick,  and  was 
purged.  In  about  half  an  hour  the  second  boy 
became  sick,  and  in  a  few  minutes  the  eldest 
child,  a  girl  about  seven  years  old,  Avas  similarly 
seized.  I  happened  to  be  in  the  house  at  the 
moment  of  seizure  of  the  two  latter,  and  was  at 
once  strongly  impressed  that  they  had  partaken 
of  something  poisonous .  Inquiries  were  made,  and 
the  green  flower  was  found  minus  two  petals  and 
a  half.  The  great  prostration  especially  of  the 
eldest  boy,  together  with  the  nature  of  the  other 
symptoms  and  circumstances,  pointed  strongly 
to  arsenic  as  the  cause  of  the  disaster.  I,  there¬ 
fore,  immediately  prepared  and  administered 
some  hydrated  peroxide  of  iron,  and  adopted 
other  suitable  treatment.  The  vomiting  and 
prostration  continued  very  urgent  till  late  in  the 
evening  with  the  elder  children.  Next  morning 
they  were  found  very  much  better,  and  are  now 
all  convalescent.  I  have  since  submitted  a  frag¬ 
ment  of  the  flower  to  the  black  flux  and  reduc¬ 
tion  test,  and  obtained  an  abundant  ring  of 
metallic  arsenic  in  the  test-tube,  fully  confirming 
the  idea  I  at  first  formed  that  arsenite  of  copper 
was  the  colouring  matter  of  the  flower,  and  the 
cause  of  ivhat  might  have  been  a  most  serious 
calamity.  The  cake  was  purchased  at  a  con¬ 
fectioner’s  in  the  town,  and  the  ornaments 
having  been  procured  by  him  from  London,  it  is 
more  than  probable  that  a  large  quantity  of  these 
arseniuretted  sugar  flowers  have  been  manu¬ 
factured.  It  ,  is,  therefore,  of  great  importance 
that'  the  public  should  be  made  aware  of  the  risk 
incurred  in  using  these  and  similar  articles  of 
confectionery. 

Medical  Officer  of  Health  for  the  City 
OF  London. — At  a  meeting  of  the  City  commis¬ 
sioners  of  sewers,  held  on  Tuesday,  February  6, 
it  was  resolved,  after  some  discussion,  that  the 


salary  of  Mr.  Simon,  the  newly- appointed  me¬ 
dical  officer  of  health  for  the  city  of  London, 
should  be  £500  per  annum. 

Prevention  of  Corrosion. — The  best  means 
of  preventing  the  corrosion  of  metals  is  to  dip 
the  articles  first  into  very  dilute  nitric  acid,  to 
immerse  them  afterwards  in  linseed  oil,  and  to 
allow  the  excess  of  oil  to  drain  off.  By  this 
process  metals  are  effectively  preserved  from 
rust  or  oxidation. 


TO  COEEESPONDENTS. 


“  A  Country  Surgeon.” — The  real  moxa  is  the  pith  of  the 
Buntiower  imbued  with  solution  of  nitre  and  dried.  But 
cotton  wool  so  treated  and  made  into  the  requisite  form 
answers  quite  as  well.  The  operation  of  moxa-burning 
is  much  on  the  decline,  and  deservedly  so. 

"  Mr.  II.  Peters.” — The  Winter’s  bark  was  first  used  by 
the  Dutch  navigator  De  Winter  in  passing  through  the 
Straits  of  Magellan.  His  crew  were  suffering  from  fever, 
and  the  ship  was  deficient  in  medicines.  De  Winter,  by 
chance  struck  with  the  aromatic  qua  ities  of  the  plant 
which  now  bears  his  name,  gave  it  a  trial  as  a  medicine, 
and  it  is  said  with  a  marvellous  therapeutic  result.  It  is 
now  largely  used  by  the  natives  of  those  regions  ;  but  its 
real  efficacy  has,  perhaps,  been  overrated. 

"H.B.” — Communicate  the  whole  of  the  particulars  to 
us,  and  we  will  see  whether  we  can  afford  you  any  as¬ 
sistance  in  the  pursuit  of  your  project. 

‘‘Mr.  Bawdon,  Glasgow.” — The  editor  of  "The  Patent 
Journal  and  Inventors’  Magazine”  is  the  proper  party  to 
apply  to. 

“Mr.  Jeremy,  Swansea.” — The  best  method  of  preparing 
pure  acetic  acid  intended  to  be  used  as  a  test  is  as  fol¬ 
lows; — Triturate  ten  parts  of  crystallized  neutral  acetate 
of  lead,  together  with  three  parts  of  effloresced  sulphate 
of  soda.  Put  the  powder  into  a  retort,  and  a  refrigerated 
mixture  of  two  and  a  half  parts  of  sulphuric  acid,  with 
an  equal  weight  of  water,  and  distil  to  dryness  in  the 
sandbath.  The  receiver  should  be  connected  with  the 
retort  by  means  of  a  Liebig’s  condenser. 

“  Mr.  Samuel  Fisher,  Chelsea.” — The  so-called  Portland 
powder  is  a  mixture  of  equal  parts  of  gentian  and  birth- 
wort-root,  tops  and  leaves  of  germander,  ground  pine,  and 
lesser  centaury.  The  wliole  of  these  ingredients  arc 
reduced  to  powder  and  intimately  mixed.  The  dose  is 
from  fifteen  grains  to  one  drachm  and  more,  twice  or 
three  limes  a  day.  It  is  a  reputed  tonic  and  stomachic, 
and  frequently  exhibited  in  gout.  It  is  now,  however, 
out  of  fashion. 

"A  Subscriber.” — Arsenical  paste  is  prepared  in  the  fol¬ 
lowing  manner  ; — Take  2  parts  of  white  oxide  of  arsenic 
in  powder,  32  parts  of  finely-pulverized  cinnabar,  and  16 
part's  of  dragon’s  blood.  Triturate  the  several  ingredients 
separately,  and  keep  them  in  separate  flasks.  When 
ever  you  want  to  prepare  the  paste  mix  the  ingredients 
in  the  proportions  given,  and  make  the  mixed  powder 
into  a  paste,  with  a  solution  of  gum  or  with  saliva. 
The  arsenical  paste  is  recommended  as  an  application  to 
cancerous  ulcers.  We  are  no  great  admit ers  of  this 
medication  ;  on  the  contrary,  we  look  upon  it  as  most 
dangerous,  and  would  not  venture  to  recommend  it  to 
any  of  our  friends. 

“  Mr.  W.  Gregory,  Hammersmith.” — We  are  reluctantly 
compelled  to  decline  your  offer  for  the  present. 

“Mr.  Marshall,  Leeds.” — “Nautical  Magazine,”  April, 
1834. 

“  Mr.  Warrington.” — The  specimens  have  come  safely  to 
hand.  They  shall  be  arranged  and  disposed  of  according 
to  your  instructions. 

“  Mr.  John  Welden,  Kennington.” — The  eau  sans  pareil  is 
prepared  best  in  the  following  manner  ; — Take  2  gallons 
of  fine  old  honey-watet,  pour  it  into  a  still  capable  of 
holding  four  gallons,  and  add  the  thinly-pared  rinds  o  f 
6  or  8  good  fresh  lemons,  which  should  neither  be  green 
nor  mellow  ripe,  since  in  either  case  the  fragrance  will 
not  be  fine.  Add  now  60  or  70  drops  of  fine  Bonian  ber¬ 
gamot,  and,  having  heated  the  apparatus  well,  let  the 
whole  digest  for  twenty-four  hours,  at  a  moderate  heat. 
Distil  off  about  one  gallon  at  the  heat  of  the  water-bath. 
This  water  improves  by  keeping.  The  eau  d’argentis 
prepared  as  follows  : — Take  the  peels  of  three  oranges 
and  bergamots,  3  pints  of  brandy,  2  drachms  of  bruised 
cinnamon,  a  pint  and  a  half  of  distilled  river  water,  and 
2g  pounds  of  sugar.  Distil  a  pint  of  liquor  from  the 
three  first,  melt  the  sugar.  Mix,  strain,  and  bottle  up. 
Put  some  silver  leaf  on  a  plate  with  a  little  of  the  liquid, 
incorporate  with  the  aid  of  a  fork,  and  put  some  of  the 
mixture  into  each  bottle. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 
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Professor  to  the  Liverpool  College  of  Chemistry^ 
■  Author  of  numerous  Chemical  Memoirs,  ^c. 


Lecture  VII. 

Indigo  prepared  according  to  Fritzsche’s 
method  is  a  coarse  powder,  which,  especially  in 
sunlight,  presents  a  fine  cupriferous  lustre  col¬ 
laterally  with  a  crystalline  texture.  Sublimed 
indigo  crystallizes  in  four-sided  prisms  possess¬ 
ing  rectangular  bases.  Indigo  is  tasteless,  odour¬ 
less,  and  remarkably  indifferent ;  quite  insoluble 
in  alcohol  and  ether.  Weak  acids  and  alkalis 
leave  it  intact.  Crum  gives  1.35  as  its  sp.  gr., 
and  290''  as  its  subliming  point.  When  indigo  is 
boiled  with  water,  holding  in  suspension  oxide  of 
lead,  a  light  green  solution  is  formed,  which  on 
cooling  clouds,  and  on  evaporating  to  dryness 
affords  a  yellow  powder,  besides  other  products 
of  oxidation.  When  the  lead  compound  is 
suspended  in  water,  and  decomposed  by  sulphide 
of  hydrogen,  a  brownish-yellow  liquid  is  ob¬ 
tained  that  gives,  on  evaporation,  a  resinous 
mass,  interspersed  with  a  crystalline  body.  The 
sulphide  of  lead,  boiled  with  spirits  of  wine, 
yields  a  dark  brown  solution,  which  heated 
with  water  deposits  a  gummy  substance,  fusible 
in  hot  water.  If  the  yellow  lead  compound  be 
directly  affused  with,  alcohol,  and  then  decom¬ 
posed  by  hydrosulphuric  acid,  the  gummy  sub¬ 
stance  remains  in  the  spirit,  while,  according  to 
Erdmann,  the  precipitate  with  boiling  water 
yields,  besides  a  resin,  a  small  quantity  of  an- 
'other  compound,  obtainable  in  crystals  on  eva¬ 
poration. 

This  subject  requires  further  investigation. 
Mr.  Danson,  who  is  working  in  my  laboratory, 
will  most  likely  shortly  ascertain  the  composition 
of  the  above  substances.  A  concentrated  solu¬ 
tion  of  chromic  acid  destroys  indigo,  particularly 
in  the  heat,  carbonic  acid  escapes,  and  oxide  of 
chromium  separates.  When  a  weak  solution  of 
the  acid  is  brought  to  the  boiling  point  with 
indigo,  and  the  whole  filtered,  on  refrigeration 
isatine  crystallizes : — 

1  eq.  indigo .  C^g  Hg  O2  N 

2  eq.  oxygen  . 


1  eq.  isatine . Cjg  Hg  O4  N 

Isatine  is  obtained  from  alcohol  in  fine  reddish 
crystals  of  remarkable  brilliancy.  It  is  decom¬ 
posed  by  heat.  Chlorine  transforms  it  into 
chlorisatine  and  bichlorisatine .  When  dissolved 
in  potassa  it  is  converted  into  isatinic  acid. 
Isatinate  of  potassa  gives  with  soluble  lead 
salts  isatinate  of  lead,  which  with  sulphide  of 
hydrogen  yields  sulphide  of  lead  and  isatinic 
acid.  On  filtering,  and  evaporating  spon¬ 
taneously  in  vacuo,  the  acid  is  obtained  in  white 
amorphous  fiakes,  perfectly  soluble  in  cold  water. 
When  isatinic  acid  is  boiled  with  hot  water,  and 
the  menstruum  allowed  to  cool,  isatine  crystal¬ 
lizes  from  the  liquid.  The  salts  of  isatinic  acid 
mixed  with  hydrochloric  acid,  and  boiled,  also 
give  isatine.  Isatinate  of  potassa  crystallizes 
from  an  alcoholic  solution  in  colourless  opaque 
prisms. 

Isatinate  of  baryta  is  a  flaky  precipitate.  The 
acid  is  represented  by  the  formula  : — 

^IG  ^6  ^5 

i.e.,  isatine  plus  an  atom  of  water. 

When  we  employ  nitric  acid  as  an  oxidizing 
agent  for  indigo  interesting  changes  occur.  Ni- 
trosalicylic*  acid  was  introduced  in  a  type  of 
substitutions  in  my  fifth  lecture.  It  is  formed 
by  mixing  indigo  gradually  with  hot  weak  nitric 
acid.  Powdered  indigo  is  to  be  added  to  the 
acid  until  gas  ceases  to  escape.  The  liquid  must 
then  be  boiled  and  filtered.  During  refrigera¬ 
tion  the  nitrosalicylic  acid,  mixed  with  resin  and 
carbazotic  acid,  crystallizes  in  yellow  needles, 
which  are  to  be  redissolved  in  boiling  water, 
and  heated  with  freshly-precipitated  carbonate 

*  Known  also  as  anilic  acid  and  indigotio  acid. 


of  lead.  By  this  means  the  resin  and  carbazotic 
acid  are  separated,  and  the  nitrosalicylate  of  lead 
remains  in  solution,  and  can  be  obtained  in 
crystals  by  concentration. 

The  acid  may  be  procured  by  dissolving  the 
nitrosalicylate  of  lead  in  boiling  water,  treating 
with  sulphuric  acid,  and  filtering.  The  filtrate 
on  evaporation  affords  crystals  of  nitrosalicylic 
acid.  If  they  are  not  quite  white,  edulcoration 
with  a  little  weak  nitric  acid  will  purify  them. 
They  possess  a  bitter  astringent  taste,  and  redden 
litmus.  When  cautiously  heated  they  melt,  and 
sublime  without  suffering  decomposition.  The 
acid  is  not  very  soluble  in  cold,  easily  in  hot, 
water,  and  in  alcohol.  Nitrosalicylic  acid  crys¬ 
tallized  from  water  contains  four  atoms  of  water, 
three  of  which  are  eliminated  between  ISC'*  and 
230°.  Formula  for  the  acid : — 

C44  Hg  Og  NO4, 

or 

{^04}  *^5 

By  the  action  of  nitric  acid  the  nitrosalicylic 
acid  is  converted  into  carbazotic*  and  oxalic 
acids. 


3(044  H5  Olo  N)  +  ISNOg, 
Nitrosalicylic  acid, 
equal 

C12 H3O14N3+I5C2  03+13N02+2N04  +  12Aq. 


Carbozotic  acid. 

Hot  sulphuric  acid  forms  a  brownish  liquid 
with  the  nitrosalicylic  acid,  from  which  water 
precipitates  brown  flocculi.  Weak  hydrochloric 
and  sulphuric  acids  leave  the  acid  intact.  The 
nitrosalicylic  acid  expels  carbonic  acid  from  its 
combinations.  Its  salts  possess  a  yellow  colour 
and  taste  somewhat  bitter.  They  inflame  when 
heated,  and  burn  like  gunpowder.  Their  solu¬ 
tions  impart  a  red  colour  to  the  sesquisalts  of 
iron,  but  they  do  not  affect  the  protosalts.  I 
shall  set  before  you  the  formulae  of  a  few  of  its 
compounds  : — 


N  itrosalicylate  of  | 
ammonia  . . . .  / 
Nitrosalicylate  of ) 

potassa . j 

Nitrosalicylate  of ) 

baryta  .  ) 

Nitrosalicylate  of  i 

lead  . ) 

Nitrosalicylate  of ) 
silver ......  / 


NH4O,  C44  Og 

KO,C44{“t34}Og 

BaO,  C44{Nb4}  Os  +  SAq 
PbO,  C44{5|)Jog.bAq 

Ci4  {^04}  ^5 


There  are  also  basic  salts  with  baryta  and  lead. 
We  now  enter  upon  the  carbazotic,  which  you 
have  heard  is  formed  from  the  preceding  acid. 
It  is  readily  prepared  by  cautiously  adding 
indigo,  to  prevent  explosions,  to  strong  nitric 
acid.  The  mixture  may  be  boiled,  if  requisite, 
with  more  acid  till  nitrous  fumes  cease  to  escape. 
On  cooling  the  carbazotic  acid  crystallizes.  It  is 
best  purified  by  dissolving  in  potassa,  precipi¬ 
tating  by  nitric  acid,  and  recrystallizing  from 
hot  water.  The  crystals  are  only  slightly  soluble 
in  cold,  difficultly  in  boiling,  water.  Their  solu¬ 
tion  has  a  dark  brownish-yellow  colour,  and  an 
intensely  bitter  taste.  They  are  readily  soluble  in 
ether  and  alcohol ;  nitric  and  other  mineral  acids 
also  dissolve  them.  Schunck  found  that  the 
carbazotic  acid,  when  heated  gently  in  the  air, 
gave  first  a  brownish-yellow  liquid,  no  decom¬ 
position  occurring.  As  the  heat  augmented,  a 
thick  yellow  vapour  arises  of  a  stifling  nature. 
They  communicate  to  the  throat  a  most  astringent 
sensation.  When  the  acid  is  rapidly  heated  it 
deflagrates.  According  to  Wohler,  carbazotic 
acid  with  peroxide  of  manganese  and  sulphuric 
acid  eliminates  nitrous  acid.  It  suffers  no  de¬ 
composition  with  aqueous  chlorine,  aqua  regia, 
and  chloride  of  gold,  but  Hofmann  found  it  con¬ 
verted  into  chloranil  when  acted  upon  by  hydro¬ 
chloric  acid  and  chlorate  of  potassa.  The  salts 
of  this  acid  are  crystallizable.  They'  possess  a 
sharp  taste,  and  explode  in  the  heat  very  readily ; 
more  vehemently  in  a  closed  vessel.  The  potassa 
salt  has  been  successfully  administered  in  inter¬ 
mittent  fever. 


*  Described  under  the  following  names  in  different 
works ; — Picric  acid,  nitropicric  acid,  nitrophenisic  acid. 


I  shall  place  before  you  the  formulae  of  some 
of  the  leading  salts  of  this  acid  : — 


Carbazotate  of  potassa  .  .KO,  C12  J  }  O3 

Carbazotate  of  soda  . . .  .NaO,  €42  j  j  O3 

CarbazotateofammoniaNH40,C42  |^q  |  O3 
Carbazotate  of  baryta  . .  B  aO ,  C43  {?^o. ) 

There  are  likewise  basic  compounds  of  baryta 
and  lead,  similarly  constituted  to  those  of  nitro¬ 
salicylic  acid. 


Carbazotic  acid  in  alcohol  is  used  as  a  test  for 
potassa.  The  carbazotate  of  potassa  being 
sparingly  soluble  is  deposited  as  a  yellow  crys¬ 
talline  precipitate.  Carbazotate  of  soda  is  very 
soluble,  therefore  the  two  alkalis  can  be  easily 
separated  by  this  reagent.  Wohler  states  that 
the  soluble  carbazotates  left  in  contact  with 
sulphate  of  iron,  water,  and  hydrate  of  baryta, 
yield  a  new  acid  which  unites  with  the  earth. 
The  excess  of  baryta  he  separated  by  carbonic 
acid  gas,  and  to  the  supernatant  liquor  added 
acetate  of  lead,  A  dark  brown  lead  salt  was 
thus  obtained,  which,  washed,  decomposed  by 
sulphide  of  hydrogen,  repeatedly  boiled,  filtered, 
and  the  filtrate  concentrated,  afforded  the  acid  in 
small  brown  crystalline  granules,  difficultly  solu¬ 
ble  in  water,  and  imparting  to  it  a  yellow  colour. 
[iTo  be  continued 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 


Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XLV. 

(lecture  LXXIII.) 

EXTRACTIVE. 

Section  III.— DIAPHORETIC,  DIURETIC, 

ANTHELMINTIC,  DEPURATIVE,  ETC. 

ETC.,  EXTRACTIVES—  (  Continued ) . 

ERGOT  OF  RYE. 

In  the  opinion  of  a  great  many  naturalists  the 
ergot  of  rye  is  a  species  of  fungus.  M.  de  Can¬ 
dolle  calls  it  Sclerotium  clavus. 

M.  Leveille  considers  it  to  be  an  abnormal  de¬ 
velopment  of  the  grain  under  the  influence  of  a 
small  fungus,  of  the  genus  Sphacelia,  which 
springs  up  at  the  summit  of  the  ovary  before 
fecundation. 

According  to  Wiggers’  analysis,  the  ergot  of 
rye  contains  : — 

A  peculiar  fixed  oil, 

A  peculiar  crystalline  fatty  matter, 
Cerin, 

Ergotin, 

Osmazone, 

Mannite, 

A  gummous  extractive  matter  asso¬ 
ciated  with  colouring  matter, 
Albumen, 

Fungin, 

Acid  phosphate  of  potass, 

Lime. 

The  oily  matter  is  as  thick  as  castor  oil ;  it  is 
insipid  and  inodorous.  It  is  soluble  in  ether,  and 
also  in  boiling  alcohol.  It  is  not  saponifiable. 

The  ergotin  of  Wiggers  is  a  reddish,  pul¬ 
verulent  substance,  of  a  bitter,  slightly  acrid 
taste,  and  nauseous  odour.  It  is  neither  acid 
nor  alkaline.  It  is  insoluble  in  water  and  in 
ether,  but  soluble  in  alcohol ;  it  dissolves  in 
solution  of  caustic  potass,  but  refuses  to  do  so 
in  the  solutions  of  the  alkaline  carbonates.  It 
dissolves  also  in  acetic  acid, 

Wiggers  looks  upon  the  ergotin  as  the  active 
principle  of  the  ergot  of  rye.  It  would  appear, 
however,  from  the  results  of  the  experiments  of 
Dr.  Wright,  M,  Bonjean,  and  M.  F.  Boudet, 
that  the  whole  of  the  toxical  ^  properties  of  the 
ergot  of  rye  reside  in  the  oil,  and  that  the 
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aqueous  extract  contains  tlie  beneficent  prin¬ 
ciples  of  that  substance. 

The  principal  action  of  the  ergot  of  rye  is  to 
solicit  the  contractions  of  the  womb,  in  cases  of 
difficult  labour,  from  inertness  of  that  organ. 
It  is  also  an  excellent  hemostatic.  The  long- 
continued  use  of  ergot  of  rye  is  dangerous. 

The  ergot  of  rye  readily  suffers  alteration  if  it  is 
not  kept  in  well-stopped,  dry  bottles  of  25  to  30 
grammes  capacity  ;  it  should  also  be  thoroughlj" 
dried  before  it  is  put  into  the  bottle. 

M.  Wislin  advises  to  have  recourse  to  Appert’s 
method. 

M.  Martin  immerses  the  thoroughly  dried 
ergot  in  a  solution  of  gum  arabic,  and  dries  it 
again  thoroughly.  He  repeats  the  same  operation 
two  or  three  times.  This  is  an  excellent  way  to 
ensure  the  preservation  of  the  ergot. 

POWDEK  OF  ERGOT  OF  RYE. 

Dry  the  ergot  of  rye  in  the  stove,  and  reduce 
it  to  powder,  without  leaving  any  residue. 

Powder  of  ergot  of  rye  should  be  prepared  in 
small  quantities  only.  It  must  be  kept  in  a  well- 
stopped  flask.  The  best  wayis  to  prepare  only  as 
much  of  it  at  a  time  as  may  happen  to  be  wanted 
for  immediate  use. 

Medical  practitioners  agree  generally  in  con¬ 
sidering  the  powder  as  the  most  active  prepara¬ 
tion  of  the  ergot  of  rye.  It  is  administered  in 
doses  of  1  to  Ig  grm.,  repeated  once  or  twice,  if 
necessary. 

POTION  OF  ERGOT  OF  RYE. 

Take  of  Ergot  of  rye  inpowder,  2  to  3  grammes. 

Boiling  water,  120  grammes. 

Let  the  ergot  infuse  in  the  water ;  strain,  and 
add 

Sugar  syrup,  50  grammes. 

To  be  given  in  doses  of  one  tablespoonful  at  a 
time. 

Generally  speaking,  the  infusion  or  the  de¬ 
coction  of  ergot  of  rye  is  preferred  in  cases  where 
the  stomach  is  weak  or  sick.  In  all  other  cases 
the  fresh  powder  is  preferred. 

DECOCTUM  PARTURIENS. 

Take  of  Ergot  of  rye,  3  to  4  grammes. 

Water,  a  sufficiency. 

Boil,  to  leave  180  grammes  of  decoction;  strain, 
and  add 

Sugar  syrup,  30  grammes. 

To  be  given  in  doses  of  one  tablespoonful  at  a 
time. 

Some  practitioners  deem  the  decoction  more 
active  than  the  infusion. 

POTION  OF  ERGOT  OF  RYE. 

Take  of  Ergot  of  rye  in  powder,  2  grammes. 

White  sugar  syrup,  16  grammes. 

Mint-water,  32  grammes. 

Mix. 

Divide  into  three  portions,  one  to  be  taken 
every  twenty  to  thirty  minutes. 

SYRUP  OF  ERGOT  OF  EYE. 

Take  of  Ergot  of  rye  in  powder,  1  part. 

AVhite  wine,  6  parts. 

Sugar,  9  parts. 

Let  the  ergot  macerate  in  the  wine  for  eight 
days  ;  strain  with  expression  ;  filter.  Make  a 
syrup  with  the  filtrate  and  the  sugar,  by  simple 
solution. 

Dose,  50  to  100  grammes. 

30  grammes  of  the  syrup  correspond  to  2 
grammes  of  ergot  of  rye. 

OIL  OF  ERGOT  OF  RYE. 

Take  of  Eresh  powder  of  ergot  of  rye,  any 
quantity  you  like. 

Sulphuric  ether,  a  sufficiency. 

Treat  the  ergot  with  the  smallest  possible 
quantity  of  ether  in  the  displacement  apparatus  ; 
leave  the  liquor  obtained  to  spontaneous  eva¬ 
poration. 

The  oil  of  the  ergot  of  rye  seems  to  be  a  mix¬ 
ture  of  common  oil  with  a  peculiar  active  prin¬ 
ciple.  The  latter  is  exceedingly  liable  to  suffer 
alteration,  which  renders  it  necessary  to  produce 
the  oil  by  the  cold  process,  as  the  application  of 
heat  would  be  sure  to  spoil  the  product.  The 
oil  obtained  by  simple  pressure  exercises  very 
little  action  upon  the  organism. 

Dr.  Wright  has  given  the  oil  of  ergot  with 


success  in  doses  of  20  to  50  drops,  in  a  cup  of 
tea,  or  in  a  slightly  spirituous  potion. 

EXTRACT  OF  ERGOT  OP  RYE. 

Take  of  ergot  of  lye,  any  quantity  you  like. 
Treat  with  cold  water  in  a  displacement  apparatus, 
and  evaporate  in  the  liquid-bath  to  the  con¬ 
sistence  of  an  extract.  The  ergot  of  rye  yields 
the  one  fifth  of  its  own  weight  of  extract. 

According  to  M.  Bonjean,  of  Chambery,  the 
extract  is  an  excellent  hemostatic,  and  not  at  all 
poisonous,  as  it  contains  hardly  traces  of  the  oil. 
It  acts  with  considerable  promptness  as  a  hemo¬ 
static,  and  in  cases  of  slow  and  difficult  labour. 

It  is  administered  in  form  of  potions  or  pills, 
at  the  dose  of  one  gramme. 

When  the  aqueous  extract  of  ergot  is  treated 
with  alcohol,  a  large  proportion  of  gummous 
matter  separates,  and  the  new  extract  produced 
is  much  more  active  than  the  original  aqueous 
extract.  Bonjean  calls  this  alcoholic  extract 
ergotin.  The  ergot  of  rye  yields  the  one  tenth  of 
its  own  weight  of  this  alcoholic  extract,  which 
M.  Bonjean  uses  in  form  of  potions  or  pills  at  the 
dose  of  one  gramme.  He  prepares  also  a  syrup 
with  it,  which  he  calls 

SYRUP  OF  ERGOTIN. 

Take  of  (Bonjean’s)  ergotin,  1  part. 

Orange-flower- water,  3  parts. 

Sugar  syrup,  60  parts. 

Dissolve  the  ergotin  in  the  orange-flower- 
water,  add  the  solution  to  the  boiling  syrup,  and 
strain. 

Thirty  grammes  of  the  syrup  contain  50  centi¬ 
grammes  of  ergotin. 


ARNICA. 

The  flowers  of  Arnica  montana  are  the  only 
part  of  that  plant  still  used  in  medicine.  Arnica 
is  an  energetic  agent ;  even  in  small  doses  the 
flowers  provoke  nausea,  vertigo,  and  trembling. 
Medical  practitioners  prescribe  the  flowers  of 
arnica  against  gout,  rheumatism,  paralysis,  and 
spasms.  It  is  also  known  as  a  popular  remedy 
against  blows,  wounds,  and  contusions. 

The  flower  of  Arnica  contains,  according  to  the 
analysis  of  Chevallier  and  Lassaigne : — 

A  resin  which  exhales  the  odour  of 
the  flower, 

Cytisin  or  cathartin, 

Gallic  acid,  , 

A  yellow  colouring  matter, 

Gum, 

Some  salts. 

To  these  constituents  are  to  be  added,  accord¬ 
ing  to  Weber,  a  blue-coloured  volatile  oil,  and, 
according  to  Bucholz,  saponin. 

From  this  analysis  it  would  appear  that 
cytisin  is  the  active  principle  of  the  arnica.  Now, 
cytisin  is  the  matter  to  which  the  medicinal  pro¬ 
perties  of  senna  are  attributed,  and  there  is  so 
much  difference  between  the  action  of  senna  and 
that  of  arnica,  that  it  is  impossible  to  believe 
that  the  respective  actions  of  the  two  plants  can 
be  owing  to  the  same  principle.  The  resin  may, 
perhaps,  exercise  considerable  influence  upon 
the  properties  of  the  arnica. 

Arnica  is  used  generally  in  infusion. 

INFUSION  OF  ARNICA. 

Take  of  Flowers  of  arnica,  2  to  3  grammes. 
Boiling  water,  1  quart. 

Infuse,  and  strain  the'fluid  tlirough  a  woollen 
or  very  fine  linen  cloth. 

Arnica  is  also  used  in  powder.  Reduce  the 
whole  of  the  flowers  to  powder  without  leaving 
the  slightest  residue,  and  mix  the  powder  inti¬ 
mately.  When  the  arnica  is  intended  to  be 
used  as  a  sternutatory  it  should  be  reduced  to  a 
semi-fine  powder  only. 

TINCTURE  OF  ARNICA. 

Take  of  Arnica,  1  part. 

Alcohol  of  56  C.  (21^  Cartier),  5 
parts. 

F.S.A. 

EXTRACT  OF  ARNICA. 

Take  of  Arnica,  any  quantity  you  like. 

Alcohol  of  56  C.  (21^’  Cartier),  a  suf¬ 
ficiency. 

F.S.A.  A 


100  parts  of  arnica  yield  about  10  parts  of  ex¬ 
tract. 


ASARUM. 

(^Wild  Spikenard  or  Foalsfoot,') 

The  root  of  the  foalsfoot  (Asarum  europaeum) 
has  emetic  properties,  and  may,  according  to 
Cullen,  MM.  Coste  andWillemet,  andM.  Loise- 
leur-Deslonchamps,  be  used,  in  doses  of  1  to  2 
grammes,  as  a  substitute  for  ipecacuanha. 

It  is,  however,  more  frequently  used  as  a  ster¬ 
nutatory.  It  forms  one  of  the  ingredients  of  the 
powder  of  Saint  Ange. 

MM.  Feneulle  and  Lassaigne  have  analyzed 
the  root  of  asarum.  They  found  in  it ; — 

A  volatile  oil. 

An  exceedingly  acrid  fatty  oil, 

A  yellow  matter,  analogous  to  cy¬ 
tisin. 

Starch, 

Mucus, 

Citric  acid. 

Some  salts. 

The  distillation  of  the  root  of  asarum  with 
water  yields  three  different  products,  viz.,  volatile 
oil.  asarite,  and  camphor  of  asarum. 

The  volatile  oil  is  liquid. 

The  asarite  crystallizes  in  small  silky  needles, 
which  have  neither  taste  nor  smell.  The  density 
of  asarite  is  0.95.  It  fuses  at  158°  Fahrenheit. 
It  may  be  volatilized  without  suffering  decompo¬ 
sition;  in  its  volatilization  it  emits  irritating 
fumes.  It  is  soluble  in  alcohol,  in  ether,  and  in 
essential  oils. 

The  camphor  of  asarum  is  white  and  trans¬ 
parent  ;  it  crystallizes  in  six-sided  prisms.  It 
fuses  at  104°  Fahrenheit,  and  solidifies  at  80.6 
F.  It  boils  at  536°  F.  The  thermometer  rises 
speedily  to  572°  F.,  at  which  temperature  the 
camphor  suffers  decomposition. 

The  camphor  of  asarum  is  composed  of 

Cs  Hjj  O4. 

The  essential  oil  of  asarum  contains  two 
equivalents  of  hydrogen  and  one  of  oxygen  less 
than  the  camphor,  so  that  the  latter  may  be 
looked  upon  as  an  hydrate  of  the  oil. 

To  produce  the  three  preceding  substances 
(the  volatile  oil,  the  asarite,  and  the  camphor 
of  asarum),  the  root  of  the  plant  should  be 
distilled  with  water.  The  product  is  a  milky, 
aromatic  liquid,  of  acrid  taste.  On  the  surface 
are  found  floating  small  yellowish  drops,  which 
are  gradually  transformed  into  crystalline 
needles.  Dissolve  these  crystals  in  alcohol,  and 
precipitate  the  alcoholic  solution  with  water  ; 
this  will  effect  the  separation  of  a  milky  matter, 
which  will  subside  to  the  bottom  of  the  vessel, 
and  of  a  whitish  crystalline  mass,  which  will 
float  in  the  liquid.  Separate  the  crystals  (which 
are  pure  asarite)  from  the  milky  sediment  by 
decantation. 

The  sediment  consists  of  a  mixture  of  volatile 
oil  and  of  camphor  of  asarum :  the  volatile  oil 
may  be  removed  by  heat. 

TINCTURE  OF  ASARUM. 

Take  of  Root  of  asarum,  1  part. 

Alcohol  of  56  C.  (21  Cartier),  5  parts. 

F.S.A. 

Four  parts  of  alcohol  would  suffice  to  dissolve 
all  the  active  part  of  the  root. 

The  tincture  of  the  leaves  of  asarum  is  pre¬ 
pared  in  the  same  way. 

NARCISSUS  PSEUDO-NARCISSUS. 

We  use  in  medicine  the  flowers,  leaves,  and 
roots  of  this  plant.  The  flowers  are  most  fre¬ 
quently  employed. 

They  contain,  according  to  M.  Charpentier— 
Gallic  acid. 

Mucilage, 

Tannin, 

Extractive, 

Resin, 

Hydrochlorate  of  lime. 

According  to  M.  Caventou,  the  colouring  mat¬ 
ter  of  the  pseudo-narcissus  is  yellow,  odorous, 
and  of  the  nature  of  the  fatty  substances. 

The  bulbs,  stalks,  and  flowers  contain,  ac- 
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cording  toM.  Jourdain,  narcitin,  a  white,  bland, 
transparent  matter,  which  that  practitioner  holds 
to  be  the  active  principle  of  the  plant.  Narcitin 
is  a  deliquescent  substance.  It  is  soluble  in  al¬ 
cohol  and  in  vinegar.  Its  odour  and  taste  are 
not  strongly  marked. 

M.  Deslongchamps  has  employed  the  pseudo- 
narcissus  in  powder  with  success,  in  certain 
diarrhoeas,  at  the  dose  of  four  to  eight  grammes 
mixed  up  in  200  to  250  grammes  of  aromatic 
water. 

E.XTRACT  OF  NARCISSUS  PSEUDO-NARCISSUS. 

Moisten  the  dry  flowers  of  the  pseudo¬ 
narcissus  with  half  their  weight  of  alcohol  of 
56  C.  (21®  Cartier).  Lixiviate  with  three  fresh 
parts  of  alcohol ;  displace  the  alcohol  by  water, 
and  evaporate  to  the  consistence  of  an  extract. 

SYRUP  OF  PSEUDO-NARCISSUS. 

Take  of  Fresh  flowers  of  pseudo-narcissus,  1 
part. 

Boiling  water,  2  parts. 

Sugar,  a  sufficiency. 

Let  the  flowers  infuse  in  the  water,  add  to  this 
infusion  double  its  weight  of  sugar,  and  make  a 
syrup  by  simple  solution. 

This  syrup  is  frequently  given  to  children  in 
hooping-cough. 

VINEGAR  OP  PSEUDO-NARCISSUS. 

Take  of  Fresh  flowers  of  pseudo-narcissus, 
1  part. 

White  vinegar,  8  parts. 

Let  the  flowers  macerate  in  the  vinegar  for 
some  days ;  strain  and  filter. 

OXYMEIi  OF  PSEUDO -NARCISSUS. 

Take  of  Vinegar  of  pseudo-narcissus,  1  part. 

White  honey,  4  parts. 

Boil  to  the  consistence  of  syrup. — (VanMons.) 


THE  WALNUT-TREE. 

We  use  in  medicine  several  parts  of  the  wal¬ 
nut-tree  (luglans  regia),  viz.,  the  leaves,  the 
flowers,  the  pericarp,  and  the  nuts. 

The  leaf  of  the  walnut  is  regarded  by  some  as 
a  specific  against  icterus.  It  forms  one  of  the 
ingredients  of  Mitte’s  anti-venereal  remedy  (a 
pilular  extract  made  with  the  j  uice  of  equal  parts 
of  the  leaves  of  the  walnut,  smallage,  and  meny- 
anthes  trifoliata). 

The  leaf  of  the  walnut  is  used  more  particu¬ 
larly  in  scrofulous  affections,  internally  in  form 
of  potion,  extract,  or  syrup,  externally  in  weak 
decoctions  to  wash  and  dress  ulcers,  and  to  make 
injections  into  fistular  passages. 

lOO  parts  of  the  green  leaves  lose  upon  de¬ 
siccation  53  parts. 

EXTRACT  OP  WALNUT  LEAVES. 

Take  of  Dry  walnut  leaves,  any  quantity  you 
like. 

Lukewarm  water,  a  sufiiciency. 

Operate  by  displacement. 

One  part  of  this  extract  represents  four  parts 
of  dry  leaves. 

ALCOHOLIC  EXTRACT  OF  WALNUT  LEAVES. 

Take  of  Walnut  leaves,  any  quantity  you  like. 

Alcohol  of  56  C.  (21°  Cartier),  a  suf¬ 
ficiency. 

F.S.A. 

This  extract  is  used  in  the  hospitals  of  Paris. 

The  leaf  yields  one  third  of  extract.  It  is 
advisable  to  add  again  a  little  alcohol  towards 
the  end  of  the  evaporation,  in  order  to  ensure 
the  equal  distribution  of  the  resino'id  matters 
throughout  the  whole  mass  of  the  extract. 

SYRUP  OP  EXTRACT  OF  WALNUT  LEAVES. 

Take  of  Extract  of  walnut  leaves,  13  parts. 
Simple  syrup,  987  parts. 

Dissolve  the  extract  in  a  little  water,  filter  the 
solution,  add  the  filtrate  to  the  boiling  syrup  ; 
boil  up  once,  and  strain. 

The  pericarp  of  the  nut  contains,  according  to 
Braconnot’s  analysis : — 

Starch, 

Chlorophyle, 

An  acrid  and  bitter  matter. 

Malic  acid, 

Tannin, 

Citric  acid. 

Some  salts. 


The  acrid  matter  is  a  very  remarkable  sub¬ 
stance  ;  it  absorbs  oxygen  from  the  air  with  some 
avidity,  forming  carbonic  acid,  and  probably  also 
water.  The  filtered  juice  of  the  pericarp,  which 
is  almost  colourless,  acquires,  upon  exposure  to 
the  air,  a  deeper  and  deeper  tint,  and  loses  at 
the  same  time  its  bitter  taste  ;  a  black  pellicle 
forms  on  the  surface,  and  continues  to  form 
afresh  in  proportion  as  the  first-formed  particles 
subside.  This  black,  sedimentary  matter,  the 
result  of  the  alteration  which  the  bitter  principle 
suffers  in  the  process,  is  tasteless  and  inodorous. 
It  resembles  asphaltum  in  outward  appearance. 
It  burns  without  flame.  It  dissolves  in  potass, 
and  is  precipitated  again  from  the  potass  solution 
by  acids. 

The  pericarp  of  the  walnut  forms  the  basis  of 
the  celebrated  anti-venereal  potion  or  ptisan  of 
Pollini,  which  enjoys  considerable  reputation  in 
obstinate  cases  of  syphilis,  tetters,  &c. 

EXTRACT  OF  THE  PERICARP  OF  WALNUTS. 

Take  of  the  green  pericarp,  any  quantity  you 
like.  Pound  in  a  mortar,  add  a  little  water, 
squeeze  out  the  juice,  and  evaporate  to  the  con¬ 
sistence  of  an  extract. 

The  evaporation  is  to  be  conducted  with  great 
speed,  on  account  of  the  facility  with  which  the 
bitter  principle  suffers  alteration.  If  the  eva¬ 
poration  is  not  conducted  with  sufficient  speed, 
the  bitter  principle  is  decomposed,  a  black  de¬ 
posit  is  formed,  and  an  acid  liquor  remains. 

The  extract  of  the  pericarp  of  walnuts  is  used 
as  a  stomachic  and  anthelmintic,  at  the  dose  of  a 
few  centigrammes. 


BORAGE. 

Borage  (Borrago  officinalis)  contains  an  abun¬ 
dance  of  mucilage,  and  is,  therefore,  frequently 
used  as  a  pectoral  and  demulcent.  It  enjoys, 
also,  considerable  reputation  as  a  sudorific. 

The  extract  of  borage  contains,  according  to 
Braconnot’s  analysis : — 

Mucous  matter .  18 

Animal  substance  insoluble  in  alcohol .  13 

Vegetable  acid  combined  with  potass. .  11 
“  “  lime .  ..  0.5 

Acetate  of  potass .  1 

Nitrate  of  potass .  0.5 

DESICCATION. 

Borage  is  a  very  succulent  plant,  and  its  juice 
is  of  considerable  viscidity ;  its  desiccation  re¬ 
quires,  accordingly,  great  care.  The  principal 
point  is  to  expose  a  large  amount  of  surface  to 
the  air,  and  to  turn  the  plant  frequently  on  the 
hurdles.  During  moist  weather  the  desiccation 
should  be  effected  in  the  stove. 

PTISAN  OF  BORAGE. 

Take  of  Dry  borage  leaves,  12  grammes. 

Boiling  water,  1,000  grammes. 

Let  the  leaves  infuse  in  the  water  for  one  hour, 
and  strain. — (Paris  hospitals.) 

EXTRACT  OF  BORAGE. 

Reduce  the  dry  leaves  to  a  semi-fine  powder,  and 
moisten  the  latter  with  half  its  own  weight  of 
water  at  68°  Fahrenheit ;  after  two  hours’  con¬ 
tact  heap  the  powder  lightly,  and  lixiviate. 
Heat  the  liquors  obtained  in  the  water-bath, 
strain,  and  evaporate  to  the  consistence  of  an 
extract.  Dry  borage  leaves  yield  about  the  one 
tenth  of  their  own  weight  of  extract. 

BORAGE  JUICE. 

Pound  the  borage  in  a  marble  mortar,  add 
about  the  one  sixteenth  of  the  weight  of  the 
plant  of  water,  and  subject  to  the  action  of  the 
press.  Should  the  juice  still  prove  too  viscous 
for  filtration,  heat  slightly  in  the  liquid-bath. 

Borage  juice  is  rarely  used  alone,  but  generally 
associated  with  the  juice  of  other  plants,  which 
latter  are  in  such  cases  pounded  together  with 
the  borage. 

SYRUP  OF  BORAGE. 

Take  of  Hot  clarified  borage  juice,  100  parts. 

Sugar,  180  parts. 

Make  a  syrup  by  simple  solution  in  the  water- 
bath. 

DISTILLED  WATER  OF  BORAGE. 

Take  of  Borage,  any  quantity  you  like. 

Water,  a  sutficiency. 


Distil  off  a  quantity  of  liquid  of  equal  weight 
with  the  amount  of  borage  used. 

BURDOCK. 

The  root  of  the  burdock  (Arctium  lappa)  is 
about  the  only  part  of  the  plant  used  in  me¬ 
dicine. 

It  enjoys  considerable  reputation  as  a  sudorific 
and  depurative. 

We  have  no  special  analysis  of  this  root,  but  we 
know  that  it  contains  starch,  extractive  matter, 
inulin,  mucilage,  and  some  salts.  It  is  given 
almost  invariably  in  the  form  of  ptisan. 

PTISAN  OR  POTION  OF  BURDOCK. 

Take  of  Dry  burdock-root,  16  to  32  grammes. 

Boiling  water,  1  quart. 

Pound  the  root,  and  infuse  the  powder  in  the 
water. 

The  decoction  of  burdock-root  contains  a 
much  larger  proportion  of  starch  than  the  infu¬ 
sion,  and  is  less  sapid  and  odorous  than  the  lat¬ 
ter  preparation. 

Percy  recommended  the  leaves  of  the  bur¬ 
dock  for  the  treatment  of  certain  ulcers.  He 
used  a  mixture  of  equal  parts  of  burdock  juice 
and  olive  oil. 

EXTRACT  OF  BURDOCK. 

Reduce  the  dry  root  to  powder,  and  moisten 
this  with  half  its  own  weight  of  cold  water. 
Operate  by  lixiviation  with  cold  water.  Heat 
the  liquors  obtained  in  the  liquid-bath ;  strain, 
and  evaporate  to  the  consistence  of  an  extract. 
The  lixiviation  of  burdock  is  a  difficult  ope¬ 
ration,  which  requires  some  skill  and  practice. 
The  root  is  exceedingly  viscous,  and  should  be 
very  lightly  heaped. 

100  parts  of  the  root  yield  37  parts  of  ex¬ 
tract. 


BARK  OF  THE  ELM-TREE. 

The  bark  of  the  elm  is  furnished  by  Ulmus 
campestris.  We  remove  the  outer  cellular  tis¬ 
sue,  and  use  only  the  cortical  layers. 

The  bark  of  the  elm  is  used  in  certain  chro¬ 
nic  affections  of  the  skin,  principally  in  scrofu¬ 
lous  subjects.  M.  Devergie  prescribes  it  al¬ 
most  invariably  in  the  form  of  syrup. 

It  contains  tannin  and  an  abundant  propor¬ 
tion  of  mucilaginous  principle.  It  constitutes  a 
species  of  mucus  which  swells  considerably  in 
water  without  dissolving,  and  possesses  all  the 
properties  of  linseed  mucilage. 

PTISAN  OF  ELM  BARK. 

Take  of  Elm  bark,  30  grammes. 

Water,  1,250  grammes. 

Boil  down  to  1,000  grammes. 

SYRUP  OF  ELM  BARK. 

Take  of  Extract  of  elm  bark,  3  parts. 

Sugar  syrup,  100  parts. 

Dissolve  the  extract  in  water,  add  the  solution 
to  the  syrup,  and  boil  to  30°  boiling. 

Ten  grammes  of  this  syrup  represent  30  cen¬ 
tigrammes  of  the  extract,  and  1  gramme  40  cen¬ 
tigrammes  of  the  bark. 

The  syrup  is  administered  at  the  dose  of  two  to 
six  tablespoonfuls  per  diem. 

EXTRACT  OF  ELM  BARK. 

Take  of  Elm  bark,  any  quantity  you  like. 

Alcohol  of  56  C.  (21°.  Cartier),  a 
sufficiency. 

F.S.A. 

100  parts  of  the  bark  yield  22  parts  of  ex¬ 
tract. 


ELDERBERRIES. 

The  berries  of  the  elder  (Sambucus  nigra)  have 
sudorific  properties. 

They  contain : — 

Malic  acid, 

A  little  citric  acid. 

Sugar, 

Gum,  , . -  X 

A  red  colouring  matter,  which  turns 
blue  when  acted  upon  by  a  small, 
and  green  when  acted  upon  by  a 
large,  proportion  of  one^of  the  al¬ 
kalis. 
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It  is  not  known  to  which  principle  the  elder¬ 
berries  owe  their  medicinal  properties. 

EXTRACT  OF  ELDERBERRIES. 

Crush  the  berries  in  your  hands,  heat  the 
juice  in  the  water -bath,  strain,  and  evaporate  to 
the  consistence  of  an  extract. 

The  extract  of  elderberries  is  given  as  a  sudo¬ 
rific,  in  doses  of  2  to  8  grammes.  In  some  in¬ 
stances  it  is  found  to  exercise  a  purgative  ac¬ 
tion. 

SOEREL. 

The  roots  of  the  sorrel  (Rumex  acetosa)  are 
occasionally  used  as  a  diuretic ;  the  leaves 
(which  contain  binoxalate  of  potass)  have  cool¬ 
ing  and  slightly  laxative  properties. 

Sorrel  forms  the  basis  of  the’  so-called  vege¬ 
table  broth. 

VEGETABLE  BROTH. 

Take  of  Sorrel,  120  grammes. 

Chervil,  16  grammes. 

Water,  1,000  grammes. 

Common  salt,  12  grammes. 

Eresh  butter,  16  grammes. 

Boil  the  sorrel  and  chervil  in  a  small  quantity 
of  water,  with  continual  stirring.  When  the 
plants  are  sufficiently  boiled  add  the  remainder 
of  the  water,  the  salt,  and  the  butter,  and  boil 
again. 


COMMON  LETTUCE. 

The  common  lettuce  (Lactuca  sativa)  is  con¬ 
sidered  to  possess  sedative  properties. 

The  juice  of  the  common  lettuce  (obtained 
by  incision)  contains,  according  to  M.  Que- 
venne  : — 

A  bitter  principle,  soluble  in  water 
and  in  alcohol,  insoluble  in  ether, 
Albumen, 

Caoutchouc, 

Wax, 

An  acid,  of  which  the  exact  nature 
has  not  as  yet  been  ascertained. 
Some  salts. 

According  to  Aubergier  it  contains,  besides 
these  constituents,  also  mannite  and  aspara- 
mide. 

The  bitter  principle  is  unerystallizable  when 
in  a  state  of  purity.  The  matter  which  Quevenne 
takes  for  caoutchouc  would  appear  to  consist 
simply  of  a  mixture  of  resin  and  wax. 


LACTUCA  VIROSA. 

Lactuca  virosa  possesses  sedative  properties 
like  the  Lactuca  sativa,  but  it  is  more  active  than 
the  latter. 

The  milky  juice  of  the  Lactuca  virosa  has  been 
examined  by  Walz,  It  contains  : — 

Lactucin, 

A  fatty  matter  which  exhales  the 
odour  of  the  lettuce,  and  is  fusible 
at  257°  Fahrenheit, 

Another  fatty  matter  which  fuses  at 
167°  Fahrenheit, 

An  insipid  resin. 

An  acrid  resin, 

A  brown  matter  analogous  to  ulmin. 
Another  brown  matter  which  appears 
to  possess  some  alkaline  property. 
Oxalic  acid. 

Lactucin  is  a  crystalline  substance.  It  has  a 
bitter  taste ;  it  is  soluble  in  from  60  to  80  parts 
of  cold  water  ;  it  dissolves  more  readily  in  hot 
water.  It  is  soluble  also  in  alcohol  and  in  ether. 

ALCOHOLIC  TINCTURE  OF  LACTUCA  VIROSA. 

Take  of  Juice  of  lactuca  virosa. 

Alcohol  of  86  C.  (34°  Cartier),  of 
each  equal  parts. 

Mix,  and,  after  the  lapse  of  a  few  days,  filter. 

This  preparation  would  unquestionably  be 
more  efficacious  if  it  were  prepared  with  the  rind 
of  the  plant  alone. 

EXTRACT  OF  LACTUCA  VIROSA. 

Pound  the  leaves  and  stalks  of  the  plant ; 
squeeze  out  the  juice,  and  strain  the  latter 
through  a  linen  cloth.  Evaporate  in  the  stove, 
on  plates. 


LIQUORICE. 

(glycyrrhiza  glabra.) 

The  liquorice-root  contains,  according  to 
Robiquet’s  analysis  ; — 

Glycyrrhizin, 

Starch,  , 

Asparagin, 

A  resinous  oil. 

Albumen, 

Some  salts. 

The  glycyrrhizin,  or  sugar  of  liquorice,  has 
been  studied  by  Robiquet  and  Berzelius.  It  is 
obtained  from  the  root  in  small,  yellow,  trans¬ 
parent  plates  ;  it  has  a  sweet,  saccharine  taste, 
resembling  that  of  the  root.  It  dissolves  readily 
in  water  and  in  alcohol;  its  solutions  are  yellow - 
coloured.  All  acids  precipitate  it  from  its  solu¬ 
tions.  The  precipitates  are  sweet,  and  without 
the  slightest  acidity ;  they  are  soluble  in  boiling 
water,  and  from  their  solutions  in  that  men¬ 
struum  they  precipitate  again,  upon  cooling,  in 
the  form  of  a  jelly.  They  are  soluble  also  in 
alcohol.  They  contain  a  part  of  the  acid  which 
has  served  to  precipitate  them. 

Glycyrrhizin  combines  also  with  bases ;  it  is 
not  susceptible  of  fermentation. 

The  following  is  the  process  of  preparing 
glycyrrhizin : — 

Add  to  an  infusion  of  liquorice-root  a  suffi¬ 
cient  quantity  of  sulphuric  acid  to  effect  the  pre¬ 
cipitation  of  the  whole  of  the  saccharine  matter  ; 
the  precipitate  is  a  compound  of  the  saccharine 
matter  with  the  acid. 

Wash  the  precipitate  with  acidulated  water  (to 
guard  against  solution  during  the  process  of 
washing),  and,  subsequently,  with  pure  cold 
water,  to  remove  the  excess  of  acid.  Dissolve 
the  washed  precipitate  in  alcohol,  to  remove  the 
albumen  which  it  contains  in  admixture.  Add 
to  the  alcoholic  solution,  very  gradually,  as 
much  carbonate  of  potass  as  is  required  for  its 
exact  saturation.  Concentrate  the  liquid  by 
evaporation,  in  order  to  effect  the  subsidence  of 
the  sulphate  of  potass  formed.  Decant  the 
alcoholic  fluid,  anrl  evaporate. 

The  resinous  oil  is  the  principle  to  which  the 
liquorice-root  owes  its  acridity.  This  matter 
seems  to  be  converted  in  the  course  of  time  into 
a  dry  and  insipid  resin. 

POWDER  OF  LiaUORICE. 

Cut  the  root  into  thin  slices,  and  reduce  them 
to  powder,  leaving  the  fibrous  parts  as  residue. 

-  PTISAN  OF  LiaUORICE. 

Take  of  Liquorice-root,  8  parts. 

Boiling  water,  1,000  parts. 

Let  the  root  infuse  in  the  water  for  two  hours, 
and  strain. 

EXTRACT  OP  LIQUORICE. 

Take  of  Liquorice-root,  in  powder,  any  quan¬ 
tity  you  like. 

Lukewarm  water,  a  sufficiency. 

Moisten  the  powder  with  half  its  own  weight 
of  water,  and  operate  by  lixiviation. 

The  liquorice-root  yields  about  one  third  of  its 
own  weight  of  extract. 

The  extract  prepared  after  this  process  is 
greatly  superior  to  the  extract  of  commerce. 
The  latter  has  mostly  been  prepared  by  decoc¬ 
tion,  and  contains  a  larger  proportion  of  acrid 
matter ;  in  some  cases  it  has  got  partially  burnt 
in  the  process.  Zier  mentions  instances  in  which 
the  one  half  of  the  saccharine  principle  was 
gone.  This  he  attributes  to  fermentation  of  the 
liquors  intended  for  the  preparation  of  the  ex¬ 
tract,  and  formation  of  acetic  acid,  which  forms 
with  the  glycyrrhizin  an  insoluble  compound ; 
this  compound  sticks  to  the  boiler,  burns,  and 
suffers  decomposition.  The  extract  of  commerce 
contains  also  copper  which  has  been  mechani¬ 
cally  removed  from  the  evaporating  vessel.  It 
is,  moreover,  almost  invariably  found  adul¬ 
terated  with  a  large  proportion  of  some  inert 
powder. 

DEPURATED  (INSPISSATED)  LIQUORICE  JUICE. 

Take  of  Extract  of  liquorice,  any  quantity  you 
like. 

Cold  water,  a  sufficiency. 

Place  the  extract  on  a  diaphragm,  and  immerse 


this  in  water.  The  extract  will  gradually  dis¬ 
solve.  Strain  the  solution,  and  evaporate  to 
pilular  consistence. 

Roll  the  pilular  mass  into  small  cylindrical 
sticks^  on  a  marble  slab  slightly  oiled,  and  dry 
the  sticks  in  the  sun  or  in  the  stove.  Flavour 
the  extract  with  powder  of  iris  florentina,  or  with 
essence  of  anise.  If  you  use  the  powder  of  iris, 
you  must  incorporate  this  with  the  extract  a 
few  minutes  before  you  take  the  latter  off  the 
fire ;  if  you  want  to  flavour  with  essence  of 
anise,  pour  a  few  drops  of  the  latter  in  a  flask, 
add  the  extract,  shake  the  flask,  and  leave  the 
matter  in  undisturbed  contact  for  one  or  two 
days. 

WHITE  LIQUORICE  PASTE. 

Take  of  Grated  liquorice-root,  1  part. 

Gum  ai  abic, 

White  sugar,  of  each  8  parts. 

Orange-flower-water,  1  part. 

Whites  of  eggs,  a  sufficiency. 

Operate  in  the  same  way  as  you  would  for  the 
preparation  of  marshmallow  paste,  with  this 
difference  only,  that  the  gum  is  to  be  dissolved  in 
the  infusion  of  the  liquorice,  and  not  in  water  (as 
is  the  case  in  the  preparation  of  the  marshmallow 
paste).  Use  for  every  kilogramme  of  sugar  the 
whites  of  twelve  eggs. 

Many  pharmaciens  omit  the  egg  white, 
and  form  the  paste  into  squares  and  cakes,  like 
jujube  paste. 

BROWN  LIQUORICE  PASTE. 

Take  of  Extract  of  liquorice,  1  part. 

Pure  gum  arabic,  15  parts. 

Sugar,  10  parts. 

Extract  of  opium,  a  sufficiency. 

Dissolve  the  extract  of  liquorice  in  25  parts  of 
cold  water.  Strain  the  solution,  and  add  the  gum 
arabic ;  effect  the  solution  of  the  latter  in  the 
water-bath.  Add  now  the  sugar  and  the  extract 
of  opium  (one  gramme  of  extract  of  opium  for 
every  kilogramme  of  sugar).  Evaporate  with 
constant  stirring,  and,  when  the  paste  has  ac¬ 
quired  sufficient  consistence,  pour  it  out  on  an 
oiled  marble  slab.  Cut  the  mass  into  cukes  and 
squares,  or  roll  it  into  sticks. 

BLACK  LIQUORICE  PASTE. 

Take  of  Extract  of  liquorice. 

Sugar,  of  each  1  part. 

Gum  arabic,  2  parts. 

Dissolve  the  extract  of  liquorice  in  four  parts 
of  cold  water,  and  melt  in  the  solution  the  gum 
and  the  sugar.  Strain.  Evaporate  the  liquid 
over  a  gentle  fire  to  a  firm  consistence.  Pour 
the  mass  on  an  oiled  marble  slab,  and  cut  it  into 
cakes  and  squares,  or  roll  it  into  sticks. 


ORIGINAL  COMMUNICATIONS,  TRANS> 
LATIONS,  ETC. 


ON  THE  ACTION  OF  NITRO- SULPHURIC 
ACID  (A  MIXTURE  IN  EQUAL  PRO¬ 
PORTIONS  OF  FUMING  SULPHURIC 
AND  FUMING  NITRIC  ACIDS)  ON 
ORGANIC  SUBSTANCES. 

By  M.  AUGUSTUS  CAHOURS. 

[^Continued from  page  190.] 

BINITRO-SALICYLIC  ETHER. 

The  binitro-salycilic  acid  may  be  etherified 
with  the  greatest  facility.  To  produce  the 
binitro-salycilic  ether,  it  suffices  to  dissolve 
the  acid  in  absolute  alcohol,  to  keep  the  solution 
gently  boiling,  and  to  transmit  through  it  a 
current  of  dry  hydrochloric  acid  gas.  When 
the  alcoholic  liquid  is  reduced  by  gentle  ebul¬ 
lition  to  about  one  half  i^s  original  volume, 
water  is  added  ;  this  determines  the  precipitation 
of  a  heavy  oil,  which  concretes  speedily.  This 
product  is  now  washed  repeatedly  with  distilled 
water,  and  subsequently  dissolved  in  boiling 
alcohol.  Upon  the  cooling  and  spontaneous 
evaporation  of  this  alcoholic  solution  the  new 
product  (the  binitro-salicylic  ether)  is  deposited, 
in  the  form  of  small  brilliant  tablets  or  scales 
presenting  the  same  aspect  as  the  binitric 
salicylate  of  methylene. 
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The  binitro-salicylic  ether  fuses  at  a  moderate 
temperature,  and  concretes  upon  cooling  into  a 
mass  formed  of  fibrous  crystals.  If  the  acid  has 
been  maintained  in  fusion  for  several  minutes, 
it  remains  liquid  a  considerable  length  of  time, 
and  assumes  subsequently,  upon  solidifying,  the 
appearance  of  a  resin. 

It  forms  with  potass,  soda,  and  ammonia,  crys- 
tallizable  salts  analogous  to  those  which  the 
binitro-salicylate  of  methylene  forms  with  these 
alkalis.  When  treated  with  concentrated  solu¬ 
tion  of  potass  it  suffers  decomposition,  and  the 
binitric  salicylate  of  potass  is  regenerated. 

The  analysis  of  the  binitro-salicylic  ether  gave 
the  following  results  :  — 

I.  0.514  grm.  of  substance  yielded  0.157  of 
water  and  0.844  of  carbonic  acid. 

II.  0.500  grm.  of  the  same  sample  yielded 
0.145  of  water  and  0.772  of  carbonic  acid. 

III.  0.488  grm.  of  the  same  sample  yielded 
45  cubic  centimetres  of  nitrogen,  at  the  tempera¬ 
ture  of  66.8  Fahrenheit,  and  under  an  atmo¬ 
spheric  pressure  of  759  millimetres  (about  29.8), 
the  gas  being  saturated  with  moisture. 

These  results,  calculated  in  hundredths,  lead 


to  the  following 

numbers :  — 

I. 

II. 

HI. 

Carbon  . .  . 

.  42.30 

42.11 

— 

Hydrogen  . 

.  3.21 

3.20 

— 

Nitrogen  . 

10.76 

Oxygen  . . . 
Theoretically 
C,8  . . . . 

we  have : — 

• 

42.19 

Hs 

N, 

O 


14 


100 

350 

1400 

3200 


3.12 

10.94 

43.75 

100.00 


It  has  been  stated  in  a  former  part  of  this  essay 
that,  when  the  product  resulting  from  the  action 
of  the  nitro-sulphuric  mixture  upon  salicylate  of 
methylene  is  dissolved  in  boiling  alcohol,  yellow¬ 
ish  scales  of  binitro-salicylate  of  methylene  are 
deposited  upon  the  refrigeration  of  the  alcoholic 
solution.  The  mother  liquor  deposits  upon  eva¬ 
poration  a  well-crystallized  matter,  which  is 
purified  by  redissolution  in  small  quantities  of 
cold  alcohol.  The  binitric  salicylate  of  methylene 
does  not  dissolve  perceptibly  in  that  menstruum  ; 
but  the  second  product  dissolves  readily  in  it, 
and  crystallizes  subsequently,  upon  the  spon¬ 
taneous  evaporation  of  the  alcohol,  in  the  form  of 
yellowish  transparent  tablets. 

The  analysis  of  this  product  gave  the  following 
results  : — 

I.  0.610  grm.  of  substance  yielded  0.090  of 
water  and  0.740  of  carbonic  acid. 

II.  0  518  grm.  of  the  same  sample  yielded 
0.075  of  water  and  0.625  of  carbonic  acid. 

III.  0.500  grm.  of  the  same  sample  yielded 
64.5  cubic  centimetres  of  nitrogen,  at  the  tempe¬ 
rature  of  53.6  Fahrenheit,  and  under  an  atmo¬ 
spheric  pressure  of  754  millimetres  (about  29.6), 
the  gas  being  saturated  with  moisture. 

These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers  : — ■ 


Carbon. . .  . 

I.  11. 

..  33.07  32.91 

III. 

Hydrogen 

..  1.63  1.60 

— 

Nitrogen  . . 

15.19 

Oxygen  . . 

. .  —  — 

— 

lieoretically 

C,6 

we  have  : — 
.  1200 

33.45 

H5  . 

1.74 

N3  . 

.  531 

14.63 

Oi8  ..  . 

50.18 

3593.5 

100.00 

This  product  would  accordingly  appear  to  be 
simply  the  original  salicylate  of  methylene,  with 
three  equivalents  of  hydrogen  replaced  by  three 
equivalents  of  hyponitric  gas.  It  is,  however, 
invariably  accompanied  by  carbazotic  acid. 


ACTION  OF  FUMING  NITRIC  ACID  AND 
OF  NITRO- SULPHURIC  ACID  UPON 
ANISIC  ACID. 

Anisic  acid  dissolves  readily,  with  the  aid  of 
a  gentle  heat,  in  fuming  nitric  acid.  The  addition 


of  water  to  the  solution  effects  the  precipita¬ 
tion  of  yellow  flakes.  These,  when  dried  and 
purified,  give  a  product  possessing  the  composi¬ 
tion  and  properties  of  nitranisic  acid. 

If,  instead  of  operating  in  the  manner  just  now 
described,  we  heat  tlie  liquid  to  ebullition,  car¬ 
bonic  acid  is  evolved,  and  we  obtain  a  complex 
residue,  formed  of  two  substances,  of  which  the 
one  is  soluble  in  solution  of  potass,  and  has  the 
composition  of  carbazotic  acid.  The  other  sub¬ 
stance  is  insoluble  in  solution  of  potass,  and  very 
sparingly  soluble  only  in  water,  even  though 
boiling.  It  dissolves  readily  enough  in  boiling 
alcohol  and  in  boiling  ether,  from  which  solu¬ 
tions  it  separates  upon  cooling  and  evaporation 
hr  the  form  of  brilliant  long  needles,  of  a  pale 
yellow  colour.  These  needles  fuse  at  185  to 
186.8  Fahrenheit.  When  heated  slightly  in  a 
closed  tube  they  sublimate,  forming  fine  slender 
crystalline  needles. 

The  analysis  of  this  product  gave  the  following 
results  : — 

I.  0.500  grm.  of  substance  yielded  0.135  of 
water  and  0.775  of  carbonic  acid. 

II.  0.503  grm.  of  the  same  sample  yielded 
0.139  of  water  and  0.777  of  carbonic  acid. 

III.  0.388  grm.  of  the  same  sample  yielded 
forty-seven  cubic  centimetres  of  nitrogen,  at 
the  temperature  of  59°  Fahr.,  and  under  an 
atmospheric  pressure  of  762  millimetres  (about 
29.9),  the  gas  being  saturated  with  moisture. 

These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers 

I.  II.  III. 

Carbon. .  42.27  42.13  — 

Hydrogen  ...  2.99  3.06  — 

Nitrogen .  ..  14.24 

Oxygen .  —  —  — 

Theoretically  we  have  : — 

Ci4  .  1050  42.35 

He  .  75  3.02 

N,  .  350  14.14 

Ojo  .  1000  40.49 


2475  100.00 

This  substance  has  accordingly,  it  -will  be 
seen,  the  composition  of  binitranisol.  I  have 
ascertained  also  that  it  possesses  equally  the 
properties  of  the  latter  compound. 

A  dilute,  boiling  aqueous  solution  of  potass 
fails  to  affect  this  product,  and  even  in  concen¬ 
trated  solution  of  potass  it  undergoes  alteration 
only  upon  long- continued  ebullition.  A  boiling 
alcoholic  solution  of  potass,  however,  effects  its 
decomposition  speedily,  and  a  sparingly  soluble 
potass  salt  subsides  in  long,  orange-coloured, 
crystalline  needles.  On  decomposing  this  salt 
with  nitric  acid  or  dilute  hydrochloric  acid  a 
new  substance  is  obtained,  which  is  sparingly 
soluble  in  water,  but  dissolves  readily  enough  in 
alcohol  and  in  ether,  and  is  deposited,  upon  eva¬ 
poration  of  the  alcoholic  or  ethereal  solution,  in 
the  form  of  long,  light-coloured  lamellae.  This 
new  substance  is  an  acid,  and  forms  with  potass, 
soda,  ammonia,  and  baryta  soluble  and  crystal- 
lizable  salts. 

The  analysis  of  this  new  acid  gave  the  follow 
ing  results: — 

I.  0.600  grm.  of  .substance  yielded  0.113  of 
water  and  0.859  of  carbonic  acid. 

II.  0.480  grm.  of  the  same  sample  yielded 
0.098  of  water  and  0.692  of  carbonic  acid. 

III.  0.451  grm.  of  the  same  sample  yielded 
58  cubic  centimetres  of  nitrogen,  at  the  tempera¬ 
ture  of  59°  F.,  and  under  an  atmospheric  pres 
sure  of  762  millimetres  (about  29.9),  the  gas  bemg 
saturated  with  moisture. 

These  results,  reduced  to  hundredths,  lead  to 


the  following  numbers  : — 


II. 

39.31 

2.26 


III. 


^  I. 

Carbon . 39.04 

Hydrogen  ...  2.10 

Nitrogen . 

Oxygen .  —  —  — 

and  agree,  accordingly,  with  the  formula  : 

Ci^H^N*  Oio. 


15.10 


We  have : — 

Na  ... 

Oio  .  • 


.  900 

39.13 

2.17 

15.21 

.  1000 

43.49 

2300 

100.00 

Now : — 

Cj2  H^  N2  Oj^g 

is  the  formula  of  Laurent’s  nitrophenesic  acid. 

The  perfect  isomerism  which  exists  between 
salicylate  of  methylene  and  anisic  acid  led  me 
necessarily  to  study  the  action  of  the  nitro- 
sulphuric  acid  upon  the  latter  body.  The  results 
which  I  obtained  differed  considerably  from 
those  produced  by  the  action  of  the  nitro- 
sulphuric  acid  upon  salicylate  of  methylene. 

Anisic  acid  dissolves  readily  in  nitro-sulphuric 
acid  with  the  aid  of  a  gentle  heat ;  the  anisic 
acid  imparts  no  coloration  to  the  nitro-sulphuric 
liquor.  If  the  solution  is  heated  over  a  gentle 
charcoal  fire,  a  reaction  ensues  which  manifests 
itself  by  a  rather  abundant  evolution  of  gas, 
possessing  the  properties  of  carbonic  acid.  The 
heating  is  continued  until  the  liquid  commences 
to  exhibit  signs  of  turbidity,  when  it  is  to  be 
taken  off  the  fire  and  left  to  repose.  Upon  this 
it  separates  into  two  layers,  of  which  the  upper 
one  presents  the  appearance  of  an  oil,  and  con¬ 
cretes  upon  cooling.  To  isolate  the  new  product 
formed,  the  refrigerated  acid  liquid  is  largely 
diluted  with  water  ;  this  effects  the  separation 
of  a  heavy  oil,  which  speedily  concretes  into  a 
hard,  light  yellow  mass.  If  15  parts  of  the 
nitro-sulphuric  liquor  have  been  used  to  1  part 
of  anisic  acid  the  reaction  is  complete. 

The  product  formed  in  this  reaction  is  per¬ 
fectly  insoluble  in  water,  and  may  accordingly 
be  readily  freed  from  all  adhering  traces  of  nitric 
acid  and  sulphuric  acid  by  repeated  washing 
with  boiling  water.  It  dissolves  readily  enough 
in  boiling  alcohol,  but  a  large  portion  of  it  pre¬ 
cipitates  again  upon  cooling.  It  dissolves  much 
more  readily  in  a  mixture  of  equal  parts  of  alco¬ 
hol  and  ether..  If  the  ethereo- alcoholic  solution 
is  left  to  spontaneous  evaporation,  the  new  pro¬ 
duct  separates  in  the  form  of  slightly  yellowish 
shining  tablets.  If  it  is  dissolved  in  cold  an¬ 
hydrous  ether,  and  the  solution  is  left  to  slow 
evaporation  (the  vessel  being  covered  with  a 
sheet  of  perforated  paper),  very  slightly  yellow¬ 
ish  shining  rhomboidric  tablets  are  deposited. 
It  fuses  at  the  temperature  of  136.4  to  140° 
Fahrenheit,  and  sublimates  unaltered  when 
heated  slowly.  It  dissolves  unaltered  in  con¬ 
centrated  nitric  acid  with  the  aid  of  heat,  and 
separates  again  from  the  solution  in  the  crystal¬ 
line  form  upon  cooling. 

It  dissolves  equally  unaltered  in  concentrated 
sulphuric  acid  with  the  aid  of  a  gentle  heat. 

The  analysis  of  this  new  product  gave  the  fol¬ 
lowing  results : — 

I.  0.600  grm.  of  substance  yielded  0.115  of 
water  and  0.760  of  carbonic  acid. 

II.  0.499  grm.  of  the  same  sample  yielded 
0.089  of  water  and  0.627  of  carbonic  acid. 

III.  0.453  grm.  of  the  same  sample  yielded 
66.5  cubic  centimetres  of  nitrogen,  at  the  tem¬ 
perature  of  59°  Fahrenheit,  and  under  an  atmo¬ 
spheric  pressure  of  7 65  millimetres  (about  30), 
the  gas  being  saturated  with  moisture. 

IV.  0.555  grm.  of  another  sample  yielded  0.103 
of  water  and  0.701  of  carbonic  acid. 

IV.  0.451  grm.  of  the  same  sample  as  IV. 
yielded  0.087  of  water  and  0.571  of  carbonic 
acid. 

VI.  0.366  grm.  of  the  same  sample  as  IV. 
yielded  49  cubic  centimetres  of  nitrogen,  at  the 
temperature  of  53.6°  Fahrenheit,  and  under  an 
atmospheric  pressure  of  757  millimetres  (about 
29.7),  the  gas  being  saturated  with  moisture. 

VII.  0.500  grm.  of  a  third  sample  yielded 
0.097  of  water  and  0.632  of  carbonic  acid. 

These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers  ■ 

I.  II.  III.  IV.  V.  VI.  VII. 

Carbon .  34.54  34.19  ..  34.45  34.53  ..  34.47 

Hydrogen  ..  3.13  1.97  ..  2.06  3.14  ..  -.15 

Nitrogen .  ..  17.33 

Oxygen  ....  —  —  — 


17.25 
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And  agree  with  the  formula  : — 

Cl,  IIs  N3  O,,. 

We  have : — 

I.  II, 

Cl, .  1050  34.56 

H5 .  62.5  2.05 

N3  .  531  17.28 

Oi, .  1400  46.11 


3043.5  100.00 

This  substance  has,  accordingly,  the  composi¬ 
tion  ,of  the  trinitrate  of  anisol.  Its  formula 
might,  in  fact,  be  expressed  this  way : — 

Cu  H3  O3 
3(NO,). 

To  demonstrate  that  such  is  really  the  consti¬ 
tution  of  the  new  product,  I  made  the  nitro- 
sulphuric  liquor  act  upon  pure  anisol  :  I 
obtained  a  substance  perlectly  identical  in  com¬ 
position  and  propeities  with  that  just  now 
de.^cribed. 

The  trinitrate  ofanisol  does  not  dissolve  in  a  very 
dilute  solution  of  caustic  potass,  or  in  strongly 
ammoniated  water,  nor  does  it  even  sufier  the 
slightest  alteration  if  these  liquids  are  heated  to 
boiling.  But  the  matter  is  very  diiferent  if  a 
moderately  concentrated  solution  of  caustic 
potass  is  used  :  in  that  case  the  trinitrate  of 
anisol  acquires  an  intense  brownish-red  colour, 
and  suffers  complete  decomposition  after  an 
ebullition  of  a  few  minutes’  duration.  A  pecu¬ 
liar  nitrogenous  acid  is  produced  in  this  reaction, 
which  forms  with  potass  a  salt  very  sparingly 
soluble  in  cold  water.  If  a  sufficiency  of  water 
is  added  to  the  residue  to  effect  the  complete 
solution  of  this  potass  salt,  at  the  temperature 
of  the  boiling  point,  the  salt  separates  again 
upon  cooling  in  long  needles  of  a  gold  chesnut 
colour ;  if  the  refrigeration  is  operated  very 
slowly,  these  needles  may  acquire  a  length  of 
several  centimetres. 

If  the  preceding  potassa  salt  is  treated  with 
dilute  boiling  nitric  acid,  it  yields  up  its  potass 
to  the  latter,  and  a  substance  separates  which  is 
exceedingly  soluble  in  boiling  water,  and  is 
deposited  again  from  the  solution,  upon  cooling, 
in  the  form  of  very  brilliant  yellow  needles. 

This  new  substance  is  an  acid.  It  may  be 
readily  purified  by  repeated  washing  with  dis¬ 
tilled  water,  and  subsequentrecryslallization.  In 
a  state  of  purity  it  possesses  the  following  pro¬ 
perties  :  — 

It  is  but  sparingly  soluble  in  cold,  but  dis¬ 
solves  with  great  facility  in  boiling,  water  ;  from 
the  solution  in  the  latter  menstruum  it  sepa¬ 
rates  again  almost  entirely  upon  cooling.  It 
dissolves  readily  in  alcohol  and  in  ether.  By 
spontaneous  evaporation  of  the  ethereal  solution 
it  is  obtained  in  the  form  of  small,  hard,  and 
very  brilliant  prismatic  crystals. 

Fuming  nitric  acid  dissolves  it  readily,  but 
fails  to  alter  it,  even  upon  ebullition. 

It  dissolves  in  a  highly  dilute  boiling  solution 
of  potass,  and  forms  with  the  latter  base  a  salt, 
which  separates  almost  entirely  upon  cool¬ 
ing. 

It  combines  equally  with  soda  ;  the  soda  salt  is 
obtained  in  the  form  of  long  gold-yellow  needles. 
It  is  much  more  readily  soluble  than  the  potass 
salt. 

With  ammonia  it  forms  a  very  sparingly  solu¬ 
ble  salt,  which  crystallizes  in  long  orange- 
coloured  needles. 

With  strontia  and  baryta  it  forms  sparingly 
soluble  salts,  wh’ch  crystallize  in  the  form  of 
fine  needles  of  a  beautiful  yellow  colour  and 
silky  aspect. 

It  dissolves  also  oxide  of  silver  ;  the  solution, 
left  to  slow  evaporation,  deposits  the  silver  salt 
in  the  form  of  firie  orange-yellow  needles. 

The  analysis  of  this  new  acid  gave  the  follow¬ 
ing  results  : — 

I.  0.465  grm.  of  substance  yielded  0.057  of 
water  and  0.532  of  carbonic  acid. 

II.  0.450  grm.  of  the  same  sample  yielded 
0.048  of  water  and  0.519  of  carbonic  acid. 

III.  0.397  grm.  of  the  same  sample  yielded 
63  centimetres  of  nitrogen,  at  the  temperature 
of  59®  F.,  and  under  an  atmospheric  pressure  of 


775  millimetres,  the  gas  being  saturated  with 
moisture. 

IV.  0.353  grm.  of  another  sample  yielded 
0.045  of  water  and  0.404  of  carbonic  acid. 

V.  0.455  grm.  of  the  same  sample  as  IV. 
yielded  71  cubic  centimetres  of  nitrogen,  at  the 
temperature  of  53.6  Fahrenheit,  and  under  an 
atmospheric  pressure  of  761  millimetres,  the  gas 
being  saturated  with  moisture. 

VI.  0.400  gtm.  of  a  third  sample  yielded 
0.047  of  water  and  0.459  of  carbonic  acid. 

These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers  : — 


I.  II.  III. 

IV.  V. 

VI. 

Caibon  .... 

31.20  31.45  ..  31.21  .. 

31.29 

Hydrogen  . . 

1.36  1.19  .. 

1.40  .. 

1.30 

Nitrogen  . . . 

..  18.34 

..  18.46 

Oxygen  .... 

—  —  — 

. —  — 

— 

and  agree  with  the  formula. 

C42  H3  N3  O44. 

We  have :  — 

C12  . 

.  900 

31.44 

II3  .. 

.  37.5 

1.31 

N3  •• 

.  531 

18.34 

Ou  . 

.  1400 

48  91 

2868.5 

100.00 

Now,  this  is  exactly  the  composition  of  carba- 
zotic  acid.  As  the  new  acid  differs  fiom  the 
latter  in  the  form  of  crystallization,  point  of 
fusion,  solubility,  and  external  characters  of 
some  of  its  salts,  I  shall  regard  it  as  isomeric 
with  carbazotic  acid,  and  I  propose  to  designate 
it  by  the  name  pier  anisic  acid.” 

In  order  to  determine  the  equivalent  of  the 
picranisic  acid  I  have  analyzed  several  of  its 
salts. 

riCIl.4.NISATE  OF  POTASS. 

This  salt  crystallizes  in  long  needles  of  a  gold- 
chestnut  colour,  and  which  under  certain  in¬ 
cidences  present  a  metallic  lustre. 

I.  0.511  grm.  of  this  salt  yielded  0.167  of 
neutral  anhydrous  sulphate  of  potass  =  0.090  of 
anhydrous  potass  ;  this  gives  the  number  2759.8 
as  the  atomic  weight  of  the  acid.  Theoretical 
calculation  gives  the  number  2750. 

II.  0.650  grm.  of  another  sample  yielded  0.212 
of  neutral  sulphate  of  potass  =  0.1 15  of  potass. 
This  gives  the  number  2745  as  the  atomic  weight 
of  the  acid. 

PICRANISATE  OF  BARYTA. 

'This  salt  is  deposited  upon  the  slow  refrigera¬ 
tion  of  a  boiling  solution  of  it,  in  the  form  of 
fine,  gold-yellow  needles  of  silky  aspect  and 
lustre. 

0.625  grm.  .of  the  dried  salt  yielded  0.244  of 
sulphate  of  baryta  =  0.1598  of  baryta.  This  gives 


the  number  2765  as  the  atomic  weight  of  the 
acid.  Theoretical  calculation  gives  the  number 
2756. 


PICRANISATE  OP  AMMONIA. 

Picranisic  acid  dissolves  very  readily  in  boiling 
ammonia;  the  ammoniacal  salt  is  deposited  upon 
slow  refrigeration  of  the  liquid,  in  the  form  of 
long  needles,  which,  in  some  cases,  have  a  yel¬ 
low  colour  slightly  leaning  to  orange  ;  and  pre¬ 
sent  in  others  the  beautiful  red  tint  of  bichro¬ 
mate  of  potass.  A  new  crystallization  often 
suffices  to  make  the  salt  pass  from  one  of  these 
modifications  to  the  other. 

I.  0.351  grm.  of  the  yellow  salt  yielded  0.079 
of  water  and  0.377  of  carbonic  acid. 

II.  0.370  grm,  of  the  same  salt  yielded  72 
cubic  centimetres  of  nitrogen,  at  the  tempera¬ 
ture  of  59°  Fahrenheit,  and  under  an  atmo¬ 
spheric  pressure  of  7  62  millimetres,  the  gas  being 
saturated  with  moisture. 

III.  0.432  grm.  of  the  red  salt  yielded  0.095  of 
water  and  0.465  of  carbonic  acid. 


IV.  0.404  grm.  of  the  same  salt  yielded  77 
cubic  centimetres  of  nitrogen,  at  the  temperature 
of  51.8  Fahrenheit,  and  under  an  atmospheric 
pressure  of  762  millimetres,  the  gas  being  satu¬ 
rated  with  moisture. 


These  results,  reduced  to  hundredths,  lead  to 
the  following  numbers  : — 

Carbon .  29.30 

Hydrogen  . . 

Nitrogen .... 

Oxygen  .... 

Theoretically 

C|0 . 

h; . 

N4 . 

Ou . 


I. 

II. 

III.  IV. 

29.30 

29.35  — 

2.49 

2.45  — 

.  . 

22.86 

..  22.89 

!  have 

•— 

900 

29.27 

75 

2.43 

708 

22.76 

1400 

45.54 

3083  100.00 

The  anisic  acid,  although  possessed  of  greater 
stability  than  the  salicylic  acid,  seems  yet,  like 
the  latter,  incapable  to  resist  the  energetic  action 
of  fuming  nitric  acid  and  of  the  nitro-sulphuric 
mixture. 

If  the  action  of  these  acids  upon  anisic  acid  is 
carried  beyond  a  certain  limit,  decomposition 
ensues  :  the  carbon  suffers  actual  combustion, 
and  is  converted  into  carbonic  acid,  whilst  the 
residuary  product,  the  anisol,  a  body  of  much 
greater  stability  than  the  anisic  acid,  exchanges 
a  certain  amount  of  hydrogen  (more  or  less  in 
proportion  to  the  duration  of  the  action)  for  an 
equivalent  amount  of  hyponitric  gas. 

The  subjoined  table  will  show  that  there 
exists  the  most  perfect  parallelism  between  sali¬ 
cylic  acid  and  anisic  acid  : — 


SALICYLIC  SERIES. 

Ci4  Hg  Og,  Salicylic  acid 
Ci4  Hg  Og— 2C02  =  Ci2  Hg  O2,  Phenol 
Ci4  Hg  Og  +  2C1=  cm  C44  Hg  Og,  Chlorosalicylic 
acid  Cl 

C44Hg05  -f  2Br  =  BrH  +  C14  Hg  Og,  Bromosalicylic 
acid  Br 

C44  Hg  Og  +  NOg,  HO  =  2110  +  Ci4  Hg  Og 
Nitrosalicylic  or  indigotic  acid  (NO4) 

Ci4  Hg  Og  t  2NO5,  HO  =  2CO2  +  4HO  +  C12  H4  O2, 
binitrate  of  Phenol  (2NO4) 

Ci4  Hg  Og  +  3NO5,  HO  =  2CO2  +  6HO  -f  C12  H3  O2, 

trinitrate  of  Phenol  3(N04) 


ANISIC  SERIES. 

CjgHgOg,  Anisic  acid 
CiG  Hg  Og— 2C02  =  Ci4  Hg  O2,  Anisol 
Cjg  Hg  Og -f  2Cl  =  CiH-t- Cjg  H7  Og,  Chloranisic 
acid  Cl 

Cjg  Hg  Og +  2Br=BrH-f  C^g  H^  Og,  Bromanisic 
acid  Br 

CjgHgOg  -fN05,H0=2H0  +  CjgH70g,  Nitranisic 
acid  (NO4) 

Cigllg  Og  -f  2NO5,  HO  =  2CO2  +  4HO  H-  Ci4  Hg  O2, 
binitrate  of  Anisol  2(N04) 

Cjg  Hg  Og  3NOg,  HO  =  2CO2  +  6HO  -1-  C.4  IL  O2, 
trinitrate  of  Anisol  SCN^) 


ON  THE  PREPAPATION  OF  VITRIABLE 
PIGMENTS. 

By  Dr.  A.  WACHTER. 

[  Continued  from  page  191.] 

The  gold  precipitate  from  0.5  gramme  is  to  be 
prepared  in  the  same  manner  as  for  the  dark 
purple ;  whilst  moist  it  must  be  removed  from 
the  filter,  and  well  mixed  upon  the  glass  plate 
with  12  grammes  of  lead- glass  obtained  by  fusing 
minium  4  parts,  quartz  sand  2  parts,  and  cal¬ 
cined  borax  1  part.  It  is  next  dried  as  before 


described,  and  reduced  to  powder  upon  a  plate 
of  glass ;  no  silver  in  this  case  is  added.  The 
proportion  of  lead-glass  to  gold  holds  good  for 
the  same  temperature  as  in  the  case  of  the  two 
purple  pigments :  a  lower  temperature  requires  a 
larger  proportion  of  lead-glass.  A  little  silver 
added  to  this  pigment  converts  the  red  violet  into 
a  dark  purple ;  when  it  is  employed  alone  for 
glass-painting  it  makes  a  first-rate  purple. 

BLUE  VIOLET. 

The  preceding  gold  precipitate  of  0,5  gramme 
gold  is  mixed  while  moist  in  the  glass  plate  with 
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10.5  grammes  of  a  lead-glass  prepared  by  fusing 
4  parts  of  minium  witli  1  of  quartz  sand,  drying 
it  as  before  described,  and  then  reducing  it  to  a 
fine  powder  on  the  glass  plate.  If  the  pigment 
is  to  be  burnt  in  at  a  lower  temperature,  the 
quantity  of  lead-glass  must  be  increased.  This 
blue -violet  pigment  is  well  adapted  for  mixing 
with  blue  pigment,  but  it  is  not  applicable  to 
glass-painting.  For  preparing  good  purple  and 
violet  vitrifiable  pigments  the  most  important 
condition  is  the  very  minute  state  of  division 
of  the  gold  in  the  gold  precipitate,  and  of  the 
latter  in  the  lead- glass ;  this  is  effected  by 
mixing  the  moist  precipitate  with  the  glass. 
Every  possible  tint  of  purple  and  violet  may  be 
produced  by  mixing  the  light  purple  with  the 
dark  purple,  or  with  the  red  violet,  or  with  the 
dark  purple,  in  various  proportions.  An  ama¬ 
ranth-red  colour  is  furnished  by  the  light 
purple  without  any  addition  of  silver.  This 
colour  is  seen  on  most  of  the  porcelains  of  the 
last  century,  when  the  peculiar  property  of  silver 
of  converting  the  amaranth-red  into  a  rose-red 
colour  seems  not  to  have  been  known.  Dr. 
Richter  appears,  however,  to  have  used  this  pig¬ 
ment  for  his  purple,  at  the  Royal  Berlin  Manu¬ 
factory  of  Porcelain,  at  the  commencement  of  this 
century  ;  and  a  very  beautiful  rose  colour  may 
be  seen  on  the  vessels  of  that  period. 

PINK. 

Dissolve  one  gramme  of  gold  in  nitro- muriatic 
acid ;  mix  this  solution  with  another  of  50 
grammes  of  alum  in  20  litres  of  spring  water  ; 
then  mix  it,  constantly  stirring,  with  1.5  gramme 
of  solution  of  protochloride  of  tin,  sp.  gr.  1.700  ; 
and  add  ammonia  to  precipitate  the  whole. 
Upon  the  subsidence  of  the  precipitate,  pour  off 
the  supernatant  liquid,  and  replace  it  about  ten 
times  successively  with  a  like  amount  of  spring 
water ;  collect  the  precipitate,  and  dry  at  a  gentle 
heat.  This  will  weigh  about  13.5  grammes.  It 
must  be  mixed  with  2.5  grammes  carbonate  of 
silver,  and  70  grammes  of  the  lead- glass  de¬ 
scribed  under  light  purple,  and  reduced  to  fine 
powder  on  a  glass  plate.  This  colour  is  only 
calculated  to  give  a  light  pink  ground  on  porce¬ 
lain,  and  should  only  be  applied  in  a  thin 
layer,  otherwise  the  gold  comes  away  in  the 
metallic  state,  and  no  colour  is  produced.  All 
the  above-described  gold  colours  do  not  lurnish 
red  or  violet  glasses,  as  might  be  supposed, 
w’hen  fused  alone,  but  many  of  them  dirty 
brown  or  yellowish  glasses,  presenting  a  troubled 
appearance,  from  the  separation  of  metallic  gold 
and  silver.  To  develop  their  beautiful  tint  they 
must  be  fused  on  a  porcelain  glaze  on  a  layer 
which  should  not  be  too  thick.  The  porcelain 
glaze  is  then  coloured  through  and  through,  as 
may  be  seen  on  a  fracture  of  the  porcelain. 
When  the  layer  is  too  thick  the  gold  and  silver 
separate  in  a  metallic  state,  and  produce  either 
a  liver  colour  or  no  colour  at  all. 

[To  he  continued. '\ 


DESCRIPTION  OF  A  NEW  COMPOUND 
OF  BORACIC  ACID  WITH  SODA ;  AND 
SUGGESTIONS  ON  THE  PROBABLE 
MODE  OF  FORMATION  OF  BORACIC 
ACID. 

By  P.  BOLLEY. 


Tlie  author’s  attention  was  directed  to  this 
inquiry  from  having  frequently  witnessed  the 
disengagement  of  ammoniacal  gas  when  solu¬ 
tions  of  borax  and  chloride  of  ammonium  are 
mixed.  He  could  find  no  mention  of  this  fact  in 
any  work,  perhaps  from  its  unimportance,  and 
now  offers  two  explanations.  An  exchange  of 
baseband  acids  may  take  place,  and  borate  of 
ammonia  and  chloride  of  sodium  be  formed,  from 
borate  of  soda  and  chloride  of  ammonium,  the 
borate  of  ammonia  parting  with  ammonia  at  a 
very  low  temperature,  like  other  ammoniacal 
salts ;  or  the  chlorine  of  the  sal-ammoniac  may  rob 
the  borax  of  some  part  of  its  soda,  and  form  a 
corresponding  amount  of  chloride  of  sodium  with 
liberation  of  ammonia,  a  larger  amount  of  boracic 
acid  forming  a  salt  with  the  remainder  of  the 


soda.  The  author  resolved  upon  testing  these  two 
suppositions,  with  the  hope  of  finding  the  long- 
lost  quadriborate  of  soda.  The  salts  of  boracic 
acid  with  soda  at  present  known  are: — NaO, 
BO3;  NaO,  2BO3  NaO,  6BO3.  There  must 
be  some  numbers  missing  in  the  series.  I  mixed 
chloride  of  ammonium  with  crystallized  borax, 
two  equivalents  of  the  latter  to  one  of  the  former, 
dissolved  the  whole,  and  boiled  it  as  long  as 
ammoniacal  vapours  were  emitted.  I  then  fil¬ 
tered,  and,  subsequently,  slowly  evaporated,  the 
solution.  This  experiment  I  repeated  several 
times,  but  each  time  all  the  first  crops  of  crystals 
W'ere  borax,  and  as  evaporation  advanced,  if  the 
temperature  had  been  too  high,  the  solution  be¬ 
came  syrupy,  and  refused  to  deposit  crystals. 
On  very  slow  evaporation  crystalline  crusts 
separated  at  the  bottom,  as  well  as  on  the  sur¬ 
face,  and  these  agreed  in  external  character  and 
chemical  reaction.  After  rinsing  in  water,  and 
once  recrystallizing,  they  were  obtained  nearly 
free  from  chlorine;  the  mother  liquor  always 
contained  a  large  proportion  of  chloride  of  so¬ 
dium.  These  crusts  are  very  hard,  milk-white 
or  vitreous,  brilliant,  and  present  on  the  surface 
a  number  of  minute  accreted  crystals,  which 
exhibit  a  radiate  structure  when  broken. 
Heat  expels  much  water  from  them,  but  they 
do  not  puif  up  so  much  as  borax.  The  crys¬ 
tals  dissolve  at  common  temperatures  in  from 
five  to  six  parts  of  water.  The  solution  gives 
white  granular  precipitates  of  boracic  acid  even 
with  dilute  nitric  or  sulphuric  acid.  This  would 
suffice  to  show  that  the  mass  was  no  mixture  of 
borax  with  free  boracic  acid,  because  in  a  satu¬ 
rated  solution  of  borax,  made  at  an  ordinary 
temperature,  boracic  acid  is  not  eliminated  by 
an  addition  of  acid ;  on  the  contrary,  boracic 
acid  is  more  soluble  in  water  to  which  some 
acid  has  been  added  than  in  pure  water.  The 
solution  of  crystals  has  no  action  on  turmeric  or 
litmus  paper,  whereas  a  common  solution  of 
borax,  and  also  a  solution  of  boracic  acid,  turn 
turmeric  paper  quite  brown. 

The  salt  was  decomposed  in  a  platinum  dish 
with  recently- prepared  hydrofluoric  acid  and 
sulphuric  acid,  and  the  sulphate  of  soda  deter¬ 
mined.  The  following  were  the  results  of  the 
analysis  : — 

Soda .  17.60  17.35  16.44  1  18.23 

Boracic  acid  82.40  82.65  83.56  4  81.77 

The  water  lost  by  the  powdered  salt  over  sul¬ 
phuric  acid  was  32.36,  34.0,  34.5,  34.99  per 
cent.,  which  answers  to — 

Calculated.  Found. 

1  equiv.  soda .  11.92  11.50 

4  equi  vs.  boracic  acid  ....  53.46  53.88 

10  equivs.  water .  34.62  34,62 

Precipitates  are  furnished  from  the  solution  of 
the  salt  with  all  those  saline  solutions  to  which 
a  solution  of  borax  yields  precipitates.  Their 
colour  and  solubility  is  the  same,  and  it  is  also 
to  be  noticed  that  on  washing  the  precipitates 
furnished  by  heavy  metallic  oxides  the  amount 
of  boracic  acid  falls  off  very  considerably.  I 
subjoin  to  this  detail  of  experiments  my  view  of 
the  natural  formation  of  boracic  acid  and  of 
sassoline.  I  infer  the  formation  of  boracic  acid 
from  the  behaviour  of  borax  towards  chloride  of 
ammonium. 

Payen  has,  among  other  modern  chemists, 
devoted  much  attention  to  the  formation  of  this 
acid  in  its  natural  state.  Heretofore,  as  is  well 
known,  it  has  only  been  found  in  Tuscany,  in 
the  neighbourhood  of  Sienna,  near  Castelmona, 
and  Sasso,  and  on  the  island  volcano.  Each  of 
these  places  is  situated  in  a  volcanic  district, 
and  in  both  localities  hot  vapours  ascend  from 
the  earth. 

Payen  supposes  that  strata  of  sulphuret  of 
borax  occur  at  some  depth,  that  these  are  de¬ 
composed  by  percolating  water  from  the  ocean, 
and  produce  boracic  acid  and  sulphuretted  hydro¬ 
gen.  Part  of  the  boracic  acid  sublimes,  forms  pre¬ 
cipitates,  and  arrives  at  the  lagoons ;  part  of  it 
decomposes  the  salts*  contained  in  the  sea  water 
and  the  carbonate  of  lime  of  the  rock,  thus 
liberating  carbonic  and  muriatic  acids,  &c.  This 
is  building  one  hypothesis  upon  another  not  yet 


proved.  Who  ever  found  sulphuret  of  borax  in 
its  native  state  ?  or  who,  judging  from  its  artifi¬ 
cial  preparation,  would  predicate  the  existence 
of  all  the  conditions  of  its  formation  in  a  rare 
state  of  combination  ?  Boracite  and  datolite, 
borates  of  magnesia  and  lime,  behave  towards 
chloride  of  amrnonium  precisely  like  borax,  and 
liberate  ammonia.  But  several  other  minerals, 
besides  these  and  tincal,  contain  boracic  acid, 
tourmaline,  axinite,  &c.  Now,  in  a  volcanic  dis¬ 
trict  the  occurrence  of  sal-ammoniac  in  a  native 
state  is  not  at  all  unnatural,  and  the  presence  of 
one  of  the  minerals  just  mentioned  is  all  that  is 
necessary  for  the  production  of  boracic  acid  under 
these  circumstances.  Let  excess  of  chloride  of 
ammonium  be  present  and  the  borax  will  be  en¬ 
tirely  decomposed  into  chloride  of  sodium  and 
boracic  acid,  and  so  with  the  other  compounds 
of  borax.  There  is  no  difficulty  in  explaining 
the  ascent  of  the  boracic  acid  with  the  hot 
vapours,  as  this  acid  is  readily  volatilized  from 
aqueous  or  alcoholic  solutions  with  the  vapours 
of  these  liquids.  That  boracic  acid  is  formed 
according  to  my  views  appears  further  probable 
from  the  occurrence  of  ammonia  in  the  vapours 
collected  by  Payen  at  Monte  Rotundo,  in 
Tuscany,  where  native  boracic  acid  is  found  in 
great  abundance. — Liebig’s  Annalen,  Oct,,  1848. 


ON  HYDRATED  VALERIANATE  OF  ZINC. 
By  M.  G.  C.  WITTSTEIN. 


The  valerianate  of  zinc  which  remains  upon 
the  evaporation  of  aqueous  solutions  of  the  salt  is 
anhydrous.  If  a  concentrated  solution  of  sulphate 
of  zinc  is  mixed  with  valerianate  of  soda,  a 
loose,  white,  scaly  precipitate  is  obtained,  which 
is  equally  anhydrous  valerianate  of  zinc.  How¬ 
ever,  if  the  valerianate  of  zinc  finds  itself  at  the 
moment  of  its  formation  in  contact  with  even  a 
comparatively  small  quantity  of  water,  it  com¬ 
bines  chemically  with  a  large  proportion  of  the 
latter.  If,  for  instance,  recently  precipitated  and 
well- washed  carbonate  of  zinc  is  mixed  with  a 
sufficiency  of  water,  to  form  a  thin  paste,  and 
the  requisite  quantity  of  valerianic  acid  (to  be 
determined  previously  by  calculation)  is  then 
added,  the  whole  of  the  carbonate  is  speedily 
converted  into  hydrated  valerianate  of  zinc.  This 
new  salt  may  be  dried  at  122“  Fahr.  without 
losing  any  of  its  water.  There  is  hardly  the 
slightest  perceptible  difference  of  appearance  be¬ 
tween  this  hydrated  and  the  anhydrous  salt. 
If  the  hydrated  salt  is  exposed  to  a  temperature 
of  212“  Fahr.  the  water  is  gradually  expelled, 
the  salt  shrinks,  and  there  remains  at  last  a 
homogeneous,  resinous,  dirty  white  anhydrous 
mass.  In  an  experiment  of  this  kind  made  by  M. 
Wittstein  the  hydrated  valerianate  of  zinc  lost  44 
per  cent,  of  its  weight ;  the  remaining  56per  cent, 
gave  17  of  oxide  of  zinc,  which  proved  that  none  of 
the  acid  had  been  lost,  since  17  of  zinc  requires 
38.58  of  valerianic  acid  to  form  the  neutral 
valerianate  of  that  metal.  The  residue  contained 
still  a  trifling  proportion  of  water. 

The  hydrated  valerianate  of  zinc  has  accord¬ 
ingly  the  following  composition 

Found.  Atoms.  Calculated. 

Oxide  of  zinc _  17.00  1  16.94 

Valerianic  acid  . .  38.58  1  38.42 

Water .  44.42  12  44,64 


100.00  100.00 

which  may  be  expressed  by  the  formula: — 

ZnO,  Cio  Hg  O3 12HO. 

The  hydrated  valerianate  dissolves  more  readily 
in  water  than  the  anhydrous.  One  part  of  hy¬ 
drated  salt  requires  forty-four  parts  of  water  for 
its  solution.  The  solution  of  the  hydrated,  like 
that  of  the  anhydrous,  salt  turns  turbid  when 
heated,  and  recovers  its  transparency  upon 
cooling. 

If  the  solution  of  the  hydrated  salt  is  boiled 
for  some  time,  part  of  the  precipitate  formed 
during  the  ebullition  refuses  to  dissolve  again 
upon  cooling.  This  persistent  precipitate  con¬ 
sists  of  an  anhydrous  salt,  which,  upon  analysis, 
yields,  howeyer,  inyariably  a  much  larger  pro- 
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portion  of  oxide  of  zinc  than  corresponds  to  the 
neutral  valerianate.  I  obtained  mostly  60  per 
cent,  and  more  of  the  oxide,  instead  of  30  per 
cent.  This  proves  that  the  neutral  salt  suffers 
decomposition  in  the  process,  resulting  in  sepa¬ 
ration  of  part  of  the  acid  and  formation  of  a  basic 
salt  of  zinc.  It  is  evidently  that  portion  of  the 
precipitate  which  subsides  to  the  bottom  of  the 
vessel  during  the  ebullition  that  suffers  this  de¬ 
composition.  I  could,  however,  never  yet  suc¬ 


ceed  to  obtain  it  free  from  admixture  of  the 
neutral  salt. 

The  I'oimation  of  the  basic  salt  during  the 
ebullition  of  the  solution  of  the  neutral  salt 
gives,  as  a  hint,  to  conduct  the  evaporation  of  the 
solution  at  a  gentle  heat  only,  if  we  wish,  to  ob¬ 
tain  the  neutral  compound  unaltered.  The 
neutral  salt  remaining  in  solution  was  found  to 
be  anhydrous,  a  result  that  might  have  been  an¬ 
ticipated. — Buchner's  Repertoriuni. 


A  VIEAV  OF  THE  VAHIOUS  KINDS  OF  POLARITY, 

THE  OPPOSITIONS  Oil  ANTITHESES  AVIIICH  GIVE  KISE  TO  THAT  IDEA,  AND  THE  HYPOTHESES 
BY  AV'HICH  IT  HAS  BEEN  PBOPOSED  TO  EXPLAIN  THEM.* 


Polarities. 

Polarization  of  light . 

Dipolarization  by  crystals 
Magnetism  (iron,  &c.)  . . . 


Terrestrial  magnetism  . . . 
Electricity  (induction)  .  . 


Chemical  polarity,  | 

composition  or  systasis  j 
Chemical  polarity,  ( 

analysis  and  synthesis ) 
Galvanism . 

Electro -magnetism . 


Electro-magnetic  induc¬ 
tion 


Electro-tonic  state? 
Diamagnetism  (bismuth, 
&c.) 

Magne-crystallization  .  . . 
Crystalline  form . 


Dipolarization  by  crystals 

Circular  polarization  af¬ 
fected  by  galvanic  cur¬ 
rent 

Polarization  by  heat  .... 


Antithesis. 

Transmission  and  non-trans¬ 
mission 

Complementary  colours  . 

Attraction  and  repulsion  . .  . . 


Needle  points  N.  and  S.  nearly 
Attraction  and  repulsion  .... 

Base  and  acid 


Anion  and  cathion  . 

Zinc  and  copper  under  action  of 
acid 

Magnet  turns  right  or  left  by 
galvanic  current 

Magnetism  started  or  stopped 
gives  galvanic  current  oppo¬ 
site  ways 

Repulsion  and  attraction . 


Crystalline  axis  directed  by  the 


magnetic  line 


Opposite  faces  making  the  same 
definite  angle  with  an  axis 

Complementary  colours  . 


Deviation  of  plane  of  polariza¬ 
tion  to  right  and  left 


Transmission  and  non-trans- 
mission 

“  See  Dr.  AVhewell’s  “  Lecture  on  the  Idea  of  Polarity,”  page  172. 


Hypothesis. 

(Particles  with  poles,  or  better) 
transverse  vibrations. 

TransA’erse  vibrations. 

Attraction  and  repulsion  at  a  dis¬ 
tance  of  (solid  particles,  or  better) 
of  two  opposite  fluids. 

(Two  poles,  four  poles,  or  better) 
the  earth  a  mass  of  polar  elements. 

Two  opposite  fluids,  particles  attract¬ 
ing  and  repelling  at  a  distance,  or 
action  through  polar 
particles  (Faraday). 


contiguous 


Opposite  motion  of  anion  and  cathion. 
Current  of  fluid  in  the  wire. 

The  magnet  is  composed  of  trans¬ 
verse  circulating  galvanic  currents. 
Galvanic  current  has  momentum. 


Induction  like  magnetism  (F.  2429). 
Two  fluids  ? 

Line  of  anion  and  cathion  directed 
by  the  magnetic  line  ? 

Elementary  particles  definitively  ar¬ 
ranged  in  space  according  to  anion 
and  cathion  ? 

Transverse  vibrations  determined  by 
crystalline  axis. 

Circular  luminiferous  vibrations 
connected  with  galvanic  current  ? 

Tranverse  vibrations  ? 


EXPERIMENTS  ON  DIAMAGNETISM. 
By  H.  C.  CERSTED.* 

At  a  meeting  of  the  Royal  Society  of  Sciences 
at  Copenhagen,  on  the  30th  of  June,  I  communi¬ 
cated  the  results  of  some  researches  I  had  made 
upon  diamagnetism,  an  abstract  of  which  ap¬ 
peared  in  the  proceedings  of  the  society.  During 
the  vacation  I  have  continued  my  experiments, 
and  have  obtained  several  new  results.  As  the 
memoir  will  not  appear  for  many  months,  I  have 
decided  on  giving  an  abstract,  which  may  be 
communicated  to  m3'  distant  friends. 

My  researches  relate  to  the  celebrated  dia¬ 
magnetic  discoveries  of  Mr.  Faraday,  and  to  the 
extensions  they  have  received  from  some  learned 
Germans. 

Mr.  Faraday,  in  the  experiments  with  his 
great  electro-magnet,  met  with  a  class  of  bodies 
which  are  repelled  by  the  two  poles  of  the 
magnet.  One  or  two  examples  of  this  repul¬ 
sion  had  been  known  for  some  time ;  but  the 
researches  of  the  illustrious  Englishman  have 
rendered  this  fact  general,  and  of  such  import¬ 
ance  as  to  become  the  object  of  attention  of  all 
philosophers.  Brugmanns  had  already  dis- 

•  “Annales  de  Chimie  et  de  Physique”  and  “Philoso¬ 
phical  Magazine.” 


covered  in  1778  that  bismuth  is  repelled  by  the 
two  poles  of  a  magnet.  Becquerel,  sen.,  again 
met  with  this  repulsion  both  in  bismuth  and  in 
antimony.  Mr.  Farada3'  found  that  his  great 
electro-magnet  produced  this  repulsion  in  almost 
all  the  bodies  it  did  not  attract.  He  discovered 
at  the  same  time  that  long  pieces  thus  repelled 
assume,  under  the  influence  of  the  electro¬ 
magnet,  a  position  perpendicular  to  that  which 
an  attracted  body  would  take  under  the  same 
circumstances.  This  property  lie  called  dia¬ 
magnetism. 

M.  Reich,  of  Freiburg,  so  well  known  from 
his  beautiful  experiments  on  the  deviation  in  the 
fall  of  bodies  from  a  great  heiuht,  applied  to 
the  discover}'  of  diamagnetism  the  observation, 
overlooked  by  other  philosophers,  that  the  two 
poles  of  the  magnet  employed  together  do  not 
produce  on  these  bodies  a  repulsion  equal  to  the 
sum  of  the  repulsions  produced  by  each  of  them, 
but  equal  to  their  difference  ;  so  that  their  joint 
effect  is  null  when  their  forces  are  equal.  At 
the  same  time  he  made  some  experiments  tvhich 
seemed  to  indicate  that  the  pole  which  repulsed 
the  diamagnetic  bod}'  produced  in  the  parts 
adjacent  to  it  a  magnetic  force  similar  to  its 
own,  but  not  an  opposite  force,  as  occurs  in  at¬ 
tracted  bodies.  Professor  Weber  confirmed 


the  opinion  of  M.  Reich*  by  some  very  elaborate 
researches,  and  showed  that  diamagnetic  bodies 
acquire,  under  the  influence  of  the  electro¬ 
magnet,  a  transversal  magnetism  having  two 
poles,  but  so  placed  that  each  of  them  has  the 
same  kind  of  magnetism  as  the  pole  nearest  to 
the  electro-magnet. 

M.  Poggendorfi'  conceived  some  very  decisive 
experiments,  which  have  the  advantage  of  proving 
the  new  viev/  in  an  easy  manner  ;  and  M.  Pliicker 
contributed  a  further  experiment,  which,  if  it 
did  not  tend  to  establish  the  view,  rendered  the 
possibility  of  proving  it  more  easy. 

In  my  experiments  I  made  use  of  the  large 
U-shaped  electro-magnet  of  the  Polytechnic 
School  of  Copenhagen,  which  is  capable  of 
carrying  1,400  kilogrammes. f  It  must,  how¬ 
ever,  be  remarked  that  it  was  not  necessary  to 
put  all  its  force  in  activity  for  these  experiments  ; 
but  there  was  rarely  less  than  half  of  this  power 
made  use  of,  although  the  greater  part  of  them 
might  have  been  executed  with  a  much  weaker 
force,  even  with  a  single  clement.  Each  ex¬ 
tremity  of  the  electro-magnet  supports  a  hori¬ 
zontal  piece  of  iron,  which  we  shall  call  a  polar 
piece.  These  polar  pieces  serve  to  give  a  hori¬ 
zontal  direction  to  the  action  of  the  electro¬ 
magnet.  It  is  between  the  two  perpendicular 
surfaces,  which  face  one  another,  that  the  dia¬ 
magnetic  body  is  made  to  oscillate.  These  are 
called  polar  faces.  In  every  case,  excepting 
those  indicated,  I  have  made  use  of  rectangular 
pieces.  At  the  commencement  of  my  experi¬ 
ments  I  employed  cylindrical  pieces  ;  but  this 
form  is  less  suited  for  discovering  all  the  circum¬ 
stances  which  should  be  taken  into  consideration 
in  these  investigations. 

A  diamagnetic  needle  suspended  horizontally 
between  the  polar  faces  assumes,  as  is  well 
known,  an  equatorial  position,  which  is  parallel 
to  the  polar  faces  ;  but,  if  it  is  raised  a  little 
above  the  edges  of  the  polar  faces,  it  takes  a 
perpendicular  direction  to  the  prolonged  polar 
faces.  This  position  is  at  the  same  time  axial; 
but  it  will  subsequently  be  seen  that  the  ques¬ 
tion  here  is  as  to  its  perpendicularity  to  the 
polar  faces.  This  phenomenon  is  exhibited 
with  remarkable  quickness,  Avhich  renders  the 
experiment  very  convenient  for  many  dia¬ 
magnetic  investigations.  When  the  needle  is 
turned  from  its  perpendicular  position  it  re¬ 
acquires  it  by  oscillation.  Its  directing  force 
diminishes  with  its  elevation  above  the  polar 
pieces.  The  experiment  was  made  with  several 
diamagnetic  bodies,  vith  bismuth,  amber, 
mother-of-yiearl,  tortoiseshell,  alabaster,  quills 
of  feathers,  sulphur,  coal,  &c. 

The  change  of  direction  observed  in  these 
experiments  vanishes  as  the  polar  faces  are 
separated.  At  the  distance  of  17  millimetres 
the  effect  was  still  well  marked  ;  but  it  is  very 
much  stronger  at  short  distances.  When  the 
distance  was  diminished  so  that  the  diamagnetic 

*  See  “Taylor’s  Scien'ific  Memoirs,”  vol.  v.,  part  19, 
p.  477. 

■t  I  have  here  conformed  to  the  usual  way  of  indicating’ 
the  power  of  the  magnet,  although  there  is  much  un¬ 
certainty,  as  is  proved  by  my  experiments  on  this  electro¬ 
magnet,  comniuMicated  to  the  society  in  December,  1847. 
The  object  of  these  experiments  was  to  ascertain  the 
weight  the  electro-magnet  was  capable  of  carrying  when 
its  poles  were  furnished  with  different  pieces  of  iron. 
Within  certain  limits  the  carrying  foice  increased  nearly 
in  proportion  to  the  mass  of  tin  keeper;  but  what  merits 
most  attention  is,  that  the  force  of  the  electro-magnet  ex¬ 
pressed  in  weight  does  not  follow  the  same  relation  to  the 
electro-motive  power  of  the  galvanic  apparatus,  when  the 
keeper  is  in  contact  with  the  electro-magnet,  and  when 
it  is  at  a  certain  distance.  In  contact,  the  mean  effect  of 
each  galvanic  element  was  712. .5  kilogrammes.  But  two 
elements  combined  gave  but  0.72  of  the  sum  of  the  indi¬ 
vidual  effects  of  the  elements;  three  elements  combined 
gave  but  0.48;  eight,  0.2G;  sixteen,  0.125;  so  that  the 
effect  of  sixteen  elements  was  only  twice  that  of  one.  At 
the  distance  of  1.33  millimetre  the  effect  of  one  element  was 
only  0,178  of  that  of  the  same  element  in  the  case  of 
contact,  but  the  effect  increased  in  a  very  different  ratio 
with  the  number  of  the  elements;  in  this  case  sixteen 
elements  gave  four  times  the  effect  of  a  single  one.  At 
2.225  milliui'tres  distance  the  effect  of  one  element  was 
oi  ly  0.051  of  that  produced  in  case  of  contact;  but  six¬ 
teen  elements  gave  9.4  times  the  effect  which  a  single  one 
gave.  These  exptrimeuts,  which  require  much  time,  I 
intend  to  continue  as  soon  as  my  other  engagements  will 
allow. 
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body  could  not  be  inserted  between  the  polar 
faces,  that  is  to  say,  perpendicular  to  them,  the 
part  of  the  effect  which  takes  place  above  the 
polar  faces  was  exhibited  with  considerable 
energy.  When  the  diamagnetic  needle  was 
suspended  above  the  upper  edge  of  one  of  the 
polar  faces,  it  equally  assumed  the  position 
called  axial,  perpendicular  to  that  edge,  but  with 
less  force  than  under  the  influence  of  the  two 
faces.  On  examining  the  position  which  the 
needle  takes  above  the  two  edges  of  the  polar 
piece,  it  is  found  that  it  everywhere  assumes  the 
position  perpendicular  to  the  edge  to  the  in¬ 
fluence  of  which  it  is  exposed.  In  those  cases 
where  it  is  exposed  to  the  action  of  two  edges  at 
once  it  takes  the  intermediary  position.  Above 
the  edge  of  a  wedge-shaped  piece  of  iron,  placed 
with  its  base  on  one  of  the  poles  of  the  electro¬ 
magnet,  the  needle  likewise  assumes  a  position 
perpendicular  to  this  edge.  On  a  cylindrical 
polar  piece  the  needle,  placed  with  its  centre 
above  the  edge  of  the  polar  face,  arranges  itself 
perpendicular  to  it ;  but  at  some  distance  from 
the  edge  it  turns  and  takes  a  perpendicular  posi¬ 
tion  to  the  line  which  may  be  drawn  parallel  to 
the  axis  in  the  more  elevated  part  of  the  cylin¬ 
drical  surface.  When  a  perforated  cylinder  is 
employed  as  a  polar  piece,  and  the  diamagnetic 
needle  is  made  to  descend  and  rise  alternately, 
and  parallel  to  the  polar  face,  the  needle  is  found 
to  leave  the  position  parallel  to  the  polar  faces, 
and  to  assume  the  position  called  axial  as  soon 
as  it  is  opposite  the  perforations.  I  employed  for 
this  experiment  a  needle  of  bismuth  16  millime¬ 
tres  in  length.  With  two  similar  polar  pieces 
the  same  effect  is  obtained,  *  but  it  is  much 
greater. 

When  the  diamagnetic  needle  is  suspended 
between  the  polar  faces,  it  has,  in  accordance 
with  the  experiments  of  the  German  philo¬ 
sophers  above  mentioned,  magnetic  poles  in  the 
transversal  direction,  arranged  in  such  a  man¬ 
ner  that  the  magnetism  of  each  side  is  of  the 
same  nature  as  that  of  the  pole  nearest  to  the 
electro -magnet.  The  easiest  method  of  observing 
this  is  that  described  by  M.  Pliicker,  who  intro¬ 
duces  between  the  j)olar  faces,  and  parallel  to  them, 
a  small  bar  of  iron  separated  from  the  faces  by 
some  non-magnetic  substance.  As  the  sides  of 
this  bar  acquire  by  the  influence  of  the  faces  a 
of  magnetism  the  reverse  of  that  of  the  nearest 
face,  but  each  side  of  the  needle  has  the  same 
magnetism  as  the  nearest  face,  the  needle  now 
retained  by  two  forces  oscillates  with  much 
greater  velocity  than  when  under  the  influence 
of  the  polar  faces  only.  When  the  diamagnetic 
needle  is  raised  above  a  polar  piece,  and  its  di¬ 
rection  is  changed,  its  magnetic  poles  change 
their  places  at  the  same  time. 

I  had  been  led  into  error  at  the  commence¬ 
ment  by  several  phenomena,  which  in  tlie  novelty 
of  the  investigation  seemed  very  complicated, 
but  which,  nevertheless,  appeared  very  simple 
when  the  law  had  been  found  for  them.  At 
first  I  thought  that  the  diamagnetic  needle  above 
the  polar  pieces  had  in  each  extremity  the  oppo¬ 
site  magnetism  to  that  of  the  adjoining  polar 
piece ;  for  the  lower  part  of  a  bar  of  iron,  in¬ 
fluenced  by  the  piece,  repelled  the  extremity  of 
the  needle  which  was  above  that  piece.  This 
effect  takes  place  not  only  on  placing  the  re¬ 
pelling  pole  of  iron  near  to  each  side,  but  equally 
above  and  below.  Nevertheless,  later  experi¬ 
ments  have  led  me  to  reject  the  conclusion  which 
I  had  previously  drawn.  I  found  that  a  piece  of 
iron  of  moderate  size  receives  from  the  polar  piece 
acting  upon  it  a  magnetic  force  sufficient  to  repel 
the  diamagnetic  matter  of  the  needle,  notwith¬ 
standing  the  poles  which  it  had  received  under  the 
influence  of  the  electro- magnet.  To  discover  the 
diamagnetic  poles  in  this  case,  it  is  necessary  to 
employ  very  small  pieces  or  blades  of  iron  ;  they 
should  not  weigh  more  than  two  or  three 
grammes.  To  experiment  with  them  the  easier 
I  attached  slips  of  zinc  or  pieces  of  wood  to 
them.  By  this  means  I  at  last  arrived  at  the 
conviction  that  the  lower  part  of  the  diamag¬ 
netic  needle  suspended  above  a  polar  piece  has 
the  same  magnetism,  and  that  its  upper  portion 


has  the  opposite.  In  experimenting  on  this  sub¬ 
ject  I  finally  made  use  of  a  thin  blade  of  iron, 
shaped  thus  (f  ,  and  fixed  to  a  piece  of  wood. 
When  this  blade  is  placed  on  the  polar  piece  it 
has  in  its  upper  part  the  same  magnetism  as  the 
polar  piece,  and  in  its  lower  part  the  opposite. 
When  the  opening  of  the  curve  faces  the  needle 
it  attracts  it ;  but  when  the  upper  part  is  be¬ 
neath,  or  its  lower  part  above,  the  needle  it 
repels  it. 

When  the  needle  is  suspended  over  one  of  the 
polar  pieces,  so  that  the  prolongation  of  one  of 
the  perpendicular  faces  of  the  piece  divides  the 
needle  into  two  parts,  it  is  found  that  the  dia¬ 
magnetic  poles  produced  by  the  electro-magnet 
extend  beyond  the  part  which  is  above  or  cor¬ 
respondent  to  the  upper  surface  of  the  piece.  In 
some  experiments  made  with  a  needle  of  bismuth 
of  fifty  six  millimetres  this  effect  extended  to 
nearly  fourteen  millimetres. 

W’’hen  the  needle  was  divided  into  two  equal 
parts  by  the  prolonged  perpendicular  faces,  the 
extremity  of  the  needle  the  more  distant  from 
the  polar  piece  was  irot  polarized. 

When  the  electro-magnet  was  furnished  with 
two  polar  pieces  placed  at  a  distance  of  48  milli¬ 
metres,  I  found  that  the  same  needle  had  dia¬ 
magnetic  poles  in  all  its  parts.  The  half  of  the 
needle  which  was  turned  towards  the  north  pole 
had  north  magnetism  at  its  lower  edge,  and 
south  magnetism  at  its  upper  edge ;  the  other 
portion  of  the  needle  had,  under  the  influence  of 
the  south  pole,  the  magnetism  of  this  pole  at  the 
lower  edge,  and  north  magnetism  at  its  upper 
edge.  There  is,  therefore,  opposite  magnetism 
in  the  two  halves  of  each  edge,  taken  separately, 
and  in  each  half  between  the  two  edges,  the 
upper  and  lower  one. 

When  the  diamagnetic  body  is  made  to  oscil¬ 
late  between  the  polar  faces,  it  does  so  with 
greater  velocity  the  nearer  it  is  to  one  of  the 
edges  of  this  face.  In  one  experiment  in  which 
the  electro-magnet  was  excited  by  sixteen  of 
Bunsen’s  galvanic  elements,  aird  where  the  dis¬ 
tance  of  the  polar  faces  was  six  millimetres,  a 
needle  of  bismuth  at  an  equal  distance  from  the 
upper  and  lower  edges  of  these  faces  made 
twenty-five  oscillations  in  thirty  seconds  t  but 
level  with  the  edges  it  made  a  hundred  oscilla¬ 
tions  in  the  same  time.  Above  the  polar  pieces, 
in  the  axial  position,  the  needle  made  only  nine¬ 
teen  oscillations  in  the  same  time.  These  experi¬ 
ments  have  been  sufficiently  repeated  and  varied 
to  afford  the  most  perfect  certainty  as  to  what 
has  been  stated ;  but  the  investigations  have 
not  yet  been  carried  far  enough  to  admit  of 
an  accurate  numerical  law  being  deduced  from 
them. 

When  a  horizontal  needle  of  bismuth  is  sus¬ 
pended  by  a  fibre  of  silk  to  the  extremity  of  a 
balance,  so  that  the  balance  can  be  raised  or 
lowered,  the  needle  is  found  to  be  repelled  with 
the  greater  force  the  nearer  it  is  situated  to 
one  of  the  edges  of  the  polar  faces.  It  will  be 
understood  that  this  repelling  power  causes  the 
needle  to  ascend  when  it  is  near  the  upper  edges, 
and  to  descend  when  near  the  lower  edges ;  in 
the  intermediate  position  it  neither  ascends  nor 
descends.  When  the  needle  i.s  suspended  above 
the  polar  pieces,  and,  consequently,  in  the  di¬ 
rection  perpendicular  to  the  edges  of  the  polar- 
faces,  it  is  again  repelled,  but  much  more  feebly 
than  when  in  the  equatorial  position. 

Hitherto  diamagnetic  efi'ects  had  only  been 
observed  in  bodies  which  are  repelled  by  the  two 
poles  of  the  magnet.  My  experiments  have 
shown  that  a  similar  effect  may  be  produced  in 
most  bodies  which  are  attracted  by  the  two 
magnetic  poles ;  so  that  these  bodies  constitute 
a  new  kind  of  diamagnetic  substances.  These 
two  classes  may  be  distinguished  by  the  names 
of  repulsive  aird  attractive  diamagnetic  bodies. 

A  needle  made  of  a  substance  that  is  attracted 
by  the  magnet,  but  of  which  the  magnetism  is 
not  of  the  same  nature  as  that  of  iron  and  nickel, 
when  suspended  between  the  two  polar  faces  of 
the  electro-magnet,  acquires,  as  is  well  known, 
the  position  called  axial  by  Mr.  Faraday  ;  but  if 
it  is  raised  above  the  upper  edges,  or  lowered 


beneath  the  lower  edges  of  the  polar  faces,  it 
assumes  the  equatorial  position.  This  property 
has  hitherto  been  found  in  the  following  sub¬ 
stances,  viz.,  platinum,  palladium,  iridium,  tita¬ 
nium,  an  alloy  of  0.825  of  tin,  0.024  of  bismuth, 
0.108  of  iron,  in  brass,  German  silver,  wood- 
charcoal,  coke  (fossil  coal  belongs  to  the  repul¬ 
sive  diamagnetic  bodies),  obsidian,  native  Car¬ 
bonate  of  iron,  attractive  glass,  prussian  blue, 
and  solutions  of  iron. 

In  the  majority  of  these  substances  the  mag- 
netie  poles  which  they  obtain  during  the  in¬ 
fluence  of  the  electro-magnet  disappear  nearly  as 
soon  as  this  influence  is  removed ;  however, 
their  existence  is  betrayed  when  the  poles  of  the 
electro-magnet  are  suddenly  changed,  for  then 
many  of  these  bodies  turn  half  round,  as  is 
the  case  with  a  magnetic  needle  ;  others  do 
not  exactly,  but  oscillate,  thus  indicating  their 
tendency  to  a  change  of  position.  But  we  find 
some  attractive  diamagnetic  bodies,  such  as  a 
piece  of  iridium  in  my  possession,  wood-  charcoal, 
and  coke,  which  retain  the  poles  they  have  ac¬ 
quired  by  the  influence  much  longer,  of  which  it 
is  easily  to  be  convinced  by  experiments  on  the 
mariner’s  compass.  The  experimental  investi¬ 
gation  of  the  phenomena  exhibited  by  these 
bodies  is  complicated  by  this  duration  of  the 
polarity  ;  but  they  will  probably  lead  us  to  dis¬ 
cover  the  connection  which  exists  between  mag¬ 
netism  and  diamagnetism. 

When  a  needle  constructed  of  an  attractive 
diamagnetic  substance  is  suspended  above  the 
upper  or  beneath  the  lower  edge  of  a  polar  piece, 
it  assumes  a  position  parallel  to  this  edge.  In 
this  parallel  position,  which  might  either  be  per¬ 
pendicular  to  the  magnetic  axis  of  the  polar 
piece,  or  parallel  to  it,  or  have  quite  another  po¬ 
sition  than  the  figure  of  the  polar  piece  requires, 
the  disposition  of  the  magnetic  forces  in  the 
needle  is  transversal,  as  in  a  repellent  diamag¬ 
netic  body;  but  with  this  difference,  that  its 
lower  part  has  the  opposite  magnetism  to  that  of 
the  polar  piece,  and  the  upper  part  that  of  the 
same  nature. 

I  have  not  succeeded  in  causing  iron  to  as¬ 
sume  the  diamagnetic  state.  An  iron  wire,  of 
which  the  diameter  is  but  _i_th  of  a  millimetre, 
still  takes  the  axial  position  just  as  well  above 
the  polar  faces  as  between  them,  and  with  a 
force  nearly  sufficient  to  break  the  fibre  of  silk. 
This  experiment  has  been  varied  by  placing  in 
a  quill  of  a  feather,  which  is  repellent,  a  frag¬ 
ment  of  the  same  iron  wire,  merely  2  millimetres 
in  length;  but  this  arrangement  still  exhibited 
the  same  effects  as  the  iron  separately.  The 
same  result  was  also  obtained  on  substituting  for 
the  bit  of  iron  wire  a  very  small  particle  of  iron 
filings  ;  but  on  introducing,  in  the  place  of  iron, 
a  piece  of  straw  which  had  been  immersed  in  a 
solution  of  iron,  the  diamagnetic  effects  of  at¬ 
tractive  bodies  were  obtained.  Nickel  gives  the 
same  results  as  iron.  Thus  nickel  and  iron 
ought  properly  to  be  called  magnetic  in  the  strict 
sense.  This  probably  applies  to  some  other  sub¬ 
stances,  perhaps  to  cobalt. 

There  is  consequently  a  decreasing  magnetic 
progression  which  comprises  the  properly  so- 
called  magnetic  substances,  the  attractive  dia¬ 
magnetic  substances,  and  the  repulsive  diamag¬ 
netic  substances.  The  magnetism  of  these  last 
may  be  considered  as  negative,  if  the  magnetism 
of  iron  and  the  attractive  diamagnetic  substances 
is  regarded  as  positive. 

The  effect  which  the  polar  faces  exert  upon 
the  attractive  diamagnetic  bodies  is  like  that 
which  takes  place  with  the  repulsive  diamagnetic 
bodies — stronger  when  the  body  is  placed  nearer 
the  upper  or  lower  edges  than  their  intermediate 
parts.  A  piece  of  attractive  glass,  27  millimetres 
in  length,  which  was  suspended  between  the 
polar  faces,  29  millimetres  apart,  in  such  a  man¬ 
ner  that  the  extremities  of  this  needle  were  not 
more  than  1  millimetre  distant  from  the  polar 
faces,  was  made  to  oscillate  each  time  during  30 
j  seconds.  At  an  equal  distance  from  the  upper 
and  lower  edges  it  made  only  4.5  oscillations  in 
the  30  seconds,  but  level  with  the  polar  faces  it 
I  made  nineteen. 
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When  the  polar  faces  are  at  this  distance  the 
needle  does  not  assume  the  equatorial  position 
■when  it  is  suspended  above  their  edges.  At  the 
distance  of  4.5  millimetres  it  made  5.5  oscilla¬ 
tions  ;  13.5  millimetres  distant  it  made  only  2.5 
oscillations.  The  polar  faces  were  approached 
to  within  3  millimetres.  The  needle,  which  now 
could  not  assume  the  axial  position  between  the 
faces,  nevertheless  showed  its  tendency  to  take 
that  position ;  but  raised  2  millimetres  above 
their  edges  it  assumed  the  equatorial  position, 
and  made  18  oscillations  in  30  seconds.  At  a 
distance  of  _3_ths  of  a  millimetre  it  made  thirty- 
five  oscillations.  At  the  least  possible  distance, 
so  as  just  to  avoid  contact  with  the  polar  pieces, 
it  made  forty- five  oscillations. 

It  is  seen  that  both  the  repulsive  and 
the  attractive  diamagnetic  bodies  make  more 
numerous  oscillations  in  a  parallel  position  to 
the  polar  faces  than  in  the  perpendicular  posi¬ 
tion.  It  must,  however,  be  observed,  as  has  al¬ 
ready  been  done,  that  the  determinations  of  the 
numbers  have  not  yet  been  carried  sufficiently 
far  to  serve  for  the  calculation  of  their  laws. 

I  lately  made  some  experiments  on  the  in¬ 
fluence  which  heat  exercises  on  diamagnetic 
substances.  These  experiments  are  not  yet  nu¬ 
merous  enough  ;  they,  however,  prove  to  me 
that  some  attractive  diamagnetic  substances  pass 
into  the  class  of  repulsive  diamagnetic  sub¬ 
stances  by  an  increased  temperature.  The  only 
substance  which  exhibits  this  effect  in  a  high 
degree  is  brass.  My  analogous  experiments  on 
other  bodies  are  not  yet  sufficiently  decisive  to 
•H'arrant  their  publication. 


ON  THE  PRODUCTS  OF  THE  SODA 
MANUFACTURE. 

By  JOHN  BROWN,  Esq. 

[Concluded  from  page  192.] 

IV.  rOKMATION  AND  ANALYSTS  OF  CABBONATE 
OF  SODA. 

The  next  stage  of  the  process  which  comes 
under  our  consideration  is  the  carbonate  of  soda 
process. 

The  carbonate  of  soda  balls  are  lixiviated  with 
water  in  the  same  way  as  in  the  manufacture  of 
soda-ash.  The  liquor  from  the  settler  is  pumped 
up  into  a  pan,  where  it  is  evaporated  till  it  be¬ 
comes  neatly  dry ;  it  is  then  taken  out  of  the 
pan  in  colanders,  thrown  up  in  a  heap,  and  al¬ 
lowed  to  drain.  The  sulphuret  of  sodium  and 
caustic  soda  soon  deliquesce  and  drain  out  from 
the  salt. 

The  salt,  after  drying  at  212'’,  gave,  "Rffien 
analyzed : — 


I. 

II. 

Carbonate  of  soda  . . 

79.641 

80.918 

Hjffirate  of  soda  .... 

2.712 

3.924 

Sulphate  of  soda.  . . . 

8.641 

7.431 

Sulphite  of  soda  .... 

1.238 

1.110 

Sulphuret  of  sodium 

trace 

0.230 

Hyposulphite  of  soda 

trace 

trace 

Chloride  of  sodium. . 

4.128 

3.142 

Aluminate  of  soda  . . 

1.176 

1.014 

Silicate  of  soda . 

1.234 

1.317 

Insoluble  matter  .... 

0.972 

0.768 

99.742 

99.854 

This  salt  is  then  introduced  into  a  reverbera¬ 
tory  furnace  and  carbonated.  The  last  traces  of 
sulphur  are  thus  oxidized,  and  almost  the  whole 
of  the  hydrate  is  converted  into  carbonate. 

This  salt  yielded  on  analysis  : — 


I. 

II. 

Carbonate  of  soda  . . . 

84.002 

83.761 

Hydrate  of  soda . 

1.060 

0.734 

Sulphate  of  soda  .... 

8.560 

9.495 

Sulphite  of  soda  .... 

trace 

0.386 

Chloride  of  sodium. . 

3.222 

3.287 

Aluminate  of  soda  ... 

1.013 

0.620 

Silicate  of  soda . 

0.984 

0.780 

Insoluble  matter  .... 

0.716 

0.846 

99.557  99.909 

A  finer  kind  of  soda-ash  is  frequently  made 
from  this  salt  by  dissolving  it  in  ■water,  evapo¬ 


rating  to  dryness,  and  carbonating.  It  contains 
very  little  caustic  soda,  and  should  average  about 
50  per  cent,  of  alkali. 


It  yielded  on  analysis  :  — 

r.  II. 

Carbonate  of  soda  .. .  84.314  84.721 

Hydrate  of  soda  ....  .  trace  0.280 

Sulphate  of  soda  ... .  10.260  9.764 

Sulphite  of  soda .  trace 

Chloride  of  sodium. .  3.480  3.140 

Aluminate  of  soda  . .  0.632  0.716 

Silicate  of  soda .  0.414  0.318 

Insoluble  matter .  0.250  0.498 


99.350  99.437 

It  is  from  this  salt  that  the  crystallized  car¬ 
bonate  of  soda  is  manufactured.  The  ash  is 
dissolved  in  boiling  water  until  the  solution 
attains  a  specific  gravity  of  1.250  (50°Twaddell) ; 
it  is  then  run  into  a  cistern,  where  it  is  mixed 
with  sufficient  cold  water  to  reduce  the  specific 
gravity  to  1.21  (42°  Twadd ell).  This  occasions 
the  deposition  of  a  quantity  of  earthy  matter. 
A  little  bleaching-powder  is  then  added  to  the 
liquid,  which  causes  another  deposition.  After 
this  has  been  allowed  to  settle,  the  solution  is 
carefully  decanted  into  another  pan,  and  eva¬ 
porated  till  it  attains  a  specific  gravity  of  1.27 
(54°  Twaddell).  From  this  it  is  run  into  another 
cistern,  from  which  it  passes  into  the  cr3^stallizing 
pans.  The  average  time  taken  in  crystallization 
is  eight  days  ;  but  it  of  course  varies  very  much 
with  the  season  of  the  year  and  the  state  of  the 
atmosphere.  It  is  greatly  assisted  by  placing  a 
few  bars  of  wood,  two  or  three  inches  broad,  on 
the  top  of  the  liquor. 

The  crystallized  carbonate  of  soda  thus  obtained 
yielded  on  analysis  : — 

Carbonate  of  soda  .. .  36.476  36.931 

Sulphate  of  soda  ....  0.943  0.542 

Chloride  of  sodium  . .  0.424  0.314 

Water .  62.157  62.213 


100.000  100.000 

As  it  contains  ten  atoms  of  water  of  crystal¬ 
lization,  its  formula  is  NaO,  CO^-flOHO,  and 
the  per- cent  age  composition  calculated  from  this 


formula  is  : — 

Carbonate  of  soda  .  37.500 

Water  .  62.500 


100.000 

By  driving  off  the  "water  from  these  crystals 
by  heat,  a  very  pure  carbonate  of  soda  is  ob¬ 
tained,  which  is  used  in  the  manufacture  of  glass. 
It  yielded  on  analysis  : — 


Carbonate  of  soda  . . . 

98.120 

97.984 

Sulphate  of  soda  . . . . 

1.076 

1.124 

Chloride  of  sodium. . 

0.742 

0.563 

99.938 

99.671 
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SATURDAY,  FEBRUARY  17,  1849. 

- - 

THE  TOOTING  CHOLERA  CASES. 
Several  of  our  correspondents  find  great  fault 
with  us  for  our  remarks  on  the  Tooting  cholera 
cases.  We  are  accused  of  having  taken  a  most 
prejudiced  view  of  the  subject,  and  of  having 
blindly  subscribed  to  the  extravagant  opinions 
of  Mr.  Wakley  and  of  the  two  juries  who 
deemed  it  their  duty  to  return  a  verdict  of  man¬ 
slaughter  against  Mr.  Drouet.  One  of  our 
correspondents  deprecates  what  he  calls  our 
“attacks  upon  the  character  of  Mr.  Drouet,” 
and  our  endeavour  to  excite  a  prejudice  against 
an  individual  lying  under  a  grievous  imputation 
and  awaiting  a  serious  trial.  He  asks  us, 
“  Whether  any  reasonable  man  can  even  for  one 
moment  entertain' the  notion  that  the  verdicts 
returned  against  Mr.  Drouet  have  a  shadow 


of  a  valid  foundation  to  rest  upon  ?”  and  ex¬ 
presses  his  firm  conviction  “  that  the  matter 
will  be  at  once  contemptuously  disposed  of  by 
the  judge  the  moment  it  shall  he  brought  before 
the  court.” 

Now,  we  must  confess  we  cannot,  for  the  life 
of  us,  see  that  Mr.  Drouet  has  suffered  any 
hardship  or  injustice  at  the  hands  of  the  con- 
seientious  men  who,  after  a  most  patient  and 
most  calmly  and  impartially  conducted  inquiry, 
deemed  it  their  duty  to  refer  to  another  tribunal 
the  question,  whether  from  150  to  200  children 
have  been  swept  away  simply  by  a  malignant 
disease  of  an  entirely  accidental  character,  and 
against  the  advent  of  which  all  human  foresight 
and  precautions  would  have  proved  unavailing, 
or  whether  the  death  of  these  children  ought  not 
rather  to  be  imputed  to  the  effects  of  a  sys¬ 
tematic  course  of  insufficient  and  bad  diet  and 
clothing,  aided  by  want  of  proper  nursing  in 
the  hours  of  illness,  and  hy  the  mental  depres¬ 
sion  so  necessarily  produced  in  children  by  an 
habitually  cold  and  harsh  treatment.  We  are 
quite  aware  that  our  correspondent  may  be  per¬ 
fectly  right  in  his  opinion  regarding  the  manner 
in  which  the  judge  will  deal  with  the  accusation 
ofmanslaughter  against  Mr.  Drouet.  We  know 
full  well  that,  in  a  legal  point  of  view,  it  would  not 
be  a  very  easy  task  to  fix  that  accusation  upon 
Mr.  Drouet,  and  that  that  gentleman  will  pro¬ 
bably  escape  unscathed.  But  all  this  does  not 
alter  the  question  one  iota  in  a  moral  point  of 
view.  We  are  not  desirous  of  exciting  any 
undue  prejudice  in  the  public  mind  against  Mr. 
Drouet;  nor  should  we  have  reverted  to  the 
subject  now  were  it  not  that  we  have  perceived 
of  late  a  strong  desire  on  the  part  of  that 
gentleman  and  of  his  friends,  and  on  the  part 
of  some  boards  of  guardians  (?)  of  the  poor,  to 
represent  the  treatment  of  pauper  children 
(Heaven  help  them !)  at  Surrey-hall  as  every¬ 
thing  that  could  be  desired  by  the  most  humane, 
and  to  depict  the  conduct  of  Mr.  Wakley  and 
of  the  two  juries  who  returned  verdicts  of  man¬ 
slaughter  against  the  proprietor  of  that  establish¬ 
ment  as  unjust  in  the  extreme.  We  begin  to 
see  very  clearly  that  a  bold  stand  will  be  made 
by  the  poor-law  boards  to  maintain  the  iniquitous 
system  of  farming  children,  and  that  in  a  very 
short  period  of  time  Surrey-hall  will,  probably, 
be  as  crowded,  and  its  inmates  be  as  starved 
and  unhappy,  as  they  were  before  the  late  out¬ 
break  of  the  cholera  in  that  establishment. 

We  had  written  thus  far  when  we  beard  of 
the  reported  death  of  Mr.  Drouet.  This  event 
cannot  alter  the  spirit  of  our  remarks.  We 
never  dealt  with  this  matter  as  a  question  of 
persons :  to  us  it  is  simply  a  question  of  prin¬ 
ciples. 

That  an  attempt  will  be  made  to  turn  the 
deat  h  of  Mr.  Drouet  {if  that  event  have  really 
taken  place)  to  good  account,  for  the  purpose  of 
raising  a  storm  of  indignation  against  the  coro¬ 
ner,  the  jury,  and  the  public  journals,  who  have 
conscientiously  done  their  duty  in  the  Tooting 
affair,  is  a  matter  which  admits  of  very  little 
doubt.  Mr.  Eaton,  the  master  of  St.  Pancras 
workhouse,  who  reported  the  death  of  Mr. 
Drouet  to  a  meeting  of  the  vestry  of  St.  Pan¬ 
cras,  stated  that  the  deceased  had  declared  him¬ 
self  to  be  a  “murdered  man;”  and  Mr. Francis 
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Healey,  the  churchwarden,  stated  that  “  Mr- 
Drouel  had  for  some  years  been  subject  to  an 
affection  of  the  heart,  and  the  excitement  pro. 
duced  by  the  late  lamentable  occurrence  in  his 
establishment,  and  the  severe  verdicts  of  the 
coroners’ juries,  and  attacks  of  the  public  press 
upon  him,  had  so  increased  the  disease  as  to 
render  the  unfortunate  man’s  life  in  imminent 
danger.”  There  was  a  great  deal  of  sympathy 
expressed  for  the  unhappy  fate  of  Mr.  Drouet. 
With  this  we  are  far  from  quarrelling.  But  we 
would  wish  these  “  gentlemen  of  the  vestry”  to 
have  some  sympathy  to  spare  also  for  the  de¬ 
plorable  fate  of  the  unhappy  children  who  have 
fallen  victims  to  the  “  Tooting  system.” 

We  should  not  wonder  to  see  the  coroner  for 
the  county  of  Surrey,  who  did  not  deem  it 
worth  while  to  hold  an  inquest  upon  the  150 
children  who  died  at  Surrey-hall,  summon  a 
jury  now  to  inquire  into  the  death  of  the  master 
of  that  establishment;  nor  would  it  surprise  us 
much  to  hear  the  death  of  that  gentleman  im¬ 
puted,  though  not,  perhaps,  in  an  express  ver¬ 
dict  to  that  effect,  to  Mr.  Wakley,  his  two 
juries,  and  the  public  papers. 


THE  CHOLERA. 


Cases  Reported  up  to  Wednesday. 


A.3 

rA 

V 

*  3  . 

a 

o 

m 

V 

*C 

— 

o 

43 

> 

o 

o 

S  C  e 
<u  » 

|2; 

Q 

a 

Fresh  Cases  reported  on 

Feb.  14,  1849 

In  London  and  vicinity. 

viz.  :  — 

Whitechapel . 

3 

West  India  Docks  .... 

1 

1 

Bethnal-green  . 

2 

Southwark . 

1 

1 

In  the  country,  viz. :  — 

East  Reedham  . 

25 

3 

In  Scotland,  viz. :  — 

Edinburgh . 

3 

3 

Glasgow . 

19 

8 

23 

Loudon  . 

1 

1 

Riccarton  . 

4 

1 

5 

Galston  . 

3 

1 

6 

Stirling  . 

19 

9 

Greenock  . 

2 

1 

Newton,  Dalkeith . 

2 

2 

Stow  . 

5 

1 

Hamilton  . 

6 

5 

Tillicoultry  . 

16 

4 

Eaglesham  . . 

3 

3 

Total  new  cases . 

115 

43 

35 

In  London  and  vicinity. . . 

1020 

541 

135 

344 

In  the  country . 

884 

386 

144 

354 

In  Scotland  . 

9937 

4330 

3136 

2471 

Total  . 

11841 

5257 

3415 

3169 

BIRTHS  AND  DEATHS  IN  LONDON 
DURING  THE  WEEK  ENDING  SATUR¬ 
DAY  LAST. 


The  number  of  deaths  in  the  metropolis  (ac¬ 
cording  to  the  list  published  by  authority  of  the 
Registrar-General)  from  all  causes,  during  the 
week  ending  on  the  10th  of  February  instant, 
amounts  to  1,196,  being  27  above  the  average  of 
1844  and  the  four  following  years,  and.59  above 


the  number  of  deaths  in  the  previous  week. 
This  increase  is  attributed  to  inflammation  of 
the  lungs  and  bronchitis,  especially  the  latter  ; 
diarrhoea  and  dysentery  number  37,  which  is 
considerably  more  than  occurred  in  any  of  the 
first  six  weeks  of  five  previous  years,  while  the 
deaths  from  diarrhcea,  dysentery,  and  cholera 
together  are  equal  to  six  times  the  weekly  ave¬ 
rage.  The  deaths  from  zymotic  diseases  are 
345  ;  from  disease  of  the  lungs  and  organs  of 
respiration,  234  ;  scarlatina,  55  ;  hooping  cough, 
58  ;  cholera,  55  ;  typhus,  71 ;  consumption,  113  ; 
convulsions,  48  ;  pneumonia,  103.  The  births 
registered  during  the  week  ending  the  10th  of 
February  instant  are  1,673,  846  males,  827  fe¬ 
males,  being  an  increase  of  504  over  the  weekly 
average  of  the  year  1844  and  the  four  following 
years. 

The  following  fatal  cases  of  cholera  were  re¬ 
gistered  in  the  week  ending  Saturday,  Feb.  10, 
1849  ;  five  are  cases  in  which  inquests  were  held, 
the  remainder  are  all  certified  by  medical  atten¬ 
dants  : — 

Kensington;  Town. — At  Jenning's-build- 
ings,  son  of  a  labourer,  12,  “cholera  (2  days)  ; 
typhoid  fever  (3  days).”  At  same  buildings, 
hawker,  42,  “  cholera  (24  hours)  at  the 

workhouse,  wife  of  a  labourer,  45,  removed  from 
Jenning’s-buildings,  “  cholera  (48  hours)  ;  ty¬ 
phoid  fever  (4  days).” 

Westminster  ;  St.  John. — In  Millbank  Pri¬ 
son,  M.  60,  “  Asiatic  cholera  (about  18  hours)  ; 
diarrhcea  (1  day  previous),”  p.m.  Inquest.  In 
same  prison,  F.  26,  “  Asiatic  cholera  (about  3 
days)  ;  occasional  attacks  of  diarrhoea  for  about 
19  days  previous,”  p.m.  Inquest.  St.  Mar¬ 
garet. — In  the  workhouse,  M.  54,  “  diarrhcea  (2 
days)  ;  cholera  (12  hours).” 

St.  Pancras  ;  Tottenham-court. — In  Univer¬ 
sity  College  Hospital,  a  soldier,  49,  “  malignant 
cholera  (7  days)  — p.m.  Mr.  Wells,  the  re¬ 
gistrar,  states  that  “  he  was  a  native  of  Limerick, 
and  traded  from  that  place  to  Liverpool,  where 
he  was  seized  with  vomiting  on  Monday,  the 
29th  ult.  He  came  to  London  on  the  same  night, 
took  lodgings  near  the  Euston  station,  was 
seized  with  cramp  on  Tuesday,  and  admitted 
into  the  hospital  on  Thursday.  The  cold  stage 
of  the  disease  did  not  commence  until  Thursday 
night.  He  had  been  a  teetotaller,  but  broke 
the  pledge  and  was  drunk  two  days"'  before  the 
attack.” 

Hackney  ;  Hackney. — M.  55,  “  cholera  (56 
hours);”  M.  38,  “Asiatic  cholera  (50  hours), 
consecutive  fever  (4  days)  ;”  M.  35,  “  cholera 
(24  hours)  ;”  F.  72,  “  spasmodic  cholera  (13 
hours),  diarrhoea,  collapse  (same  day)  ;”  F,  52, 
“  spasmodic  cholera,  diarrhoea,  cramp  (14  hours), 
collapse  ;”  F.  71,  ”  spasmodic  cholera,  diarrhoea, 
cramp,  collapse ;”  F.  82,  “cholera,  diarrhcea, 
collapse;”  F.  77,  “cholera  (17  hours).  The 
four  following  cases  are  those  of  children  belong¬ 
ing  to  the  Islington  poorhouse,  lately  removed 
from  Surrey-hall,  Tooting,  to  Park-house, 
Church- street,  Hackney:— M.  3,  “  Asiatic  cho¬ 
lera  (18  hours);  debility  (13  hours);”  M.  14, 
“Asiatic  cholera  (10  hours);”  M.  7,  “Asiatic 
cholera  (10  hours) ;”  M.  7,  “Asiatic  cholera  (17 
hours).”  South. — M,  34,  “malignant  cholera 
(30  hours)  ;”  F.  37,  “  Asiatic  cholera  (2  days).” 
Mr.  Drewett,  the  registrar,  states  that  “this 
woman  died  in  a  locality  of  the  worst  possible 
condition  as  regards  drainage,  most  of  the  in¬ 
habitants  having  no  other  means  of  getting  rid 
of  refuse  in  a  liquid  state  than  by  casting  it  into 
the  street.  The  whole  of  the  street  is  a  continued 
pool  of  filth.  Another  case  of  the  same  character 
two  doors  from  the  above,  but  the  patient  has 
nearly  recovered. 

Holborn  ;  St.  Andrew,  Eastern. — At  the 
Union-house,  F.  12,  “  Asiatic  cholera.” 

Clerkenwell,  St.  James.  —  In  Middlesex 
House  of  Detention,  F.  25,  “  malignant  cholera, 
produced  by  causes  occurring  out  of  the  prison 
in  a  person  of  debilitated  condition.”  Inquest. 
Mr.  Western,  the  registrar,  states  that  “  this 
person  had  come  from  a  house  of  bad  character 
in  Whitechapel,  and  had  been  remanded  at  the 
Worship-street  Police  Court  on  a  charge  of 


robbery.  She  was  brought  in  the  prison-van 
about  half-past  seven  o’clock  on  the  9th  instant, 
had  a  warm  bath,  and  was  taken  to  her  cell 
about  half-past  eleven  o’clock.  The  medical  man 
promptly  attended,  but  she  sunk  at  ten  minutes 
before  five  on  the  morning  of  the  10th.  It  ap¬ 
peared  that  she  had  suffered  from  a  very  bad  leg 
almost  in  a  state  of  mortification.” 

Shoreditch  ;  Haggerstone,  East.  —  M.  52, 
“  Asiatic  cholera  (21  hours)  ;”  M.  58,  “  Asiatic 
cholera  (34  hours) ;”  F.  47,  “  Asiatic  cholera 
(28  hours).”  Mr.  Ditchman,  the  registrar, 
states  that  “  the  first  and  second,  together  with 
a  case  of  fever,  occurred  in  ill-drained  parts, 
where  there  are  no  sewers.  The  third  occurred 
in  Ann’s-place,  in  a  house  adjoining  that  from 
which  two  deaths  were  returned  on  the  2d  of 
December.  The  house  stands  on  the  very  edge 
of  the  open  sewer,  which  has  been  so  often  com¬ 
plained  of  by  the  parochial  authorities  and  others 
to  the  commissioners  of  sewers.  Still  it  remains 
in  the  same  filthy  state.’’ 

Bethnal- GREEN ;  The  Green. — M.  37,  “cho¬ 
lera  (21  hours) ;”  F.  46,  “cholera  (12  hours).” 
Church. — F.  27,  “Asiatic  cholera  (22  hours).” 
Town. — At  11,  Little  Manchester-street,  M.  29, 
“15^  hours.”  Hackney-road. — Hawker  of  green¬ 
grocery,  31,  “  cholera  morbus  (3^  days).”  This 
man  came  in  from  his  occupation  on  Saturday 
evening,  having  stood  in  the  cold  for  some  hours, 
had  a  hearty  meal,  and  was  taken  ill  immediately 
afterwards.  Daughter  of  the  above,  2,  “cholera 
morbus  (24  hours).”  She  had,  like  her  father, 
been  accustomed  to  uncertain  diet.  Son  of  a 
plasterer,  5,  “cholera  morbus  (2^  days).”  His 
father  had  been  out  of  employment  for  eleven 
weeks,  was  in  poverty,  and  lived  in  a  crowded, 
ill-drained,  and  dirty  neighbourhood.  In  Hack¬ 
ney-road,  house-painter,  67,  “  diarrhcea  (14 
days),  cholera  (33  hours).”  Son  of  a  carpenter, 
3,  “English  cholera  (60  hours).”  He  lived  in  a 
low,  poor,  and  crowded  neighbourhood.  In 
Castle-court,  Old  Castle -street,  a  blind  woman, 
the  wife  of  a  mendicant,  77,  “  sudden  death  from 
malignant  cholera.”— Inquest.  She  lived  in 
abject  poverty,  and  in  the  court  is  a  dust-heap, 
composed  of  offensive  matter.  The  water  is 
supplied  to  all  the  houses  by  a  tap  on  the  main, 
the  drainage  from  which  is  defective,  and  leaves 
a  pool  of  stagnant  water  to  emit  exhalations. 
Son  of  a  working  man,  2,  “natural  death,  sud¬ 
den  from  cholera.” — Inquest.  He  was  one  of  a 
family  of  seven  persons  who  lived  together  in  a 
small  room,  where  (it  appeared  at  the  inquest)  the 
children  fared  very  hardly.  Another  child  in  the 
family  has  died  of  the  same  disease.  Mr.  Murray, 
the  registrar,  also  reports  the  death  of  a  woman, 
58  years,  from  “diarrhcea  after  5  days’  illness.” 
She  was  the  widow  of  a  toymaker,  who  died  in 
the  same  house  from  cholera  a  fortnight  ago. 
He  adds,  that  the  poor  generally  are  not  ac¬ 
quainted  with  what  has  been  published  regard¬ 
ing  the  premonitory  symptoms  of  cholera. 

Whitechapel  ;  Spitalfields. — M.  6,  “  Asiatic 
cholera  (20  hours)  ;”  M.  9,  “  Asiatic  cholera, 
without  premonitory  symptoms  (16  hours).” 
Goodman’s-fields. — At  40,  Great  Prescot-street, 
a  lady,  68,  “Asiatic  cholera  (18  hours).’’ 

Stepney;  Shadw’ell  and  Wapping.  —  M.  1, 
“  malignant  cholera  (4  days).” 

St.  Saviour  ;  St.  Saviour. — M.  5,  “  Asiatic 
cholera  (13|  hours);”  M.  43,  “diarrhoea  (12 
hours),  Asiatic  cholera  (30  hours)  ;”  M.  20, 
“Asiatic  cholera  (22  hours)  ;”  F.  24,  “Asiatic 
cholera  (50  hours),  consecutive  fever,  ending  in 
convulsions  and  coma.” 

Bermondsey;  St.  Mary  Magdalen. — At  21, 
Melhck’s-place,  Russell-street,  F.  42,  “  diarrhcea 
(3  days),  cholera  maligna  (32  hours).” 

St.  George,  Southwark  ;  Kent-road. — At 
5,  Mint-street,  a  labourer,  48,  “cholera  maligna 
(3  days).” 

Lambeth;  Waterloo-road,  First  Part.  —  At 
Whitehorse-street,  daughter  of  a  tinman,  who 
vends  goods  in  the  streets,  8,  “  cholera  Asiatica 
(20  hours),  exhaustion  and  coma.”  Mr.  Mears, 
the  registrar,  states  that  “the  locality  where  the 
above  case  occurred  abounds  in  dirt,  and  is 
crowded  by  persons  of  dissolute  habits,” 
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Gheenavich  ;  West, — In  Dreadnought  hos¬ 
pital-ship,  M.  26,  “dysentery  (4  months),  cho¬ 
lera  (9  hours),”  p.m.  In  same  hospital,  M.  21, 
“  cholera  (2  days),”  p.m. 

Wandsayobtii  ;  Wandsworth. — M.  9,  “  cho¬ 
lera  (3  days) M.  70,  “  cholera  (36  hours) 

F.  69,  “  Asiatic  cholera  (12  hours),  exhaustion 
(13  hours).”  Battersea. — At  union  workhouse, 
son  of  a  milkman,  7,  “malignant  cholera  (4 
days),  consecutive  fever  with  gastritis  (21 
days).”  At  Church- street,  wife  of  a  stable- 
keeper,  56,  “  malignant  cholera  (15  hours).”  In 
the  sub-district  of  Streathani  and  Tooting 
Graveney,  and  at  Mr.  Drouet’s  establishment, 
a  boy,  aged  4,  died  of  “  fever  and  mortification” 
after  an  illness  of  three  weeks. 


COALS  IN  THE  NEW  WOULD. 


The  following  is  a  report  from  the  Museum  of 
Practical  Geology  on  specimens  of  coal  from 
Sandy  Bay,  Talcahuano  Bay,  near  Conception, 
Chili,  and  from  Vancouver’s  Island,  brought  to 
England  in  her  Majesty’s  steam-frigate  Sampson, 
Captain  Henderson,  C.B.,  recently  paid  off  from 
the  Pacific  : — 

“  Museum  of  Practical  Geology, 
Jan. 30,  1849. 

“  Sir, — With  reference  to  the  fossil  fuel  from 
Sandy  Bay,  Patagonia,  Talcahuano  Bay,  and 
Colcurra  Bay,  Chili,  and  from  Vancouver’s 
Island,  forwarded  to  the  Museum  of  Practical 
Geology  from  the  Admiralty  for  examination, 
and  brought  home  by  her  Majesty’s  steamer 
Sampson,  I  have  the  honour  herewith  to  forward 
a  statement  of  analysis  conducted  under  the 
superintendence  of  Dr.  Lyon  Playfair,  from 
which  it  results  that  the  two  specimens  from 
Sandy  Bay  come  under  the  head  of  that  variety 
of  fossil  fuels  called  brown  coal  or  lignite.  They 
are,  however,  good  varieties  of  that  fuel,  although 
containing  a  large  quantity  of  ash.  Lignites, 
though  not  so  good  as  real  coal  for  steam  pur¬ 
poses,  may  yet  be  often  advantageously  employed 
when  the  latter  is  not  to  be  procured. 

“  The  locality  of  this  lignite  would  appear  to 
render  it  particularly  worthy  of  attention,  more 
especially  as  to  its  abundance  and  easy  access. 

“The  specimens  from  Talcahuano  Bay  and 
Colcurra  Bay,  Chili,  are  real  coals,  and,  so  far  as 
can  be  inferred  from  the  portions  sent,  would  ap¬ 
pear  to  be  of  that  variety  known  as  cannel  or 
candle  coal.  That  from  Talcahuano  Bay  is  a 
very  fair  average  coal ;  that  from  Colcurra  Bay 
is  equal,  in  evaporative  value,  to  good  Newcastle 
coal,  judging,  at  least,  from  the  analysis. 

“The  specimen  from  Vancouver’s  Island  is 
also  one  of  a  true  coal,  of  the  kind  found  at  New¬ 
castle.  It,  however,  contains  much  earthy  mat¬ 
ter.  The  specimen  may  be  from  the  cap,  or  por¬ 
tions  exposed  to  the  weather,  and,  indeed,  may 
be  but  from  one  of  the  several  beds  supposed  to 
exist  in  Vancouver’s  Island,  which  may  not  give 
a  fair  estimate  of  the  quality  of  its  coals  generally. 

“The  lignites  and  coals,  of  which  .specimens 
W'ere  sent,  may  all  be  made  applicable  to  steam 
navigation,  especially  the  coals,  if  they  can  be 
obtained  in  sufficient  quantity  and  with  the  re¬ 
quisite  facility. 

“  I  have  the  honour  to  be,  sir, 

“  Your  very  obedient  servant, 

“  H.  T.  De  la  Beche. 

“  Captain  Hamilton,  R.N.” 

“  Museum  of  Practical  Geology, 
Jan.  30,  1849. 

“Sir, — I  have  now  the  honour  to  state  the 
results  of  my  examination  of  the  coals  sent  to 
this  museum  for  analysis,  and  described  as 
‘  Specimens  of  coal  from  Sandy  Bay,  Straits  of 
Magellan,  and  Chili,  brought  by  her  Majesty’s 
ship  Sampson.’ 

“Specimem  I.— Coal  from  Sandy  Bay% 
Patagonia. 

“This  coal  is  biown,  having  the  appearance  of 
a  lignite  ;  it  does  not  soil  the  fingers.  It  is  easily 
broken  in  any  direction,  and  the  interior  presents 
a  black  mass  interspersed  at  intervals  with  light 
brown  specks,  which  are  due  to  some  resinous 


matter.  In  some  parts  a  yellow  resin,  probably 


amber,  is  found. 

Carbon  .  62.26 

Hydrogen  .  5.05 

Sulphur .  1.13 

Nitrogen .  0.63 

Ash .  13.40 

Oxygen .  17.54 


100.00 

“This  coal  burns  without  swelling,  gives  a 
little  flame,  and  a  very  pungent  smoke,  ash  grey. 

Specimen  II. — Sandy  Bay. 

“  Is  perfectly  identical  in  appearance  with  the 
former  specimen,  and  presents  the  same  phe¬ 
nomena  on  ignition. 


Carbon  .  59.63 

Hydrogen  .  5.68 

Sulphur .  0.96 

Nitrogen .  0.64 

Ash.' .  15.64 

Oxygen .  17  A6 


100.00 

“  Coal  from  Talcahuano  Bay,  near  Con¬ 
ception,  Chili. 

“This  coal  does  not  soil  the  Angers,  is  very 
hard — has  something  of  a  conchoidal  fracture. 
The  interior  is  perfectly  and  uniformly  black, 
while  almost  the  entire  exterior  surface  is  covered 
w’ith  a  grey  film,  as  if  the  coal  had  decayed  un¬ 
der  the  influence  of  the  atmosphere.  It  burns 
without  swelling,  giving  considerable  smoke  and 
flame,  and  yields  a  greyish  ash. 


Carbon  . .  . .  70.71 

Hydrogen  .  6.44 

Sulphur .  0.90 

Nitrogen .  1.08 

Ash .  6.92 

Oxygen  .  13.95 


100.00 

“  Coal  from  Vancouver’s  Island. 

“Resembles  much  in  appearance  Newcastle 
coals,  has  a  black  glossy  surface,  it  breaks  easily ; 
earthy  matter  is  found  running  in  lines  through 
it.  It  burns  with  a  considerable  amount  of 
smoke  and  flame,  and  leaves  a  grey  ash. 


Carbon  .  66.93 

Hydrogen  .  5.32 

Sulphur .  2.20 

Nitrogen .  1.02 

Ash .  15.82 

Oxygen  .  8.71 


100.00 

“  Coal  from  Colcurra  Bay,  near  Conception, 
Chili. 

“Very  closely  resembles  the  coal  from  Tal¬ 
cahuano  Bay,  but  there  is  an  appearance  of  de¬ 
composition  even  in  the  interior.  It  burns  with 
considerable  smoke  and  flame,  leaving  a  reddish- 


yellow  ash. 

Carbon .  78.305 

Hydrogen .  5.506 

Sulphur  .  1.060 

Nitrogen  .  1.090 

Ash  .  5.670 

Oxygen  .  8.369 


100.000 

“  You  will  remark  that  the  specimens  from 
Sandy  Bay  are  not  coals,  but  lignites  ;  that  the 
coals  from  Chili  resemble  the  cannel  coal  of  this 
country,  so  far  as  may  be  judged  from  the  small 
specimens  sent;  and  that  the  coal  from  Van¬ 
couver’s  Island  resembles  ordinary  Newcastle 
coal,  except  that  it  contains  much  more  earthy 
matter  than  good  coal  from  the  Newcastle  field. 

“  I  have  the  honour  to  be,  sir, 

“  Your  faithful  and  obedient  servant, 

“  Lyon  Playfair. 

“  Sir  Henry  T.  De  la  Beche,  F.R.S.,  L.S.” 


PiCROTOXiA. — Picrotoxia  or  picrotoxic  acid  is 
a  bitter,  crystallizable,  and  poisonous  substance, 
discovered  by  Boullay^  in  Cocculus  indicus.  It  is 
soluble  in  boiling  water,  alcohol,  ether,  and 
acetic  acid. 


MISCELLANEA. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 

Charles  Hancock,  of  Brompton,  in  the  county 
of  Middlesex,  gentleman,  for  improvements  in 
apparatus  or  machinery  for  giving  shape  and 
configuration  to  plastic  substances.  Patent 
dated  July'  29th,  1848.  Enrolled  January  29th, 
1849. 

Various  modes  of  treating  plastic  substances 
for  their  formation  into  articles  and  wares  are 
described  in  this  specification ;  the  improve¬ 
ments  being  in  the  apparatus  to  be  employed  in 
manufacturing  certain  articles.  The  specification 
is  divided  into  several  parts,  and  consists — First, 
of  apparatus  for  manufacturing  hollow  ware  from 
plastic  materials,  by  moulding  or  shaping  them 
upon  cores  or  moulds.  The  apparatus  employed 
by  the  patentee  for  this  pui’pose  comprise  a  bed 
or  frame,  mounted  with  a  head  and  mandril,  in 
all  respects  similar  to  those  parts  of  a  lathe. 
Upon  the  end  or  nose  of  the  mandril  is  screwed 
the  core  or  mould,  upon  which  the  plastic  ma¬ 
terials  are  to  be  formed  into  the  shape  required. 
The  mould  is  made  very  nearly  similar  to  the 
blocks  used  by  hatmakers,  being  composed  of  a 
square  central  piece,  and  four  segmental  pieces 
around  it,  the  outer  surfaces  of  these  segmental 
pieces  forming  the  moulding  surfaces.  The  cen¬ 
tral  square  piece  is  screwed  upon  the  nose  of  the 
mandril  by  one  end;  upon  each  side  of  this 
square  piece  is  a  projecting  dovetailed  piece, 
running  the  whole  length,  and  parallel  with  the 
face.  Upon  each  of  the  segmental  pieces  are 
corresponding  grooves,  into  which  the  dovetailed 
pieces  enter  when  the  segmental  pieces  are  placed 
upon  the  central  piece,  thereby  securely  holding 
them  together,  and  presenting  the  form  required 
for  the  interior  of  the  vessel  or  article  to  be 
formed,  over  which  the  plastic  material  is  placed, 
rotary  motion  being  given  to  the  mandril,  and 
likewise  to  the  mould  or  core,  by  means  of  a 
pulley  fixed  upon  the  mandril.  When  other 
shaped  articles  or  wares  are  required  to  be 
formed,  all  that  is  necessary  is  to  remove  the 
segmental  pieces  only,  leaving  the  central 
piece  still  attached  to  the  mandril,  and  to 
substitute  for  them  other  segments  whose 
outward  surfaces  shall  be  those  required. 
There  is  no  necessity  to  remove  the  central 
piece,  as  that  is  made  to  suit  many  sets  of 
segments ;  therefore,  the  different  forms  and 
moulds  may  be  changed  with  facility.  The 
plastic  materials  being  shaped  upon  the  moulds 
are  allowed  to  remain  until  sufficiently  hard,  and 
in  a  state  fit  to  be  removed,  when  the  withdraw¬ 
ing  of  the  segmental  pieces  with  the  shaped 
article  upon  them  from  the  central  piece  allows 
the  segmental  pieces  to  be  removed  singly  from 
the  interior  of  the  article ;  the  mandril  is  driven 
by  means  of  any  convenient  first  mover. 

Secondly.  Of  apparatus  for  moulding  and 
forming  hollow  articles  and  wares  different  from 
the  foregoing.  The  patentee  describes  modifica¬ 
tions  of  this  apjfaratus  adapted  for  the  moulding 
and  forming  of  articles  from  materials  which  re¬ 
quire  to  be  heated  while  being  formed,  as  well 
as  those  not  requiring  such  heat.  The  first  of 
these  apparatus  described  consists  of  a  mandril 
mounted  in  a  head,  as  in  the  former  case,  but 
now  it  is  placed  in  a  vertical  position,  and  the 
mandril  is  hollow ;  the  upper  end  or  nose  of  the 
mandril  has  screwed  to  it  a  circular- shaped 
hollow  vessel  or  chuck,  being  nearly  three  fourths 
of  a  globe.  Within  this  chuck  is  placed  a  se¬ 
cond  vessel,  of  less  capacity  than  the  first,  the 
edges  of  the  two  coming  together,  and  forming 
a  steam-tight  joint,  leaving  a  space  between  the 
two  vessels,  intoAvhich  hot  or  cold  water,  or  steam, 
as  occasion  may  require,  is  passed  through  the 
hollow  mandril.  'The  second  vessel  forms  the 
mould,  into  which  the  plastic  materials  are 
placed ;  above  this  apparatus,  and  placed  con¬ 
centrically  with  the  mandril,  is  a  vertical  rod, 
capable  of  moving  vertically  in  guides ;  to  the 
upper  end  of  this  rod  is  a  weighted  lever,  for 
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the  purpose  of  giving  pressure  to  the  rod,  and 
also  for  lifting  it  when  necessary ;  to  the  lower 
end  of  the  rod  is  attached,  by  a  key  or  screw,  a 
block  or  mould,  wh'ch  forms  the  mould  or  core  for 
shaping  the  materials — the  shape  and  configura¬ 
tion  of  this  agreeing  with  the  mould  upon  the 
chuck  upon  the  mandril.  Motion  is  given  to 
the  mandril,  and,  consequently,  to  the  mould 
attached  to  it,  by  any  first  mover,  a  pulley 
being  upon  the  mandril  for  that  purpose.  The 
mode  of  proceeding  is  thus  A  quantity  of  the 
plastic  material  being  thrown  into  the  concave 
mould  upon  the  end  of  the  mandril,  the  upper 
mould  upon  the  end  of  the  vertical  rod  is  now 
let  down  upon  the  material,  and  rotary  motion 
given  to  the  mandril ;  and  if  the  plastic  material 
is  of  such  a  nature  as  to  require  heat  to  facilitate 
the  moulding,  then  steam  or  hot  water  is  to  be 
passed  into  the  space  between  the  lower  mould 
and  the  chuck,  through  the  hollow  mandril.  By 
this  means  the  plastic  material  will  fill  the  whole 
space  between  the  two  moulds,  and  the  surplus, 
if  any,  will  be  delivered  over  the  edges  of  the 
moulds,  to  be  afterwards  cut  off.  Wheir  the 
article  is  formed,  then  the  hot  water  or  steam  is 
to  be  let  off  from  between  the  moulds,  and  cold 
water  may,  if  required,  be  let  in  to  facilitate  the 
cooling,  when  the  article  can  be  removed ;  or 
both  the  moulds  may  be  removed  Avith  the  article 
still  on  it,  although  not  sufficiently  cold  to  be 
removed  from  the  mould,  and  another  mould 
substituted  on  to  the  chuck,  and  the  process  re¬ 
peated.  Another  arrangement  of  apparatus  for 
the  same  purpose  consists  in  giving  the  rotary 
motion  to  the  vertical  rod  and  upper  mould  while 
the  lower  mould  is  stationary,  the  mandril  being 
in  this  case  dispensed  with.  Hot  Avater  or  steam 
is  passed  into  the  space  around  the  lower  mould, 
as  before  described.  In  another  modification 
the  rotary  motion  is  given  to  the  lower  mould, 
though  without  any  provision  for  the  introduc¬ 
tion  of  hot  Avater  or  steam.  This  arrangement 
is  intended  for  the  moulding  of  plastic  materials 
which  do  not  require  the  application  of  heat  to 
them  to  render  their  being  shaped  with  greater 
facility. 

Thirdly.  In  apparatus  for  pressing  and  squeez¬ 
ing  plastic  substances,  preparatory  to  their 
being  shaped  and  formed  by  moulds,  as  also 
for  other  purposes.  The  machinery  consists  of 
tAvo  side  frames,  upon  Avhich  are  mounted  a 
number  of  friction  rollers,  carrying  a  table 
or  platform  Avhich  can  be  moved  longitudinally 
upon  the  rollers  by  a  rack  and  pinion,  or 
other  suitable  means.  This  table  is  made 
hollow,  and  filled  with  hot  AA'ater  or  steam. 
Above  the  middle  of  the  frameAvn  rk  is  a  plate  or 
presser,  which  is  to  be  actuated  up  or  doAvn  by  a 
steam  cylinder  and  piston,  or  by  a  screw  or  any 
other  suitable  means-  The  mode  of  operation  is 
thus : — A  quantity  of  the  plastic  material  to  be 
pressed  and  kneaded  is  throAvn  upon  the  table, 
hot  water  and  steam  being  admitted  for  the  pur¬ 
pose  of  warming  it  and  the  plastic  material. 
The  presser  is  noAV  forced  doAvn,  by  which  the 
material  Avill  be  pressed  or  squeezed.  The  table 
is  noAV  moved  along  upon  the  rollers,  thereby 
draAving  the  plastic  material  in  a  thin  sheet  from 
under  the  presser  ;  this  is  gathered  up  in  a 
heap  at  the  end  of  the  table,  and  is  again  sub¬ 
mitted  to  the  operation  until  in  a  fit  state  for  the 
moulding  apparatus. 

Fourthly.  In  machinery  for  forming  from 
plastic  materials  pipes,  and  such  like  articles,  of 
considerable  length,  which  require  cores  for  the 
purpose  of  supporting  them.  This  consists  of  a 
pressing  cylinder,  into  which  the  plastic  material 
is  placed  and  pressed  down  by  a  piston,  or 
plunger.  At  the  bottom  of  the  cylinder  a  die- 
box  is  placed,  into  AA'hich  the  materials  are 
pressed.  A  number  of  holes  are  made  through 
the  die-box,  on  both  sides;  apertures  being 
made  from  the  body  of  the  die-box  to  these 
holes,  through  which  the  materials  are  pressed 
into  the  holes.  Upon  one  side  of  the  machihe  a 
number  of  reels  are  placed,  around  which  are 
wound  the  Avires  or  cords  to  form  the  cores  of 
the  pipes  ;  these  wires  or  cords  pass  through  the 
holes  in  the  die-box,  and  are  then  passed  on  to 


the  other  side  of  the  machine,  Avhere  they  are 
again  wound  upon  other  reels.  The  mode  of 
operation  is  first  to  cause  a  continuous  pressure 
to  be  exerted  by  the  piston  in  the  cylinder  upon 
the  plastic  materials  therein;  at  the  same  time 
the  Avire  or  cord  cores  are  draAvn  through  the 
die-box,  by  Avhich  means  they  are  covert  d  Avith 
a  layer  of  the  plastic  material,  the  exterior  dia¬ 
meter  being  equal  to  the  diameter  of  the  holes. 
They  are  Avound,  Avith  the  plastic  material  upon 
them,  upon  the  reels,  care  being  taken  that  they 
are  sufficiently  cooled  before  being  AA'ound,  either 
by  having  the  reels  at  a  sufficient  distance 
from  the  die-box,  or  by  passing  them  through 
cold  water.  The  cores  are  afterAvards  removed. 
The  material  cylinder  is  surrounded  by  a  case 
containing  hot  water  or  steam,  for  the  purpose 
of  heating  the  plastic  materials  Avithin.  The 
patentee  describes  a  modification  of  this  appa¬ 
ratus,  by  which  pipes,  or  articles  having  se¬ 
veral  holes  or  passages  through  them,  are 
formed,  such  holes  being  parallel,  or  nearly  so, 
to  each  other,  by  the  employment  of  several 
wires  or  cords,  as  cores  to  one  aperture  in  the 
die-box  ;  the  direction  of  these  apertures  in  the 
die-box  are  at  right  angles,  or  nearly  so,  to  the 
direction  of  the  piston  in  the  cylinder. 

Fifthly.  In  the  modification  of  the  last-named 
apparatus,  by  which  shorter  lengths  of  the 
material  are  formed,  suitable  for  cornices,  mould¬ 
ings,  and  other  similar  purposes.  The  appa¬ 
ratus  for  pressing  is  the  same  as  before  ;  the 
die-box  is,  however,  suited  to  the  shape  or  form 
required,  a  supporting  core  of  wood,  metal,  or 
other  rigid  substance,  being  passed  through  the 
die-box,  having  each  end  fixed  to  a  standard  or 
prop,  supported  upon  a  traversing  table  or 
frame  ;  by  this  means  the  core  is  passed  through 
the  die- box,  and  thus  the  article  desired  is 
formed ;  although  while  upon  the  cores  the 
articles  produced  are  quite  straight,  yet  they  may 
be  afterwards  bent  to  almost  any  curvature 
required. 

Sixthly\  In  machinery  for  forming  plastic 
material  into  solid  balls.  This  consists  simply 
of  a  pair  of  rollers,  upon  the  surfaces  of  which 
are  semi-globular  recesses,  the  relative  positions 
of  which  are  such  that,  as  the  rollers  revolve 
in  close  contact,  the  recesses  of  one  exactly  co¬ 
incide  Avith  those  upon  the  other.  These 
rollers,  when  revolving,  are  fed  from  a  mass  of 
the  plastic  material  placed  immediately  in  ifont 
of  them. 

The  patentee  claims  :  — 

First.  The  apparatus  described  for  forming 
and  moulding  holloAV  wares,  so  far  as  regards 
the  chuck  and  shifting  moulds. 

Secondly.  The  apparatus  for  forming  and 
moulding  holloAv  Avare,  operating  either  with  or 
Avithout  those  parts  for  the  purpose  of  heating  or 
cooling,  as  described. 

Thirdly.  The  apparatus  described ;  being  a 
combination  of  a  vertical  presser  Avith  a  hollow 
horizontal  bed  or  table  filled  with  hot  water  or 
steam,  whether  fixed  or  movable,  for  the  pur¬ 
pose  of  preparing  plastic  materials. 

Fourthly.  The  apparatus  described  for  forming 
and  moulding  plastic  materials  into  continuous 
lengths,  by  means  of  supporting  cores  of  wire, 
cord,  or  other  similar  material,  so  far  as  regards 
their  combination  with  a  die-box,  and  cylinder 
and  piston,  working  or  operating  at  right  angles, 
or  at  other  angles  Avith  each  other. 

Fifthly.  The  modification  ofthe  last-described 
apparatus,  for  forming  and  moulding  shorter 
lengths  of  plastic  material. 

Sixthly.  The  apparatus  for  forming  and  mould¬ 
ing  balls  of  materials  other  than  metals,  as  de¬ 
scribed. 

George  Walter  Pratt,  of  the  city  of  Rochester, 
State  of  NeAV  York,  in  the  United  States  of 
America,  gentleman,  for  improvements  in  the 
manufacture  of  printing  ink.  Patent  dated  July 
29th,  1848.  Enrolled  September  29th,  1818. 

This  specification  describes  a  mode  of  making 
printing  ink,  by  the  use  of  resin  oil,  as  a  sub¬ 
stitute  for  linseed  oil,  or  other  oils  hitherto  used, 
such  oils  being  dearer  than  the  resin  oil  pro¬ 
posed  to  be  used.  He  gives  the  foUowing  process 


for  a  printing  ink  of  ordinary  consistence  : — Take 
one  ounce  of  resin  oil  (an  article  of  commerce 
procured  by  the  distillation  of  resin),  thirteen 
ounces  of  resin,  and  five  ounces  of  y'elloAV  soap  ; 
heat,  and  intimately  mix  them  by  stirring. 
When  cold,  this  composition  or  varnish  may  be 
ground  up,  as  usual,  with  the  pigments  to  be 
added  for  giving  the  required  colour  to  the  ink. 
The  patentee  does  not  confine  himself  to  the 
precise  detail  herein  given  ;  but  claims  the  use 
of  resin  oil  in  printing  inks,  as  a  cheap  substitute 
for  linseed  oil,  or  other  oils  hitherto  used. 


PATENTS  RECENTLY  GRANTED. 


ENGLISH  PATENTS  POE.  THE  AVEEK  ENDING 
EEBUXIAHT  8,  1849. 

Jeanne  Adolphe  Carteron,  of  Paris,  in  the 
Republic  of  France,  now  of  the  Ilaymarket,  in 
the  county  of  Middlesex,  chemist,  for  certain 
improvements  in  dyeing.  Patent  dated  February 
5th,  1849  ;  six  months. 

John  Browne,  late  of  Bond-street,  but  noAV  of 
Great  Portland-street,  Middlesex,  gentleman, 
for  improvements  in  constructing  and  rigging 
vessels  ;  and  improvements  in  atmospheric  and 
other  railways.  Patent  dated  February  6th, 
1849  ;  six  months, 

Edmund  George  Pinchbeck,  of  Fleet-street,  in 
the  city  of  London,  for  improvements  in  certain 
parts  of  steam-engines.  Patent  dated  February 
6th,  1849  ;  six  months. 

Thomas  Snowdon,  of  Noel-street,  in  the  county 
of  Middlesex,  engineer,  for  improvements  in 
machinery  for  moulding  and  pressing  artificial 
fuel  and  bricks.  Patent  dated  February  6th, 
1849  ;  six  months. 

Joseph  Harrison,  of  Blackburn,  in  the  county 
of  Lancaster,  machine-maker,  and  William  Har¬ 
rison,  of  Blackburn,  in  the  same  county,  cotton- 
manufacturer,  and  John  Oddie,  of  Blackburn, 
assistant  manager,  for  certain  improvements  in 
and  applicable  to  looms  for  weaving.  Patent 
dated  February'  6th,  1849  ;  six  months. 

Henry  Fisher,  of  Upholland,  in  the  county 
of  Lancaster,  gentleman,  for  improvements  in 
coke-ovens,  and  in  machinery  and  apparatus  for 
working  the  same,  or  connected  therewith  ;  and 
a  mode  or  modes  of  applying  certain  portions  of 
coke,  or  the  residual  products  of  coke,  to 
heating  and  lighting.  Patent  dated  February  8th, 
1849 ;  six  months. 

Lawrence  Hill,  junior,  of  Motherwell  Iron 
AVorks,  near  Hamilton,  Lanarkshire,  civil  en¬ 
gineer,  for  improvements  in  the  manufacture  of 
iron,  and  in  the  machinery  for  producing  the 
same.  Patent  dated  February  8th,  1849  ;  six 
months. 

Henry  Headley  Parish,  of  Eaton-place,  in  the 
county  of  Middlesex,  Esq.,  for  improvements  in 
safety  and  other  lamps,  and  in  gas-burners. 
Patent  dated  February  8th,  1849  ;  six  months. 

Richard  Pannell  Forlong,  of  Bristol,  button- 
manufacturer,  for  improvements  in  castors  for 
furniture.  Patent  dated  Febiuary  8th,  1849; 
six  months. 

AVilliam  Willcocks  Sleigh,  of  Stamford-brook- 
house,  ChisAvick,  in  the  county  of  Middlesex, 
doctor  of  medicine,  for  a  means  of  preA'enting 
injuries  to  persons  and  property  from  the  sudden 
stoppage  of  railway  carriages.  Patent  dated 
February  8th,  1849  ;  six  months. 

James  Webster,  of  Basford,  in  the  county  of 
Nottingham,  engineer,  for  certain  improvements 
in  apparatus  for  manufacturing  gas.  Patent 
dated  February  8th,  1849  ;  six  months. 

John  Taylor,  of  Parliament -street,  AVest- 
minster,  architect,  for  an  improved  mode  of 
constructing  and  fencing  AA’alls.  Patent  dated 
February  8th,  1849  ;  six  months. 

Joseph  Barnes,  of  Church,  in  the  county  of 
Lancaster,  for  an  improA’ed  apparatus  for  bleach¬ 
ing,  dyeing,  cleaning,  and  steaming  animal  or 
vegetable  fibrous  substance^,  either  in  a  raw  or 
manufactured  state.  Patent  dated  February  8th, 
1849  ;  six  months. 

Robert  Brown,  of  Sadler’s-wells,  in  the  county 
of  Middlesex,  engineer,  for  improvements^  in 
machinery  for  perforating,  sewing,  stitching, 
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pegging,  and  riveting.  Patent  dated  February 
8th,  1849;  six  months. 

■\Villiam  Tooth,  of  Broad-street,  Lambeth, 
engineer,  for  improYements  in  water-closets  and 
in  chimneypieces,  in  machinery  for  the  prepara¬ 
tion  of  clays  and  other  materials,  and  in  the 
manufacture  of  earthenware  articles.  Patent 
dated  February  8th,  1849  ;  six  months. 

Thomas  Charles  Clarkson,  of  Bennett-street, 
Southwark,  manufacturer,  for  certain  improve¬ 
ments  in  the  manufacture  and  application  of 
leather,  and  certain  vegetable  substances,  to  be 
used,  in  combination  with  leather,  indiarubber, 
canvas,  silk,  cotton,  wool,  and  other  fibrous  sub¬ 
stances,  in  the  manufacture  of  certain  waterproof 
articles.  Patent  dated  February  8th,  1849  ;  six 
months. 


PATENTS  RECENTLY  EXPIRED. 

T.  Roberts,  of  the  dockyard,  Plymouth,  for 
an  improved  mode  of  joining  pieces  of  timber 
together,  end  to  end,  which  improved  mode  is 
applicable  to  the  purposes  of  making  the  masts 
and  topmasts  of  ships  ;  also  for  making  piles, 
and  for  certain  other  purposes  wherein  timber  is 
required  to  be  lengthened,  whereby  an  immense 
saving  will  accrue,  inasmuch  as  masts  can  be 
lengthened  or  made  from  common  fir  timber, 
topmasts  from  shorter  and  less  expensive  sticks, 
and  piles  made  to  any  required  length.  Patents 
dated  February  6th,  1835  ;  expired  February 
6th,  1849. 

C.  Cleveland,  of  London,  clerk,  for  certain 
improvement  in  pens,  penholders,  and  appa¬ 
ratus  for  the  supplying  ink  to  pens,  and  an  ap¬ 
paratus  for  the  making  of  pens.  Patent  dated 
February  9th,  1835  ;  expired  February  9  th,  1849. 
(  Communication . ) 

J.  Halstead,  of  Middlesex,  sailmaker,  for  a 
new  and  improved  paddle-wheel  for  steam- 
vessels,  which  wheel  is  also  applicable  to  mill 
machinery  of  every  description  moved  by  water. 
Patent  dated  February  9th,  1835  ;  expired  Feb¬ 
ruary  9th,  1849. 

J.  Leeming,  of  Manchester,  worsted-spinner, 
for  certain  improvements  in  the  construction  of 
water-wheels  and  of  paddle-wheels.  Patent 
dated  February  9th,  1835;  expired  February  9th, 
1849. 


THE  LATE  OUTBREAK  OF  CHOLERA  AT 
TOOTING.— REPORTED  DEATH  OF  MR. 
DROUET. 


On  Wednesday,  at  a  very  numerously- 
attended  meeting  of  the  St.  Pancras  vestry,  held 
at  the  new  Vestry-rooms,  King’s-road,  Cam- 
den-town, 

Mr.  Francis  Healey,  churchwarden,  in  the 
chair, 

Mr.  Clarke  said  he  wished  to  put  a  question 
to  the  chairman.  Since  he  had  been  in  that 
room  he  had  been  informed  that  Mr.  Drouet, 
the  proprietor  of  the  Infant  Pauper  Asylum  at 
Tooting,  was  dead,  and  he  wished  to  know  if 
there  was  any  official  communication  on  the  sub¬ 
ject.  The  statement  which  he  (Mr.  Clarke)  had 
heard  was  that  Mr.  Eaton,  the  master  of  St. 
Pancras  workhouse,  had  received  a  letter  from 
Tooting,  stating  that  Mr.  Drouet  had  died  last 
night,  and  that  before  he  died  he  had  declared 
himself  to  be  a  “  murdered  man,”  the  charges 
made  against  him,  as  to  his  treatment  of  the 
children  at  the  inquests  held  by  Mr.  Wakley, 
the  coroner,  being  wholly  without  foundation. 
He  wished  to  know  if  the  chairman  was  in  pos¬ 
session  of  information  on  the  subject. 

The  Chairman  said  he  had  no  doubt  from 
what  he  had  heard  from  Mr.  Howell,  a  ves¬ 
tryman,  that  such  a  deplorable  event  had  taken 
place.  He  had  understood  that  Mr.  Drouet  had 
for  some  years  been  subject  to  an  affection  of  the 
heart,  and  the  excitement  produced  by  the 
late  lamentable  occurrence  in  his  establish¬ 
ment,  and  the  severe  verdicts  of  the  co¬ 
roners’  juries  and  attacks  of  the  public 
press  upon  him,  had  so  increased  the  dis¬ 
ease  as  to  render  the  unfortunate  man’s  life  in  | 


imminent  danger.  Indeed,  he  understood  that 
the  night  before  last  it  was  found  necessary  to 
call  in  the  aid  of  Dr.  Chambers  and  two  or  three 
other  eminent  physicians,  and  that  not  the 
slightest  hope  was  then  entertained  of  his  re¬ 
covery.  He  (the  chairman)  had  been  told  by  his 
friend  Mr.  Howell  that  the  master  of  the  work- 
house  had  received  a  communication  announcing 
Mr.  Drouet’s  death,  and  he  had  no  doubt  it  was 
too  true,  from  the  information  he  had  previously 
received. 

,  Mr.  Morris  said  the  fact  was  the  poor  man 
lost  his  wife  but  a  few  months  back,  and  that 
tended  greatly  to  destroy  the  order  and  regu¬ 
larity  which  had  previously  prevailed  in  his 
establishment,  and  that  circumstance  had  in  all 
probability  produced  the  awful  visitation  which 
every  one  must  deplore.  The  coroner’s  inquests 
coming  on  this  had  killed  Mr.  Drouet. 

On  the  motion  of  Mr.  Hatton,  Mr.  Eaton,  the 
master  of  the  workhouse,  was  called  before  the 
vestry,  and,  in  answer  to  questions,  said  he  had 
not  received  the  communication  officially  from 
Tooting,  but  from  a  friend  of  Mr.  Drouet’s,  on 
whom  the  greatest  reliance  could  be  placed.  He 
stated  that  Mr.  Drouet  had  died  on  the  previous 
night,  and  that  whilst  dying  he  made  use  of  the 
observations  alluded  to  by  Mr.  Clarke.  He  (Mr. 
Eaton)  from  his  previous  knowledge  of  Mr. 
Drouet’s  state  had  no  doubt  of  the  fact. 

The  chairman  and  several  members  of  the  ves¬ 
try  expressed  their  regret  at  the  circumstance, 
and  the  vestry,  after  some  other  business,  sepa¬ 
rated. 


The  Electric  Light. — The  Rival  Claims 
OF  Mr.  Staite  and  M.  Foucault.— At  a  re¬ 
cent  sitting  of  the  Paris  Academy  of  Sciences, 
M.  Dumas  presented  the  report  of  the  commis¬ 
sion  appointed  at  the  previous  sitting  to  ex¬ 
amine  the  apparatus  devised  by  M.  Foucault  for 
producing  a  continuous  electric  light.  The 
commission  are  perfectly  satisfied  that  M.  Fou¬ 
cault  made  the  discovery  a  long  time  since,  and, 
whilst  they  cannot  contest  with  Mr.  Staite  the 
priority  of  the  invention,  they  award  to  M. 
Foucault  the  merit  of  having  realized  the  same 
idea. 

On  the  Manufacture  of  the  Celebrated 
Damascus  Blades. — Nicolo  Milonas,  for  some 
time  consul  in  the  East,  in  endeavouring  to  dis¬ 
cover  the  processes  employed  by  the  Kourdes  in 
the  manufactui'e  of  their  sword  blades,  observed 
that: — 1.  The  manufactories  in  which  these 
blades  are  made  are  situated  at  the  declivity  of 
the  mountains,  near  cascades,  the  water  of 
which,  falling  from  rock  to  rock,  arrives  in  the 
most  limpid  state  in  the  reservoirs  constructed 
for  its  reception,  in  which  reservoirs  the  blades 
are  tempered.  These  reservoirs  are  placed  in 
situations  where  the  air  is  very  pure.  These 
conditions  of  purity  of  air  and  water  are  con¬ 
sidered  necessary  for  the  success  of  the  opera¬ 
tion.  2.  Iron  of  the  purest  quality  is  selected. 
The  metal  is  subjected  to  a  very  high  tempera¬ 
ture,  and  the  first  tempering  commenced  when 
the  iron  is  at  a  white  heat ;  the  metal  is  ex¬ 
posed  before  fusion,  the  fuel  employed  being 
placed  on  each  side  of  it  ;  the  red-hot  iron  is 
then  covered  as  quickly  as  possible  with  fatty 
and  oily  matters,  paste  made  from  bones,  wax, 
&c.  This  operation  tends,  according  to  the 
manufacturers,  to  render  the  blade  flexible.  ’I'he 
second  tempering  is  performed  by  the  same 
process,  with  this  difference,  that  the  heated 
iron,  after  having  thrown  off  considerable 
quantities  of  sparks,  and  having  been  exposed,  is 
covered  with  a  paste  composed  of  powdered 
bones  and  purified  mutton  suet.  The  third 
tempering  is  effected  by  disposing  the  metal  in 
such  a  manner  that  it  may  be  seized  by  a  man 
on  horseback,  who  rides  at  full  gallop  in  order 
that  the  blade  which  he  keeps  in  an  elevated  po¬ 
sition  may  receive  the  impression  of  the  air. 
3.  The  fuel  employed  is  anthracite  and  turf.  In 
order  to  obtain  favourable  results,  it  is  necessary 
to  use  fuel  entirely  free  from  sulphur,  and  com¬ 
bine,  as  much  as  possible,  the  heating  of  animal, 
vegetable,  and  ntineral  substances. 


TO  CORRESPONDENTS. 


J.  C.  L.” — Of  course  you  must  use  fuming  nitric  acid  and 
fuming  sulphuric  acid. 

“  Mr.  Richard  Goswell,  Bristol,”  is  referred  to  No.  123 
of  the  Chemical  Times. 

“  Mp  W.  Matthewson,  Glasgow.” — Phocenine  is  a  fatty 
principle.  It  forms  one  of  the  constituents  of  the  oil  of 
the  porpoise  (Delphinum  phocatna),  in  which  it  is  as¬ 
sociated  with  elai'ne.  Upon  saponification  it  yields  a  vo¬ 
latile,  odorous  acid,  called  “  phocenic  acid.” 

‘‘  X.  Y.  Z.’s”  contribution  is  under  consideration. 

“  G.  R.” — Professor  Faraday. 

“B.”— ■We  are  sorry  we  cannot  comply  with  your  re¬ 
quest. 

”  T.  C.” — Atmospheric  air  is  815  times  lighter  than  water. 

“  Mr.  John  Tarbow.” — The  work  in  question  is  out  of 
print.  You  will  find  it  no  easy  task  to  procure  a 
copy  of  it. 

‘‘  Analyst.”— Chemically  pure  concentrated  sulphuric  acid 
for  chemical  experiments  and  researches  is  prepared 
best  by  the  following  process  : — Pour  from  three  to  four 
pounds  of  common  sulphuric  acid  into  a  capacious  glass 
retort,  which  should  be  coated  over  outside  with  a  paste 
made  of  clay  and  cow-hair.  Throw  a  coil  of  platinum 
wire  or  a  few  fragmenlsof  platinum  into  the  retort,  and 
place  the  latter  in  a  wind-furnace  (to  be  covered  subse¬ 
quently  with  a  cap  or  helmet).  Inti  oduce  now  the  neck 
of  the  retort  into  the  body  of  a  large  globular  receiver 
without  luting.  Heat  the  contents  of  the  retort  gra¬ 
dually  to  boiling,  by  surrounding  it  with  red-hot  char, 
coal,  taking  care  to  make  the  fire  act  principally 
upon  the  top  and  sides,  and  less  upon  the  bottom 
of  the  vessel.  The  acid  which  passes  over  first 
contains  an  admixture  of  nitric  acid.  It  is  neces¬ 
sary,  therefore,  to  change  the  receiver  after  the 
lapse  of  some  time,  in  order  to  obtain  absolutely  pure 
acid.  The  distillation  should  be  continued  until  about 
three  quarters  of  the  acid  in  the  retort  have  passed  over. 

“  Mr.  W.  Williams,  Strafford.”— Liebig’s  cyanic  acid  is 
prepared  by  dissolving  100  grains  of  mercury  in  an 
ounce  and  a  half  by  measure  of  nitric  acid  sp.  gr.  1.3, 
and  when  cold  adding  by  measure  two  ounces  of  alcohol 
sp.  gr.  0.849.  •  This  is  heated  till  it  efifervesces  briskly, 
when  a  detonating  compound  is  formed,  which  is  com¬ 
posed  of  cyanic  acid  and  oxide  of  mercury.  Wohler’s 
cyanic  acid  is  obtained  by  transmitting  sulphuretted 
hydrogen  gas  through  water  in  which  cyanide  of  silveris 
suspended.  The  acid  thus  formed,  however,  suffers  de¬ 
composition  a  few  hours  after  its  formation. 

Mr.  Brallshaw,  Sheffield.” — Cytisin  is  an  alkali  found  in 
the  seeds  of  the  Cytisus  laburnum.  It  is  obtained  by 
digesting^the  seeds  in  hot  alcohol,  evaporating  the 
liquid,  dissolving  the  residuum  in  water,  and  addino’ to 
the  solution  acetate  of  lead.  The  liquid  is  then  freed 
from  the  lead  by  means  of  sulphuretted  hydrogen,  and 
the  fluid  again  filtered  and  evaporated.  See  also  Sou- 
beiran’s  “  Course  of  Practical  Pharmacy  (Extractive).” 
Delphia,  or  Delphinin,  is  a  vegetable  alkali  found  in  the 
Delphinium  staphisagria,  or  stavesacre.  'Po  procure  it 
boil  the  seeds  previously  husked,  and  reduced  to  a  paste' 
in  a  little  distilled  water,  strain  through  linen,  and  add  a’ 
little  very  pure  magnesia.  Then  boil  for  a  few  minutes 
and  filter  again  ;  wash  the  residuum,  and  digest  in 
highly-rectified  spirits  of  wine  ;  evaporate  the  liquid 
aud  the  delphia  will  remain  in  the  form  of  a  white,  in¬ 
odorous,  very  bitter,  aud  acrid  powder, 

“  J.  L.”— You  may  procure  the  “  Pharmacopee  Univer- 
selle”at  Mr.  Balli^re’s,  of  219,  Regent-street. 

“Mr.  Richard  Maxwell,  Bolton.” — The  following  is  De  la 
Rive’s  process  of  gilding :— Pour  a  neutral  solution  of 
chloride  of  gold,  containing  about  one  half  to  one  per 
cent.,  and  no  more,  of  gold,  into  a  glass  cylinder,  of  which 
the  lower  end  is  hermetically  closed  with  moistened  o-ut- 
skin,  and  introduce  the  cylinder  into  a  vessel  containing 
some  water  very  slightly  acidulated  with  a  few  drops  o'f 
sulphuric  acid.  Thecjlinder  should  be  supported  in  a 
manner  to  prevent  its  lower  surface  resting  immediately 
on  the  bottom  of  the  larger  vessel.  It  is  necessary  to 
scour  and  clean  carefully,  or  even  to  polish,  the  surface 
of  the  metal  (whether  silver  or  brass)  which  it  is  in¬ 
tended  to  gild,  lest  a  portion  of  it  should  be  left  ungilt. 
To  attain  this  end  it  is  sometimes  advisable  to  place^the 
metal  for  a  few  moments  in  contact  with  zinc  in  dilute 
sulphuric  acid,  so  that  hydrogen  may  be  disengaged 
on  its  surface;  after  which  it  must  be  well  washed.  If 
you  wish  to  gild  an  object,  fix  or  suspend  it  by  a  plati¬ 
num  wire,  to  the  other  end  of  which  is  attached  a  zinc 
plate;  now  plunge  the  article  to  be  gilt  in  the  solution 
of  gold,  and  immerse  the  zinc  plate  in  the  acidulated 
water.  The  power  of  the  electric  cuirent  may  be  mo¬ 
derated  at  will  by  immersing  more  or  less  of  the  zinc 
plate,  so  that  no  hydrogen  may  be  disengaged,  in  which 
case  the  chloride  of  gold  alone  is  decomposed.  After 
about  a  minute’s  immersion  the  article  to  be  gilt  is  with¬ 
drawn,  wiped  dry  with  a  fine  linen  cloth,  rubbed  a  little, 
and  again  immersed.  After  two  or  three  immersions  the 
metal  will  be  found  sufficiently  gilded. 

“  T.  S.”  will  receive  a  private  communication. 


London  ;  Printed  by  Robert  Palmer,'  of  No.  13,  Provi¬ 
dence-place,  Upper  liennington-lane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  parish  of  St.  Uunstan- 
in-the-West,  in  the  City  of  London  ;  and  publisheil  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  320,  Strand,  in  the  City  of  Westminster. — February 
17, 1819. 
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ORIGINAL  SERIES. 

A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOIIBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 


Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XLVI. 

(lecture  Lxxiy.) 
EXTRACTIVE. 

Section  IV.— EXTRACTIVE  ASSOCIATED 
WITH  ESSENTIAL  OIL. 

This  series  comprises  a  great  variety  of  medi- 
j  cinal  agents.  Some  of  them,  e.p.,  the  flowers  of 
the  linden,  melilot,  and  elder,  are  little  more 
than  odorous ;  others,  such  as  the  vanilla,  for 
instance,  saffron,  the  seeds  of  the  ombelliferous 
plants,  have  more  active  properties ;  in  a  third 
class  the  extractive  has  a  very  decided  special 
action  of  its  own.  To  this  class  belong  the 
white  rose  and  the  sumach  (Rhus  radicans). 


THE  FLOWER  OF  THE  LINDEN  TREE. 

The  flower  of  the  linden-tree  (Tilia  europsea) 
contains : — 

An  odorous  volatile  oil. 

Tannin  which  colours  iron  salts  green, 
Sugar, 

A  considerable  proportion  of  gum, 
Chlorophyle, 

M.  Brossat  recommends  the  following  method 
for  the  preparation  of  the  volatile  oil  of  the 
linden  flower  :  — 

Distil  100  pounds  of  the  flowers  with  a  suffi¬ 
ciency  of  water  to  obtain  80  pounds  of  distillate. 
Redistil  the  product  of  the  first  distillation  over 
a  fresh  supply  of  100  pounds  of  flowers,  and  draw 
off  40  pounds  of  product.  You  will  find  a  num¬ 
ber  of  globules  of  volatile  oil  of  a  fine  gold-yellow 
colour  floating  on  the  surface  of  the  distillate. 

M.  Brossat  having  drank  some  of  this  distilled 
water  experienced  a  species  of  merry  intoxication, 
combined  with  a  quite  peculiar  excitement.  That 
the  distilled  water  of  the  linden  flower  possesses 
intoxicating  properties  has  been  fully  confirmed 
by  Pfaff  and  others. 

The  volatile  principle  is  found  both  in  the 
distilled  water  and  in  the  infusion  of  linden- 
flowers,  and  it  is  to  its  presence  that  these  prepa¬ 
rations  owe  their  antispasmodic  properties. 

DISTILLED  WATER  OF  LINDEN  FLOWERS. 

Take  of  Recently  gathered  and  carefully- dried 
linden  flowers,  1  part. 

Water,  a  sufficiency. 

Distil,  to  obtain  4  parts  of  product. 

The  linden-flower-water  prepared  with  the 
dried  flowers  is  milder  than  that  prepared  with 
the  fresh  flowers. 


MELILOT. 

(Melilotzis  oficinalis,') 

We  use  in  medicine  the  tops  of  the  flowers  of 
melilot.  The  flowers  of  melilot  have  an  agree¬ 
able  odour,  resembling  that  of  the  tonka-bean. 

The  tops  are  gathered,  put  in  small  paper 
bags,  and  dried.  The  dried  flowers  smell  sweeter 
and  stronger  than  the  fresh  flowers. 

The  tops  of  the  melilot  flowers  contain  a  con¬ 
crete  volatile  oil  (stearoptene),  which  Vogel, 
who  discovered  it  first,  mistook  for  benzoic  acid ; 
it  has  been  studied  since  by  M.  Guillemette,  who 
found  it  to  be  perfectly  identical  with  coumarin, 
the  odoriferous  principle  of  the  tonka-bean. 

Coumarin  is  white ;  it  crystallizes  in  square 
needles,  or  in  short  prisms.  It  has  the  aromatic 
odour  of  the  melilot.  It  has  a  hot  pungent  taste, 
with  agreeable  aftertaste.  Its  density  exceeds 
that  of  water.  It  is  fusible  and  volatile.  It  is 
sparingly  soluble  in  cold  water.  Boiling  water 
flissolves  it  readily;  from  the  solution  in  the 
latter  menstruum  it  crystallizes  upon  cooling. 
It  is  vpy  soluble  in  alcohol  and  in  ether.  It 
liaa  neither  an  acid  nor  alkaline  reaction.  Its 


composition  may  be  represented,  according  to  M. 
Henry,  by  the  formula  : — 

Cio  H3  O3. 

The  distilled  water  of  the  melilot  flower  con¬ 
tains  coumarin  ;  but  this  principle  may  be  ob¬ 
tained  more  conveniently  by  the  direct  action 
of  alcohol  upon  the  flowers  of  melilot. 

The  flowers  of  melilot  are  used  as  a  resolutive 
agent,  principally  in  slight  inflammations  of  the 
eyes.  We  employ  the  infusion  or  the  distilled 
water. 

DISTILLED  WATER  OP  MELILOT  FLOWERS. 

Take  of  Dry  tops  of  melilot  flowers,  1  part. 

Water,  a  sufficiency. 

Distil  in  the  steam  apparatus,  and  draw  off 
four  parts  of  product. 

The  dry  flowers  yield  a  more  agreeably- scented 
water  than  the  fresh  flowers. 

OIL  OP  MELILOT. 

Take  of  Dry  melilot  flowers,  1  part. 

Olive  oil,  8  parts. 

Digest  in  the  water-bath  for  two  hours  ;  strain 
with  expression,  and  filter. 


ELDER  FLOWERS. 

The  flowers  of  the  elder  (Sambucus  nigra) 
are  considered  to  possess  diaphoretic  properties. 
The  infusion  (prepared  with  4  grammes  of  the 
dry  flowers  per  quart  of  water)  is  frequently 
prescribed  by  physicians  as  a  sudorific.  It  is 
also  used  in  fomentations  as  a  resolutive  agent. 
For  the  latter  purpose  the  infusion  is  made  much 
stronger  (10  to  12  grammes  of  the  flowers  per 
quart  of  water).  The  flowers  are  also  used  for 
resolutive  poultices. 

The  fresh  flowers  exhale  a  nauseous  odour; 
after  desiccation  the  odour  is  more  agreeable. 

The  distilled  water  of  elder  flowers  is  fre¬ 
quently  used  as  the  basis  of  resolutive  col- 
lyria. 

DISTILLED  ELDER-FLOWBR-WATER. 

Take  of  Fresh  or  dry  elder  flowers,  any  quan¬ 
tity  you  like. 

Water,  a  sufficiency. 

Distil  in  the  steam  apparatus,  and  draw  off 
four  times  the  weight  of  the  flowers  of  pro¬ 
duct. 

According  to  Gleitzman,  elder-flower-water 
contains  a  considerable  proportion  of  ammonia, 
and  produces  copious  precipitates  in  solutions 
of  bichloride  of  mercury  and  of  acetate  of 
lead. 


WHITE  ROSES. 

We  have  already  seen  that  the  juice  of  the 
white  rose  (Rosa  semperflorens  and  Rosa  centi- 
folia)  possesses  laxative  properties. 

The  white  rose  is  used  principally,  however, 
for  the  volatile  oil  which  it  contains. 

The  essence  of  roses  is  prepared  in  the  East  by 
distilling  the  flowers  of  the  Rosa  moschata, 
Rosa  sempervirens,  and  Rosa  centifolia.  It  is 
yellow,  and  has  the  consistence  of  butter.  It 
melts  at  82.4  to  86°  Fahrenheit.  Its  density  is 
0.832.  It  is  sparingly  soluble  in  cold  alcohol. 
It  consists  of  a  mixture  of  a  liquid  oil  with  a 
stearoptene ;  the  composition  of  the  former  is 
imknown.  The  stearoptene  contains  one  equi¬ 
valent  of  carbon  and  one  equivalent  of  hydrogen. 
It  is  white,  crystalline,  very  soluble  in  ether  and 
in  the  essential  oils,  and  fuses  at  95°  Fahren¬ 
heit. 

ROSE-WATER. 

Take  of  Roses,  any  quantity  you  like. 
Water,  a  sufficiency. 

Distil  in  the  steam  apparatus,  and  draw  off"  an 
equal  weight  of  product  to  that  of  the  flowers 
used. 

The  Rosa  semperflorens  yields  a  milder  and 
more  agreeably-scented  water  than  the  Rosa 
centifolia. 

ROSE-SYRUP. 

Take  of  Distilled  rose-water,  100  parts. 
White  sugar,  180  parts. 

Dissolve  cold,  and  filter. 

ROSE-SPIRIT. 

Take  of  Rose  leaves. 

Alcohol  of  88  C.  (34®  Cartier),  of 
each  equal  parts. 


Bruise  the  leaves,  put  them  in  the  water-bath 
of  an  alembic,  add  the  alcohol,  keep  macerating 
for  one  or  two  days,  and  distil  off"  an  equal  weight 
of  product  to  that  of  the  alcohol  used. 

The  solution  of  the  essence  of  roses  in  rec¬ 
tified  alcohol  is  preferable  to  the  distilled  spirit 
of  roses. 

SAFFRON. 

(^Crocus  sativus.) 

Saffron  is  used  in  small  doses  as  a  tonic  and 
stomachic ;  in  larger  doses  it  acts  as  a  powerful 
stimulant.  It  seems  to  exercise  a  decided  action 
upon  the  nervous  system. 

Saffron  contains  : — 

Volatile  oil, 

A  peculiar  colouring  matter, 

A  considerable  proportion  of  muci¬ 
lage. 

Vegetable  albumen. 

The  medicinal  properties  of  the  saffron  seem 
to  reside  in  the  volatile  oil. 

The  colouring  matter  has  been  called  poly- 
chroite  by  MM.  Bouillon-Lagrange  and  Vogel. 
The  powder  of  polychroite  has  a  scarlet-red 
colour  and  a  bitter  taste.  It  colours  saliva 
yellow.  It  is  very  sparingly  soluble  in  cold, 
much  more  readily  in  boiling,  water.  It  dis¬ 
solves  readily  in  alcohol  and  in  the  fixed  and 
volatile  oils,  but  less  readily  in  ether.  Sulphuric 
acid  changes  its  colour  to  blue,  and  subsequently 
to  lilac  ;  nitric  acid  to  a  grass-green  tint :  dilu¬ 
tion  of  the  fluids  causes  these  colorations  to  dis¬ 
appear. 

POWDER  OP  SAFFRON. 

Dry  the  saffron  in  the  stove,  and  reduce  it  to 
powder  without  leaving  any  residue. 

INFUSION  OF  SAFFRON. 

Take  of  Saffron,  2  grammes. 

Boiling  water,  1,000  grammes. 

Let  the  saffron  infuse  in  the  water  for  one 
hour ;  strain. 

ALCOHOLATE  OF  SAFFRON. 

Take  of  Saffron,  1  part. 

Alcohol  of  88  C.  (348  Cartier),  16 
parts. 

Water,  4  parts. 

Let  the  saffron  infuse  in  the  alcohol ;  add  the 
water,  and  distil  off  16  parts  of  alcoholate. 

TINCTURE  OP  SAFFRON. 

Take  of  Saffron,  1  part. 

Alcohol  of  80  C.  (31°  Cartier),  5 
parts. 

Let  the  saff’ron  macerate  in  the  alcohol  for 
fifteen  days ;  strain  with  strong  expression,  and 
filter. 

EXTRACT  OF  SAFFRON. 

Take  of  Saffron,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  a  suf¬ 
ficiency. 

Let  the  saffron  macerate  in  the  alcohol ;  strain 
off  the  alcoholic  fluid,  and  let  the  grounds  ma¬ 
cerate  again  in  a  fresh  quantity  of  alcohol. 
Strain  again,  and  add  the  product  of  the  second 
to  that  of  the  first  maceration.  Distil  off  the 
whole  of  the  alcohol,  and  evaporate  the  residue 
to  the  consistence  of  an  extract. 

One  part  of  the  extract  is  equal  to  two  parts  of 
saffron. 

SYRUP  OF  SAFFRON. 

Take  of  Saffron,  1  part. 

Malaga  wine,  16  parts. 

Sugar,  24  parts. 

Let  the  whole  macerate  in  the  wine ;  strain 
with  expression  ;  filter,  and  dissolve  the  sugar  in 
the  filtrate,  in  a  covered  water-bath. 

Ten  grammes  of  syrup  represent  25  centi¬ 
grammes  of  saffron. 

VANILLA. 

(  Vanilla  aromaticai) 

Vanilla  is  used  occasionally  as  a  tonic  and 
powerful  stimulant. 

It  contains,  according  to  Bucholz ■ 

A  fatty  oil. 

Soft  resin, 

A  slightly  bitter  extractive  matter, 

A  peculiar  extractiye  matter, 
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Apothema, 

Sugar, 

Amyloid  matter, 

Benzoic  acid. 

Vegetable  fibre. 

Tlie  fatty  oil  has  a  rancid  taste  and  disagree¬ 
able  smell.  The  resin  is  soft,  and  exhales, 
when  heated,  a  feeble  vanilla  odour. 

The  peculiar  extractive  matter  greatly  re¬ 
sembles  tannin.  It  strikes  a  green  precipitate 
■with  salts  of  iron.  It  does  not  precipitate 
gelatine. 

With  respect  to  the  benzoic  acid,  the  crystals, 
■which  Bucholz  considers  as  such,  are  not  acid. 

Bucholz  says,  vanilla  yields  no  volatile  oil 
upon  distillation  ;  it  is  certain,  however,  that  it 
contains  volatile  oil. 

POWDER  OP  VANILLA. 

Take  of  Vanilla,  1  part. 

Sugar,  4  parts. 

Cut  the  vanilla  in  small  pieces,  and  pound 
them  in  an  iron  mortar,  together  with  a  portion 
of  the  sugar.  Pass  through  a  silk  sieve,  and 
pound  the  residue  again  with  a  fresh  portion  of 
sugar.  Sift  again,  and  repeat  the  same  operation 
until  the  whole  of  the  vanilla  is  reduced  to 
powder. 

VANILLA  LOZENGES. 

Take  of  Vanilla,  1  part. 

Sugar,  7  parts. 

Mucilage  of  gum  tragacanth,  a  suffi¬ 
ciency. 

Mix,  and  make  into  lozenges  of  40  centi¬ 
grammes  each. 

Each  of  these  lozenges  contains  o  centigrammes 
of  vanilla. 

TINCTURE  OF  VANILLA. 

Take  of  Vanilla,  1  part 

Alcohol  of  80  C.  (31®  Cartier),  8 
parts. 

Let  the  vanilla  macerate  in  the  alcohol  for 
eight  days  ;  strain  with  expression,  and  filter. 

ALCOHOLATE  OE  VANILLA. 

Take  of  Vanilla,  4  parts. 

Carbonate  of  potass,  1  part. 

Alcohol  of  80  C  (31®  Cartier), 
Water,  of  each  64  parts. 

Let  the  vanilla  and  the  carbonate  of  potass 
macerate  for  twenty-four  hours  in  the  alcohol. 
Add  the  water,  and  distil  off  15  parts  of  product. 


SASSAFRAS. 

Sassafras  is  the  root  of  Laurus  sassafras,  a 
North  American  plant. 

It  has  a  strong  smell  from  the  essential  oil 
which  it  contains.  This  oil  is  liquid,  and  of 
greater  density  than  water.  It  has  an  acrid 
taste.  It  boils  at  442.4®  Fahr.  In  the  course  of 
time  it  deposits  astearoptene  in  four  or  six  sided 
prismatic  crystals.  This  stearoptene  is  so  fusible 
that  the  heat  of  the  hand  suffices  to  melt  it. 

When  the  oil  of  sassafras  is  treated  with  ni¬ 
tric  acid  it  acquires  a  lively  orange-red  colour. 
According  to  M.  Saint-Evre,  its  composition  may 
be  expressed  by  the  formula  : — 

^20  Hjo  O4. 

Sassafras  is  used  as  a  diaphoretic  and  diuretic 
agent,  principally  in  venereal  diseases,  rheu¬ 
matism,  and  gout. 

INFUSION  OF  SASSAFRAS. 

Take  of  Sassafras-root,  16  grammes. 

Boiling  water,  600  grammes. 

Let  the  root  infuse  in  the  water ;  strain. 

DISTILLED  WATER  OF  SASSAFRAS. 

Take  of  Sassafras,  1  part. 

AVater,  8  parts. 

Distil  off  4  parts  of  product. 

SYRUP  OF  SASSAFRAS. 

Take  of  Sassafras,  1  part. 

AVhite  wine,  7  parts. 

Sugar,  10  parts. 

Grate  the  root,  and  let  it  macerate  in  the  wine 
for  five  or  six  days ;  strain,  and  form  a  syrup  by 
simple  solution. 

SEEDS  OF  THE  OAIBELLIFEROUS 
PLANTS. 

The  seeds  of  the  ombelliferous  plants  contain 


a  small  emulsive  grain,  from  which  a  fixed  oil  is 
extracted  ;  the  outer  part,  however,  formed  by 
the  cup  and  pericarp,  is  of  much  greater  im¬ 
portance  in  a  medicinal  point  of  view,  from  the 
abundant  proportion  of  volatile  oil  which  it 
contains,  and  which  imparts  a  strong  aromatic 
odour  to  the  seeds. 

The  seeds  of  the  ombelliferous  plants  are  em¬ 
ployed  as  stimulants  and  carminatives. 

The  species  most  commonly  used  are  : — 
Pimpinella  anisum, 

Anethum  graveolens, 

Sison  ammi, 

Carum  carvi, 

Coriandrum  sativum, 

Cuminum  cyminum. 

Athamanta  cretensis, 

Fceniculum  vulgare, 

Phellandrium  aquaticum. 

The  Essence  of  Anise  is  colourless ;  it  con¬ 
cretes  at  50®,  and  liquefies  only  at  62.6  Fahren¬ 
heit.  It  dissolves  in  all  proportions  in  anhydrous 
alcohol,  but  is  less  soluble  in  weak  alcohol.  The 
stearoptene  constitutes  about  the  fourth  part  of 
the  ■weight  of  the  oil ;  it  is  friable,  and  less 
volatile  than  the  fluid  part ;  it  fuses  at  68® 
Fahrenheit. 

The  stearoptene  of  anise  is  composed  of 
^20  ^21  ^2* 

The  Essence  of  Fennel  is  colourless  or  yellowish. 
It  congeals  at  50®  Fahrenheit.  Its  stearoptene 
has  the  same  composition  as  that  of  the  anise. 

The  fluid  oil,  according  to  M.  Cahours,  is 
composed  of  two  different  oils,  of  which  the  one, 
the  less  volatile  of  the  two,  has  the  same  compo¬ 
sition  as  the  solid  stearoptene ;  the  other,  the 
more  volatile  of  the  two,  is  isomeric  with  the 
essence  of  turpentine. 

The  Essence  of  Cummin  is  yellowish,  highly 
fluid,  and  very  acrid.  According  to  MM.  Ger- 
hardt  and  Cahours,  it  consists  of  a  hydrocar- 
buretted  essence  (cymene),  which  exhales  the 
odour  of  the  lemon,  and  boils  at  229°  Fahrenheit, 
and  an  oxygenated  essence,  of  which  the  pro¬ 
perties  are  greatly  analogous  to  those  of  hydruret 
of  benzoyle. 

The  Essence  of  Caraway  is  yellowish  brown, 
and  highly  fluid.  Its  density  is  0.938.  It  boils 
at  101"  Fahrenheit.  According  to  Schweizer,  it 
is  a  compound  of  two  oxygenated  essences,  of 
■w'hich  the  one  boils  at  379.4,  the  other  at  442.4" 
Fahrenheit. 

The  Essence  of  Dill  (Anethum  graveolens)  has 
a  pale  yellow  colour,  and  a  sweet,  afterwards 
pungent,  taste.  Its  density  is  0.881. 

The  Essence  of  Coriander  is  colourless  and 
highly  fluid.  Its  density  is  0.759. 

CARMINATIVE  SPECIES. 

Take  of  Anise, 

Caraway, 

Coriander, 

Fennel,  of  each  equal  parts. 

Mix. 

POWDER  OF  ANISE 

(Or  of  any  of  the  Analogous  Seeds). 

Dry  the  seeds  in  the  stove,  and  reduce  them 
to  pow'der,  leaving  about  one  sixth  residue. 

INFUSION  OF  ANISE 

(Or  of  any  of  the  Analogous  Seeds). 

Take  of  Anise,  8  grammes. 

Boiling  water,  1,000  grammes. 

Let  the  seeds  infuse  in  the  water. 

The  infusion  of  Phellandrium  aquaticum  is 
recommended  in  pulmonary  consumption. 

TINCTURE  OF  ANISE  (&C.). 

Take  of  Anise,  1  part. 

Alcohol  of  80  C.  (31®  Cartier),  5  parts. 

F.S.A. 

ELiEOSACCIIARUM  OF  ANISE  (&C.). 

Take  of  Essence  of  anise,  I  drop. 

AVhite  sugar,  4  grammes. 

Mix. 

DISTILLED  WATER  OF  ANISE  (&C.). 

Take  of  Anise,  1  part. 

Grind  the  seeds  in  the  mill ;  distil  in  the 
Steam  apparatus,  and  draw  off  four  parts  of  pro¬ 
duct. 


ALCOHOLATE  OF  ANISE. 

Take  of  Anise,  1  part. 

Alcohol  qf  56C.  (21®  Cartier),  8  parts. 

Distil  off  six  parts  of  alcoholate. 

SUMACH. 

{Rhus  radicans.) 

All  the  species  of  the  genus  Rhus  are  remark¬ 
able  for  their  deleterious  action.  The  air  in  the 
vicinity  of  these  plants  is  rendered  unwholesome 
by  the  emanations  which  rise  from  them.  De¬ 
siccation  or  coction  tends  to  dissipate  the  dele¬ 
terious  principle. 

Van  Mons  found  that  these  plants  exhale,  in 
the  shade,  hydrocarburetted  gas.  According  to 
this  chemist,  Rhus  radicans  contains  ; — 

Tannin, 

Acetic  acid, 

A  little  gum, 

A  little  resin, 

Chlorophyle, 

A  hydrocarburetted  principle. 

The  acrid  properties  of  the  plant  reside,  ac¬ 
cording  to  Van  Mons,  in  the  hydrocarburetted 
principle. 

Van  Mons  omits  to  mention  a  matter  which 
exists  in  the  leaves  of  Rhus  radicans,  and  which 
turns  black  in  the  air,  and  equally  when  acted 
upon  by  nitric  acid  or  chlorine.  This  coloration 
is  attributable  perhaps  to  a  phenomenon  of  oxi¬ 
dation  of  some  colouring  matter.  When  the 
expressed  juice  is  exposed  to  the  air,  black 
pellicles  form  on  the  surface.  It  would  appear 
that  this  phenomenon  of  coloration  is  no  longer 
observed  after  the  plant  has  been  dried. 

It  is  probably  an  analogous  matter  which 
exists  in  the  juice  of  the  Comocladia,  of  the 
Rhus  vernicifera  of  Japan,  and  of  the  Melan- 
norrheea  usitata  of  Nepaul,  of  which  the  black 
and  brilliant  juice  furnishes  a  fine  varnish,  ac¬ 
cording  to  Wallich. 

None  of  the  preparations  of  Rhus  radicans, 
obtained  by  desiccation,  or  coction,  or  infusion, 
possess  the  poisonous  properties  of  the  living 
plant. 

The  pharmaceutical  preparations  of  Rhus 
radicans  are  recommended  against  paralysis  and 
tetters. 

The  decoction  of  the  root  is  used  in  America 
as  a  gargle  to  stop  mercurial  salivation. 

POWDER  OF  RHUS  RADICANS. 

Reduce  the  dry  sumach  leaves  to  powder. 

This  powder  is  said  to  have  been  exhibited 
with  good  success  in  paralysis,  at  the  dose  of  60 
centigrammes  (from  10  to  15  centigrammes  at  a 
time). 

INFUSION  OF  RHUS  RADICANS. 

Take  of  Fresh  sumach  leaves,  4  grammes. 
Boiling  water,  1,000  grammes. 

Let  the  leaves  infuse  in  the  water. 

EXTRACT  OF  SUMACH. 

This  extract  is  prepared  with  the  non- 
depurated  juice  of  the  plant.  The  operator 
must  wear  gloves  and  a  mask,  to  shield  himself 
from  contact  with  the  juice. 

Having  taken  these  precautions,  put  the  leaves 
in  a  marble  mortar,  and  pound  them  with  a 
wooden  pestle ;  add  a  small  quantity  of  water. 
Squeeze  out  the  fiuid ;  pour  it  on  plates  in 
thin  layers,  and  evaporate  in  the  stove. 

With  regard  to  the  efficacy  of  this  extract 
opinions  are  divided.  Some  look  upon  it  as 
poisonous,  others  deny  that  it  possesses  any 
property.  I,  for  my  own  part,  am  convinced 
that  the  extract  has  by  no  means  the  energetic 
action  of  the  plant. 

Dr.  Gueneau  has  exhibited  it  (prepared  most 
carefully  by  myself)  in  the  Hotel  Dieu,  at  the 
dose  of  1  gramme,  without  hardly  producing  the 
slightest  effect. 

The  extract  of  sumach,  combined  with  chloride 
of  barium,  is  used  against  tetters. 

ALCOHOLIC  TINCTURE  OF  SUMACH. 

Take  of  Dry  sumach  leaves,  1  part. 

Alcohol  of  56  C.  (21"  Cartier),  5 
parts. 

Let  the  leaves  macerate  in  the  alcohol  for 
fifteeix  days  f  strain  -with  expression,  and  filter. 
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The  following  formula  yields  a  much  stronger 
product,  which  contains  also  the  volatile  acrid 
principle,  and  should  never  be  given  except 
upon  the  express  prescription  of  a  physi¬ 
cian  : — 

Take  of  Fresh  sumach  leaves. 

Alcohol  of  86  C.  (34°  Cartier),  of 
each  equal  parts. 

Bruise  the  leaves,  and  let  the  bruised  mass 
macerate  in  the  alcohol  for  from  twelve  to 
fifteen  days  ;  strain  with  expression,  and  filter. 


CORSICAN  MOSS. 

The  Corsican  moss,  or  Helminthocorton,  is  a 
mixture  of  Fucus  helminthocortos  with  several 
other  species  of  seaweeds. 

According  to  M.  Bouvier’s  analysis,  Corsican 
moss  contains : — 

Gelatine, 

Sulphate  of  lime, 

Sea-salt, 

Carbonate  of  lime. 

Carbonate  of  iron. 

Carbonate  of  magnesia, 

Phosphate  of  lime. 

The  nature  of  the  gelatinous  matter  is  not  well 
known. 

Corsican  moss  is  used  as  a  remedy  against 
intestinal  worms. 

POWDER  OF  CORSICAN  MOSS, 

Beat  the  moss  on  a  table  with  a  spatula,  to 
detach  the  earthy  parts  which  adhere  to  it.  Sift, 
and  repeat  the  operation  once  more.  Dry  the 
clean  moss,  and  reduce  it  to  powder. 

INFUSION  OF  CORSICAN  MOSS. 

Take  of  Corsican  moss,  16  grammes. 

Boiling  water,  160  grammes. 

Let  the  moss  infuse  in  the  water ;  strain. 

The  Corsican  moss  is  also  occasionally  treated 
by  maceration  or  by  decoction. 

The  products  of  the  infusion  and  maceration 
are  more  aromatic  than  that  of  the  decoction. 

SYRUP  OF  CORSICAN  MOSS. 

Take  of  Corsican  moss,  1  part. 

Sugar  syrup,  5  parts. 

Pour  two  parts  of  tepid  water  over  the  moss, 
and  let  it  macerate  for  twenty-four  hours. 
Squeeze  out  the  fluid  under  the  press,  and 
filter.  Pour  one  part  of  tepid  water  over  the 
residue  ;  let  it  macerate  again  for  twenty-four 
hours;  strain  with  strong  expression,  and  filter. 

Add  the  product  of  the  second  maceration  to 
the  syrup,  and  boil.  When  the  syrup  has  lost 
by  evaporation  a  weight  equal- to  that  of  the 
product  of  the  first  maceration,  add  the  latter 
promptly  and  rapidly,  and  strain. 

Ihis  syrup  is  very  clear  and  aromatic. 

Some  practitioners  prefer  the  syrup  prepared 
with  the  decoction  of  the  moss.  I  find  it,  how¬ 
ever,  less  limpid  and  aromatic  than  that  pre¬ 
pared  in  the  manner  just  now  described.  If  you 
wish  to  prepare  your  syrup  with  the  decoction 
you  have  simply  to  mix  the  decanted  decoction 
with  sugar  syrup,  and  to  clarify  by  filtration 
through  paper. —  (Desmarets’  Method.) 

M.  Deschamps  prepares  his  syrup  of  Corsican 
moss  by  simple  digestion  of  the  moss,  and  solu¬ 
tion  of  the  sugar  in  the  liquid. 

JELLY  OF  CORSICAN  MOSS. 

Take  of  Corsican  moss,  8  parts. 

Sugar, 

White  wine,  of  each  16  parts. 

Isinglass,  1  part. 

Boil  the  moss  for  one  hour  in  water ;  strain 
with  expression ;  let  the  liquid  settle,  decant, 
add  the  white  wine,  the  sugar,  and  the  isinglass, 
and  boil  to  the  consistence  of  a  jelly. 

The  isinglass  is  here  a  necessary  ingredient, 
since  without  it  the  jelly  would  only  have  a 
mucilaginous  consistence.  M.  Recluz  recom¬ 
mends  the  substitution  of  Carragheen  for  the 
isinglass.  He  uses  equal  parts  of  Corsican  moss 
and  of  Carragheen,  and  boils  them  together. 

M.  Beral  takes 

200  parts  of  syrup  of  Corsican  moss, 

100  parts  of  alcoholic  solution  (jelly)  of  isinglass. 

He  reduces  the  mixture  to  250  parts  by  eva¬ 
poration . 


SACCHAROLATE  OF  CORSICAN  MOSS. 

Take  of  Corsican  moss,  4  parts. 

Sugar,  8  parts. 

Orange- flower- water,  1  part. 

Boil  the  moss  in  water  for  two  hours.  Strain, 
let  the  liquid  settle,  decant,  and  evaporate. 
When  the  process  draws  to  its  close  add  the 
sugar  and  the  orange-flower- water,  and  complete 
the  desiccation  at  a  gentle  heat,  or  in  the  stove. — 
(Deschamps.) 

CORSICAN  MOSS  LOZENGES. 

Take  of  Saccharolate  of  Corsican  moss,  15 
parts. 

Gum  arabic,  in  powder,  1  part. 

Mucilage  of  gumtragacanth  (flavoured 
with  lemon),  a  sufficiency. 

Mix,  and  make  into  lozenges  of  1  gramme 
each.  Keep  them  in  well-stopped  bottles. — 
(Deschamps.) 


WHITE  CORAL. 

The  white  coral  (Corallina  officinalis)  is  a 
small  polypus  found  in  the  Mediterranean.  It  is 
formed  of  carbonate  of  lime  and  animal  matter. 
The  latter  constituent  it  contains  in  a  larger  pro¬ 
portion  than  the  red  coral. 

It  is  used  as  a  vermifuge. 

It  is  administered  in  powder,  at  the  dose  of 
1  to  2  grammes. 


VOLTAIC  IGNITION. 

A  LECTURE  DELIVERED  AT  THE  ROYAL 
INSTITUTION,  FEB.  16,  1849. 

By  Professor  W.  H.  GROVE,  Barrister- at-Law, 
Author  of  “The  Correlation  of 
Physical  Forces.” 


It  is  now  nine  years  since  I  first  communicated 
to  the  members  of  this  institution  my  views  of 
some  of  those  powers  derived  from  the  voltaic 
battery  which  had  previously  been  applied  here 
in  a  less  degree  by  Davy,  and  which  lately  have 
attracted  in  a  marked  manner  the  attention  of 
the  public  ;  and  four  years  ago  I  communicated 
at  one  of  these  evening  meetings  my  views  on 
some  of  the  remarkable  phenomena  connected 
with  the  voltaic  arc.  I  then  exhibited  a  voltaic 
light  obtained  by  means  of  what  I  believe  was 
the  most  powerful  battery  then  or  since  brought 
before  an  European  audience.  To-night  I  am 
about  to  take  up  the  same  subject  in  a  different 
point  of  view,  and  consider  first  some  other 
phenomena  of  ignition  excited  by  means  of  the 
voltaic  battery,  and  I  had  intended  to  confine 
myself  to  a  strictly  scientific  treatment  of  that 
subject ;  but,  as  I  am  informed  that  many  present 
are  exceedingly  anxious  that  it  should  be 
treated  in  a  popular  and  experimental  way',  I 
shall  regard  that  wish,  and  be  governed  as  to 
the  rest  by  the  amount  of  time  at  my  disposal. 
If  each  separate  individual  whom  I  now  address 
were  asked  to  define  his  own  impression  of  the 
nature  of  heat,  it  is  probable  that  no  two 
answers  would  be  alike.  We  are  so  blinded  by 
our  own  sensations,  which  may  possibly  be  as 
different  as  our  countenances  are  dissimilar, 
that  no  agreement  can  be  expected  in 
such  a  case.  But  if  we  reflect  on  our 
sensations,  and  obtain  certain  views  of 
their  cause,  making  abstraction  of  all  but 
the  purely  mental  phenomena,  a  most  diffi¬ 
cult  point,  and  so  get  a  general  idea  of  what 
heat  is,  this  must  be  one  which  expresses  it  as  a 
repulsive  power.  The  varied  sensations  we  feel, 
removed  as  they  may  appear  to  be  from  this 
simple  idea,  the  burning  which  a  great  heat 
produces  on  the  frame,  the  burning  sensation 
which  excessive  light  causes  on  the  eye,  all 
depend  on  certain  physical  affections  of  the  re¬ 
spective  organs,  which,  when  the  construction 
of  those  organs,  and  every  other  essential  cir¬ 
cumstance,  is  taken  into  account,  can  only  be 
resolved  bj'  the  action  of  this  power  of  repulsion 
which  we  call  heat.  With  one  exception  we 
may  say  that  the  effect  of  heat  upon  all  matter 
is  to  extend  it  in  space,  by  driving  or  expelling 
its  molecules  to  a  distance  from  one  another. 


By  the  older  experimentalists  this  was  believed 
to  apply  only  to  matter  brought  into  proximity 
with  the  source  of  heat but  recent  investiga¬ 
tions  have  shown  us  that  this  repulsive  power 
can  be  extended  to  considerable  distances,  and 
be  made  to  act  where  none  of  the  primary  sensa¬ 
tions  of  heat  can  be  felt.  Fresnel  placed  two 
metallic  laminae  near  each  other  in  vacuo,  and, 
projecting  a  solar  beam  on  them,  found  that  they 
became  separated  and  removed  to  a  perceptible 
distance.  Professor  Baden  Powell,  of  Oxford 
also  has  carried  out  the  same  views  by  observa¬ 
tions  on  the  effect  of  an  increase  of  temperature 
on  Newton’s  rings.  There  is  one  exception, 
however,  to  the  repulsive  character  of  the  force 
we  call  heat,  and  it  obtains  in  many  bodies, 
particularly  in  those  which  assume  a  crystalline 
form  on  cooling.  Water,  for  instance,  if  heated 
to  its  boiling  point  will  expand  like  other 
liquids,  and  if  then  allowed  to  cool  will  be 
found  to  contract  its  bulk  steadily  until 
it  attains  the  temperature  of  40°  F.,  at 
which  point  it  will  attain  its  maximum  of 
density.  On  continuing  to  diminish  its  tem¬ 
perature  the  water  w-ill  commence  dilating  in 
bulk  until,  it  attains  the  freezing  point,  or 
320  F,  ;  and,  if  it  be  cooled  below  this  point 
without  freezing,  by  avoiding  all  agitation  it 
will  continue  to  expand,  but,  left  to  itself,  water 
will  crystallize  at  32°  F.,  and  its  bulk,  instead 
of  being  diminished  by  abstraction  of  heat,  will 
positively  increase.  This  has  been  attempted  to 
be  explained  by  supposing  that  at  32o  water  has 
a  tendency  to  assume  a  polar  state,  that  the  par¬ 
ticles  place  themselves  in  an  antagonistic  posi¬ 
tion  something  like  a  chevaux-de-frieze,  and 
that  thus  they  are  compelled  to  occupy  a  larger 
space.  The  exception  obtains  in  several  bodies 
besides  water,  but,  after  allowing  for  it,  we  may 
regard  heat  as  properly  a  repulsive  force  pro¬ 
ducing  the  expansion  of  matter.  Now,  how  is 
this  expansion  of  matter  produced  ?  We  know 
that  it  is  communicable.  When  a  heated  body 
is  plaeed  near  another  cooler  body  heat  will 
leave  the  former  and  enter  the  latter,  tending  to 
bring  about  an  equilibrium.  In  the  last  lecture 
I  delivered  here  I  showed  what  -was  the  nature 
of  the  communication  of  expansive  force  from 
one  body  to  another.  We  find  a  great  variety  in 
the  means  by  which  heat  may  be  generated  as 
well  as  communicated.  There  is  first  of  all  solar 
heat ;  another,  much  more  generally  understood, 
is  that  by  means  of  which  all  our  culinary  opera¬ 
tions  are  conducted.  A  very  large  proportion  of 
heat  is  realized  by  chemical  action.  This  as  far 
as  we  have  been  able  at  present  to  go  into  mole¬ 
cular  friction ;  there  are  many  differences  of 
opinion  on  the  subject,  and  certainly  we 
hope  to  learn  very  much  more  than  we  at 
present  know  of  it.  It  is  this  heat  we 
shall  consider  more  particularly  this  evening.  If  I 
take  a  chemical  subsiance  containing  ingredients 
capable  of  combining  at  the  heat  of  combustion, 
and  bring  them  into  a  suitable  condition,  they 
will  generate  heat  in  different  degrees,  according 
to  the  vigour  with  which  they  chemically  unite, 
and  according  to  whether  the  production  of  heat 
is  antagonized  by  any  physical  power.  Take  any 
two  such  bodies,  a  small  quantity  of  gunpowder 
for  instance,  containing  two  ingredients  in  a 
favourable  mechanical  condition  for  permitting 
their  combination,  and  the  moment  they  are  made 
to  do  so  heat  is  generated,  and  they  are  able  at 
once  to  come  within  the  sphere  of  attraction. 
Now,  by  the  discovery  of  Volta  -we  have  given 
us  a  power  of  transferring  chemical  force.  That 
force  which  we  have  just  seen  acting  at  small 
distances,  and  causing  the  molecules  of  bodies 
capable  of  combination  to  approach  each  other, 
we  can  transfer  and  make  it  passthrough  bodies, 
wires  for  instance,  or  the  human  body  even.  We 
can  make  the  power  not  only  pass  through  but 
develop  at  the  remote  termini  the  same  amount 
of  chemical  force,  and  decompose  or  resolve 
bodies  into  their  elements,  just  as  if  we  had  the 
substances  in  question  in  close  contact.  When 
the  voltaic  battery  is  in  action  all  the  force  is 
arranged  in  one  direction  in  the  circuit.  To  pro¬ 
duce  chemical  combination  by  this  means,  by 
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throwing,  as  it  were,  all  the  action  into  one 
direction,  we  can  change  the  locale  of  our  force,  or 
make  all  combination  take  place  through  bodies 
in  exactly  equivalent  quantities  to  the  amount  of 
chemical  action  going  on  in  the  trough.  In  the 
battery  we  have  zinc  and  sulphuric  acid  under¬ 
going  chemical  change,  and  in  each  of  these  cells 
I  can  tell  the  exact  amount  of  chemical  combina¬ 
tion  which  is  taking  place.  Chemical  combina¬ 
tion,  I  have  said,  is  one  of  the  main  sources 
of  heat.  If  we  can  transfer  the  power  of  com¬ 
bination,  it  is  natural  to  suppose  that  we  should  be 
able  to  transfer  the  heat  which  results  from 
combination.  The  next  question  then  is, 
whether  the  conductors,  wires,  the  human 
body,  &c.,  have  transferred  through  them  this 
same  igniting  power  ?  And  here  a  very  few  and 
simple  experiments  will  enable  us  to  dispose  of 
this  question.  In  the  next  experiment  I  take  a 
piece  of  zinc  and  platinum,  connecting  them 
with  the  battery,  and  as  soon  as  I  cause  the  two 
metals  to  touch  each  other  chemical  action  takes 
place,  and  at  the  point  of  contact  heat  is  de¬ 
veloped,  which  will  be  more  manifest  if  we  con¬ 
tract  the  circuit.  Now,  to  carry  out  this  further, 
we  will  take  a  larger  apparatus.  Instead  of 
having  a  point  of  platinum,  which  developes  the 
heat  by  touching,  I  elongate  that  point,  and  so 
contract  the  circuit,  and  get  a  higher  degree  of 
ignition.  In  these  experiments  we  find  we  want 
a  certain  amount  of  conducting  power  in  the 
wire  and  a  certain  amount  of  resistance.  Take 
another  experiment.  Here  I  have  a  little  chain, 
the  links  of  which  are  made  of  platinum  and 
silver,  which  are  placed  alternately.  When  we 
place  this  compound  chain  in  the  circuit,  the 
platinum  links  immediately  become  highly 
luminous,  while  the  silver  continues  dark,  and 
we  have  an  alternation  of  black  and  white  bands. 
The  reason  of  this  is  that  the  silver  is  a  good 
conductor,  and  the  electricity  is  conveyed  from  it 
to  the  platinum,  which  resists  its  passage,  and 
thus  heat  and  light  are  produced.  But  the  ex¬ 
ternal  circumstances  under  which  this  force  is 
exerted  on  a  body  are  not  less  important  to  the 
effect  than  its  own  properties.  That  platinum 
wire,  had  I  subjected  it  to  the  voltaic  force 
under  a  jar  of  hydrogen,  would  have  shown 
you  no  visible  effect  of  ignition.  Any  per¬ 
son  experimenting  originally  under  such  an 
atmosphere  would  have  requhed  a  vastly 
greater  power  to  have  enabled  him  to  dis¬ 
cover  it  at  all.  Just  let  me  make  this  plain. 
Here  are  two  platinum  wires  ;  one  is  placed 
under  a  jar  containing  atmospheric  air,  the  other 
under  a  jar  filled  with  hydrogen  ;  both  wires  are 
alike  under  the  action  of  the  voltaic  current ;  and 
now  observe  that  while  the  former,  placed  in  air, 
is  rendered  quite  luminous,  having  ignited,  that 
which  is  placed  in  hydrogen  is  not  at  all  visibly 
affected. 

This  fact  shows  us  that  we  are  too  apt  to  con 
sider  phenomena  abstractedly  and  apart  from 
the  circumstances  under  which  they  take  place. 
Hydrogen  is  not  the  only  gas  which  produces 
this  effect.  If  time  served  I  might  multiply 
such  cases.  In  all  probability  the  theorists 
would  tell  us  that  this  difference  w’as  produced 
by  molecular  action,  and  would  not  imagine  that 
the  external  atmosphere  was  concerned  ;  perhaps 
they  would  be  further  led  to  do  so  if  with  the 
rarity  of  the  surrounding  air  the  power  of  igni¬ 
tion  increased.  In  that  case  hydrogen  would  in¬ 
crease  ignition,  and  the  wire  would  be  fused ; 
but  we  find  a  state  of  things  totally  the  converse 
of  this  supposition. 

I  have  taken  considerable  pains  to  ascertain 
the  reason  of  this  peculiar  fact,  and,  without 
going  into  a  long  series  of  experiments,  I  may 
say  it  does  not  depend  on  the  rarefied  state  of 
the  air,  because  it  is  the  same  whether  we  take 
hydrogen  or  carbonic  acid  gas ;  nor  does  it  de¬ 
pend  on  specific  heat.  As  far  as  I  could  ascer¬ 
tain  it  depends  on  the  molecular  cooling  effect 
which  may  be  produced,  whether  from  the 
peculiar  fluent  character  of  hydrogen,  which 
I  may  be  allowed  to  illustrate  by  comparing 
its  relation  to  air  in  point  of  mobility  to 
that  of  oil  to  water,  the  particles  of  hy¬ 


drogen  moving  so  quickly  on  the  surface  of  the 
bodies  it  surrounds  as  to  convey  off  with  great 
rapidity  the  heat  which  they  receive,  or  else  to  a 
mere  state  of  surface  producing  a  specific  effect 
related  to  the  phenomena  of  radiant  heat,  as  if 
hydrogen  were  to  atmospheric  air  as  black  to 
white,  one  of  which  conveys  the  radiations 
away  more  rapidly  than  the  other.  These  con¬ 
siderations  would  become  of  first-rate  importance 
in  any  attempt  to  apply  this  light  to  mines,  as 
we  may  conceive  that  a  number  of  these  lumi¬ 
nous  points  might  be  scattered  through  the  works 
and  act  very  well  until  the  character  of  the 
subterranean  atmosphere  gradually  underwent 
a  change,  when  through  the  predominance  of 
hydrogen  gas  they  would  be  extinguished.  The 
cooling  properties  of  hydrogen  have  various  other 
effects  on  flame,  some  of  which  may  be  in¬ 
teresting.  Pass  a  lighted  jet  of  oxygen  into  a 
body  of  hydrogen  and  it  burns  with  a  diffused, 
large  flame ;  the  large  hydrogenous  atmosphere 
cools  the  flame  ;  but,  when  a  jet  of  hydrogen  is 
made  to  burn  in  oxygen,  the  flame  is  long,  nar¬ 
row,  and  bright ;  combustion  takes  place  with 
greater  vehemence,  and  light  and  heat  are  pro¬ 
duced  with  greater  vigour.  Oxygen  has  been 
termed  a  supporter  of  combustion,  and  distinc¬ 
tions  have  been  made  between  supporters  and 
combustible  bodies.  This  mode  of  speaking  may 
have  been  allowable  at  an  earlier  stage  of  scientific 
inquiry,  but  if  tolerated  now  it  must  be  with  the 
full  knowledge  that  the  distinction  has  no  actual 
foundation.  Combustion  is  chemical  combina¬ 
tion  attended  with  light  and  heat  ;  both  the 
bodies  are  equally  concerned  in  producing  these 
two  phenomena,  and  we  may  as  well  call  one  the 
combustible  as  the  other.  The  heat  and  light 
which  we  see  may  appear  to  proceed  from  only 
one  of  the  combining  bodies,  the  combustible  ; 
but  this  is  mere  appearance  :  the  hydrogen  which 
we  fired  in  a  jar  of  oxygen  seemed  to  give  out  the 
heat  and  light,  but  so  did  the  oxygen  when  we 
placed  it  in  a  jar  of  hydrogen.  Heat  and  light 
were  in  each  case  derived  from  the  combination 
of  oxygen  with  hydrogen.  Now,  on  account  of 
the  rapidly-cooling  action  of  hydrogen  we  are 
unable  to  burn  atmospheric  air  in  that  gas  ;  but 
if  we  take  a  gas  which  has  not  this  cooling  effect 
we  can  actually  produce  this  effect.  I  will  take 
phosphorus,  and,  placing  a  little  in  a  flask,  will 
heat  it  over  a  small  lamp  so  as  to  get  the  flask 
filled  with  phosphoric  vapour.  When  this  is 
done  I  will  insert  a  small  tube,  and,  blowing  into 
it,  I  shall  be  able  to  burn  the  carbonic  acid  gas 
exhaling  from  my  lungs,  and  so  realize  the  old 
fable  of  burning  breath.  Now  to  return  to  the 
voltaic  discharge. 

The  difference  between  ordinary  chemical  ac¬ 
tion  and  voltaic  chemical  action  appears  to  be 
that  in  the  latter  case  the  force  is  polarized  and 
made  to  pursue  a  certain  line  of  action,  while  in 
the  former  no  such  determination  can  be  recog¬ 
nised.  That  power  which  has  place  in  ordinary 
combustion  we  can  command  in  the  polar  form 
in  voltaic  combustion.  The  common  flame  bears 
the  same  relation  to  the  voltaic  ignition  as  ordi¬ 
nary  chemical  combination  bears  to  combination 
transferred  by  means  of  the  voltaic  battery.  If 
I  bring  the  two  series  of  the  voltaic  battery  to¬ 
gether  they  have  an  attractive  influence  on  one 
another,  but  of  course  that  material  is  much  too 
dense  to  admit  of  its  becoming  sensible.  If  I  sus¬ 
pend  two  pieces  of  gold  leaf,  which  are  far  more  de¬ 
licately  sensitive,  I  can  make  them,  by  approach¬ 
ing  the  ends  of  the  wire,  draw  near  each  other,  and 
they  take  fire.  Now,  if  instead  of  having  solid 
terminals  I  have  liquids,  fused  metal  instead  of 
solid  metal,  these,  for  the  same  reason,  will  at¬ 
tract  each  other.  If  I  place  the  copper  wires 
terminating  the  conductors  of  the  battery  in  an 
atmosphere  of  nitrogen  I  can  get  the  C02)per  up 
to  a  very  high  degree  of  temperature,  and  a 
steady  incandescence  is  observed ;  but  if  I  take 
hydrogen  I  can  only  get  scintillations  of  light 
instead  of  continuous  ignition.  I  will  now  ex¬ 
hibit  the  phenomenon  commonly  known  as  the 
voltaic  arc.  In  this  experiment  charcoal  points 
are  used,  as  this  material  disintegrates  much 
better  than  copper.  In  this  experiment  we  get 


not  only  the  most  intense  light,  but  the  heat  is 
the  greatest  with  which  we  are  acquainted ;  it 
fuses  everything  we  can  find,  and  nothing  has 
hitherto  been  able  to  stand  against  it.  I  have 
seen  platinum  and  iridium  both  melted  down 
like  butter  under  this  fierce  heat.  There  are 
several  very  beautiful  practical  applications  of 
this  power  which  I  should  wish  to  bang  before 
you.  One  of  these  is  the  facility  of  analysis  by 
voltaic  ignition.  It  is  obvious  that  with  the 
power  of  igniting  a  body  without  applying  local 
heat  we  can  carry  on  operations  in  closed  ves¬ 
sels,  a  tube  for  instance,  where  it  might  he 
undesirable  to  proceed  in  any  other  way. 
But,  however,  to  pass  from  laboratory  consider¬ 
ations  to  the  electric  light.  How  far  is  tliat 
practically  adapted  to  illuminating  purposes, 
and  what  appears  to  be  its  capabilities  ?  Now, 
it  is  a  very  dangerous  thing  for  a  man  to  set  up 
for  a  prophet ;  scientific  predictions  are  as  often 
falsified  as  fulfilled ;  and  it  is  scarcely  safer  to 
say  what  will  not  than  what  will  be,  especially 
when  we  undertake  to  set  bounds  to  the  inven¬ 
tive  and  penetrating  powers  of  the  human  mind  ; 
nevertheless,  a  man  does  reflect  on  these  mat¬ 
ters,  and  form  his  opinion  respecting  them,  and 
if  expected  to  speak  he  must  speak  as  he  thinks. 
About  seven  years  ago  I  made  some  experiments 
on  this  same  subject,  and,  in  anticipation  of  this 
evening’s  occupation,  I  yesterday  repeated  them 
with  a  battery  of  fifty  cells,  and  these  are  my 
results.  As  far  as  I  am  aware,  with  the  ex¬ 
ception  of  mechanical  details,  we  have  had  no 
greater  power  of  producing  light  now  by  the 
voltaic  battery  than  we  had  when  I  made  my 
first  experiments  ;  I  believe  I  may  state  as  much. 
The  nitric  acid  battery  is  the  only  one  at  pre¬ 
sent  known  that  offers  any  thing  like  a  power 
for  bringing  this  light  to  bear,  and  I  am  not 
aware  of  any  material  improvement  in  that 
during  the  last  seven  years.  The  subject  was 
well  investigated  in  Davy’s  time,  although  the 
battery  was  not  then  so  constant  as  now.  Now, 
if  I  were  to  withdraw  one  of  the  pieces  of  zinc 
while  the  action  of  the  battery  was  going  on 
I  should  find  it  was  diminishing  in  weight ;  and 
in  a  good  battery,  properly  handled,  the  diminu¬ 
tion  which  takes  place  in  one  piece  of  zinc  would 
be  the  same  in  amount  for  all  the  rest.  It  would 
consume  the  same  amount  of  sulphuric  acid  and 
the  same  amount  of  nitric  acid.  If  I  chose  I 
could  measure  the  amount  of  expenditure  taking 
place  in  the  trough  by  the  amount  of  gas  pro¬ 
duced,  and  of  decomposition  going  on.  I  could 
then  tell  exactly  how  much  zinc  was  being  con¬ 
sumed  in  each  cell,  how  much  sulphuric  acid 
and  how  much  nitric  acid.  Now,  in  the  experi¬ 
ments  and  calculations  I  have  made,  I  find  that 
a  battery  of  thirty*  cells  would  cost  in  zinc  and 
the  two  acids  as  nearly  as  possible  2s.  per  hour. 
But  then,  of  course,  there  are  other  expenses 
which  must  be  reckoned.  There  would  be  some 
mercury  consumed,  there  would  be  the  expense 
of  preparing  the  battery,  and  a  number  of  other 
charges  which  will  suggest  tht  mselves  to  those 
who  are  in  the  habit  of  using  voltaic  batteries. 
Upon  the  whole,  I  cannot  see  how  the  light, 
such  as  we  have  it  at  present,  can  be  furnished 
at  an  expense  of  less  than  from  3s.  to  3s.  6d.  per 
hour. 

The  next  consideration  is  the  amount  and  in¬ 
tensity  of  light  yielded  at  this  cost.  This  I  cal¬ 
culated  by  the  old  system,  which,  perhaps,  is, 
upon  the  whole,  the  best,  namely,  by  the  shadow. 
I  took  a  piece  of  wire  and  a  piece  of  paper  and 
calculated  from  the  distance  of  the  light  from  the 
shadow. 

The  general  law  of  radiant  forces  is  well 
known,  and,  according  to  this,  the  intensity  of  the 
light  diminishes  as  the  square  of  the  distance  of 
the  luminous  body.  Thus,  if  a  single  candle  illu¬ 
minates  a  body  to  a  certain  extent  at  the  distance 
of  one  foot,  it  would  require  four  candles  at  a 
distance  of  two  feet,  and  nine  at  three  feet,  to 
produce  equal  illumination.  Calculating  accord¬ 
ing  to  this  law,  I  found  that  this  light  from  a 
'  battery  of  thirty  cells  was  equal  in  intensity  to 
I  that  of  1,444  wax  candles.  Dr.  Hare,  of 
I  America,  made  similar  experiments,  and  found 
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the  light  from  a  larger  battery  to  he  about  that 
of  1,600  wax  candles.  Now,  it  appears  that,  if 
we  can  get  the  light  of  1,400  wax  candles  for  4s. 
per.  hour,  we  have  obtained  an  advantage.  But 
this  is  not  all ;  we  have  considerable  difficulty  in 
getting  the  light  constant  and  steady.  We  have 
also  great  commercial  difficulties  which  we  do 
not  encounter  in  the  laboratory.  I  will  not  say 
how  near  we  are  to  the  practical  application  of 
this  light;  but  I  will  say  I  was  much  less 
hopeful  before  I  repeated  my  experiments  yes¬ 
terday  than  I  am  now.  The  earlier  experiments 
did  not  seem  to  me  so  promising  as  the  later. 
Whether  it  was  because  I  had  acquired  a  greater 
command  over  the  battery  I  cannot  say.  On  the 
whole  I  do  think  that,  if  it  is  not  permitted  to  us 
to  see  this  light  in  common  operation,  it  may  be 
to  our  children.  I  do  not  see  why  it  should  not 
at  once  be  applied  for  lighthouse  purposes.  Its 
intermittent  character  would  be  no  objection  to 
it.  There  are  many  of  the  lights  now  in  use 
revolve,  and  are  therefore  intermittent ;  to  any 
one  observer  the  intervals  might  easily  be  regu¬ 
lated,  and  thus  a  stream  of  the  brightest  light  we 
know  could  be  thrown  across  the  ocean  for  the 
guidance  of  the  mariner. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


ON  THE  ACTION  OF  NITRO-SIJLPHURIC 
ACID  (A  MIXTURE  IN  EQUAL  PRO¬ 
PORTIONS  OF  FUMING  SULPHURIC 
AND  FUMING  NITRIC  ACIDS)  ON 
ORGANIC  SUBSTANCES. 

By  M.  AUGUSTUS  CAHOURS. 


{^Conclvded  from  page 
ACTION  OF  NITRO- SULPHURIC  ACID  UPON 
BENZOIC  ACID. 

If  benzoic  acid  is  boiled  with  concentrated, 
or,  better,  with  fuming,  nitric  acid,  it  exchanges 
one  equivalent  of  hydrogen  for  one  equivalent  of 
hyponitric  gas,  and  a  new  compound  is  formed, 
viz.,  nitrobenzoic  acid,  which  was  first  discovered 
by  Mulder. 

By  using  instead  of  the  fuming  nitric  acid  the 
nitro- sulphuric  mixture,  and  maintaining  the 
ebullition  for  about  an  hour,  I  have  succeeded 
to  substitute  two  equivalents  of  hyponitric  gas 
for  two  equivalents  of  hydrogen,  and  to  obtain  a 
new  compound,  which  I  propose  to  call  binitro- 
henzoic  acid. 

To  produce  thi«  new  compound  the  nitro- 
sulphuric  mixture  is  heated  to  from  122®  to  140® 
F.,  and  fused  benzoic  acid  gradually  projected 
into  the  liquid  ;  the  benzoic  acid  dissolves,  the 
solution  being  attended  with  slight  disengage¬ 
ment  of  gas.  When  the  solution  of  the  benzoic 
acid  is  completed,  the  liquid  is  gently  heated 
until  it  commences  to  get  turbid ;  it  is  then 
allowed  to  cool  ;  water  is  now  added  to  the 
refrigerated  liquid,  whereupon  yellowish  flakes 
separate,  which  turn  subsequently  white  upon 
being  washed.  When  the  washings  cease  to 
manifest  an  acid  reaction,  the  solid  product  is 
compressed  between  folds  of  blotting-paper,  and 
subsequently  dissolved  in  boiling  alcohol. 

The  alcoholic  solution  deposits  the  new  pro¬ 
duct,  upon  cooling,  in  form  of  small  and  very 
brilliant  crystals,  which  are  then  finally  purified 
by  repeated  recrystallization  from  alcoholic 
solution. 

Binitrobenzoic  acid  fuses  at  a  moderately  high 
temperature.  When  heated  gently  in  a  returt  it 
sublimates,  without  suffering  alteration,  and  con¬ 
denses  on  the  cold  sides  of  the  retort,  in  the  form 
of  fine  needles.  Cold  water  dissolves  only  traces 
of  it ;  it  is  somewhat  more  readily  soluble  in 
boiling  water.  From  its  solution  in  the  latter 
menstruum  it  is  depo.sited  again,  upon  cooling, 
in  the  form  of  small  and  thin  needles.  It  is 
tolerably  soluble  in  alcohol  and  in  ether,  more 
particularly  if  these  menstrua  are  boiling. 

It  dissolves  in  large  proportion  in  hot  nitric 
acid,  and  is  deposited  again  from  the  solution. 


upon  slow  and  gradual  refrigeration,  in  the  form 
of  hard  and  brilliant  crystals. 

Concentrated  sulphuric  acid  dissolves  it  at  a 
gentle  heat,  and  decomposes  it  at  a  higher  tem¬ 
perature. 

Binitrobenzoic  acid  forms  with  potass,  soda, 
and  ammonia,  soluble  and  crystallizable  salts, 
which  are  produced  in  the  direct  way,  by 
saturating  the  acid  with  either  of  these  bases. 

With  the  oxides  of  lead  and  silver  it  forms 
salts  of  sparing  solubility ;  these  salts  are  ob¬ 
tained  by  the  method  of  double  decomposition. 

The  analysis  of  the  binitrobenzoic  acid  gave 
the  following  results  : — 

I.  0.556  grm.  of  substance  yielded  0.102  of 
water  and  0.806  of  carbonic  acid. 

II.  0.620  grm.  of  the  same  sample  yielded 
0.117  of  water  and  0.905  of  carbonic  acid. 

III.  0.482  grm.  of  the  same  sample  yielded 
54  cubic  centimetres  of  nitrogen,  at  the  tempera¬ 
ture  of  57.2  Fahrenheit,  and  under  an  atmo¬ 
spheric  pressure  of  761  millimetres  (about  29.8), 
the  gas  being  saturated  with  moisture. 

IV.  0.580  grm.  of  another  sample  yielded 
0.102  of  water  and  0.842  of  carbonic  acid. 

V.  0.500  grm.  of  the  same  sample  as  IV. 
yielded  57  cubic  centimetres  of  nitrogen,  at  the 
temperature  of  53.6  Fahrenheit,  and  under  an 
atmospheric  pressure  of  758  millimetres,  the  gas 
being  saturated  with  moisture. 

VI.  0.452  grm.  of  a  third  sample  yielded 
0.079  of  water  and  0.651  of  carbonic  acid. 

VII.  0.500  grm.  of  the  same  sample  as  VI. 
yielded  0.094  of  water  and  0.722  of  carbonic 
acid. 

These  results,  calculated  in  hundredths,  lead  to 
the  following  numbers  : — ■ 

I.  II.  III.  IV.  V.  VI.  VII. 

Carbon _  39.53  39.80  ..  39.60  ..  39.29  39.38 

Hydrogen,.  2.03  2.09  ..  1.95  ..  1.94  2.08 

Nitrogen .  ..  13.22  ..  13.51  —  — 

Oxygen  ....  —  —  —  —  —  —  _ 

And  agree  with  the  formula 

Ci4H,N2  0i2  =  Cj4H,04 

2(N04). 

Theoretically  we  have  :  — 

Ci4  .  1050  39.56 

H4  .  50  1.88 

N2  .  354  13.34 

O12 .  1200  45.22 


2654  100.00 

To  enable  me  to  determine  the  equivalent  of 
binitrobenzoic  acid  I  prepared  the  silver  salt  of 
that  acid.  I  proceeded  by  the  method  of  double 
decomposition,  using  as  agents  nitrate  of  silver 
and  binitrobenzoate  of  ammonia.  I  washed  the 
precipitate  formed  ;  it  appeared  of  a  fine  white 
colour.  I  dried  it  in  vacuo,  and  in  the  dark. 

0.470  grm.  of  substance  left  upon  calcination 
0.159  of  metallic  silver  =  0.171  of  oxide  of  silver; 
whence  the  atomic  weight  of  the  acid  may  be 
calculated  as  =  2535.3. 

Another  experiment  gave  the  following  re¬ 
sults  : — 

0.612  grm.  of  the  silver  salt  left  upon  calcina¬ 
tion  0.206  of  metallic  silver  ^  0.221  of  oxide  of 
silver ;  whence  the  atomic  weight  of  the  acid 
may  be  calculated  as  =  2565,4. 

Taking  the  mean  of  these  two  results  we 
obtain  the  number  2550.4. 

Theoretical  calculation  leads  to  the  number 
2541.5,  assuming  the  anhydrous  acid  to  be  re¬ 
presented  by  the  formula  :  — 

,  ..  Ci,H3N2  0„. 

The  free  acid  contains  one  equivalent  of  water 
in  the  place  of  the  one  equivalent  of  oxide  of 
silver  of  the  silver  salt ;  the  formula  of  the  free 
acid  is  accordingly  ; — 

Cii  H,  N2  Oi2  =  Cl,  H3  N2  Oil  +  HO. 

The  binitrobenzoic  acid  derives  these  clearly 
from  the  benzoic  acid,  and  is  formed  by  the  sub¬ 
stitution  of  two  atoms  of  hyponitric  gas  for  two 
atoms  of  hydrogen.  We  have  : — 

Cl,  He  0,  +  2NO5  =  2HO  +  C,,  H,  O,. 

2(NO,). 

With  a  view  to  control  the  preceding  formula, 
and  to  establish  it  with  the  utmost  accuracy,  I 
prepared  the  ammoniacal  salt  and  the  ether  of 
the  acid,  and  subjected  these  two  compounds  to 


direct  analysis  by  combustion  with  oxide  of 
copper. 

Binitrobenzoate  of  Ammonia  is  produced  by 
dissolving  binitrobenzoic  acid  in  ammonia,  and 
concentrating  the  liquid  by  evaporation.  The 
new  salt  separates  under  the  form  of  fine  needles 
which,  when  dry,  acquire  a  fine  silky  lustre. 

This  salt  dissolves  readily  in  water,  particu¬ 
larly  in  boiling  water. 

The  analysis  of  the  binitrobenzoate  of  ammonia 
gave  the  following  results  : — 

I.  0.574  grm.  of  substance  yielded  by  com¬ 
bustion  with  oxide  of  copper  0.163  of  water  and 
0.767  of  carbonic  acid. 

II.  0.500  grm.  of  the  same  sample  yielded 
0.141  of  water  and  0.672  of  carbonic  acid. 

III.  0.403  grm.  of  the  same  sample  yielded  62 
cubic  centimetres  of  nitrogen,  at  the  temperature 
of  48.2  Fahr.,  and  under  an  atmospheric  pressure 
of  760  millimetres,  the  gas  being  saturated  with 
moisture. 

These  results,  calculated  in  hundredths,  lead 
to  the  following  numbers : — 

I. 

Carbon  .  36.44 

Hydrogen .  3.15 

Nitrogen . 

Oxygen .  — 

Theoretically  we  have : — 

Cl,  .  105C 

Hi .  87.5  3.06 

Nj .  525  18.34 

O12  .  1200  41.92 


II.  III. 
36.65  — 

3.13  — 

18.52 


2862.5  100.00 

Binitrobenzoic  Ether  is  readily  obtained  by  dis¬ 
solving  binitrobenzoic  acid  to  saturation  in  con¬ 
centrated  boiling  alcohol ;  after  some  time  an 
oil  separates,  of  which  the  amount  is  then  in¬ 
creased  by  adding  water  to  the  alcoholic  liquid. 
This  oil,  which  concretes  upon  cooling,  is  simply 
binitrobenzoic  ether,  with  a  slight  admixture  of 
free  acid,  which  latter  is  removed  by  washing 
with  ammoniacal  water.  The  residue  is  then 
again  washed  in  pure  water,  and  dissolved  in 
boiling  alcohol,  from  which  solution  it  separates 
upon  cooling  in  the  form  of  long,  fine,  and  very 
brilliant  needles,  which  show  the  slightest  tinge 
of  yellow. 

The  binitrobenzoic  ether  is  rapidly  decomposed 
by  the  action  of  a  concentrated,  and,  more  parti¬ 
cularly,  a  hot  and  concentrated,  solution  of 
potass,  and  alcohol  and  binitrobenzoic  acid  are 
regenerated. 

The  analysis  of  the  binitrobenzoic  ether  gave 
the  following  results : — 

I.  0.425  grm.  of  substance  yielded  by  com¬ 
bustion  0.134  of  water  and  0.697  of  carbonic 
acid, 

II.  0.394  grm.  of  the  same  sample  yielded 
0.122  of  water  and  0.646  of  carbonic  acid. 

III.  0.460  grm.  of  the  same  sample  yielded 
46  cubic  centimetres  of  nitrogen,  at  the  tempera¬ 
ture  of  60.8  F.,  and  under  an  atmospheric  pres¬ 
sure  of  753  millimetres,  the  gas  being  saturated 
with  moisture. 

IV.  0.500  grm.  of  another  sample  yielded 
0.153  of  water  and  0.822  of  carbonic  acid. 

Ihese  restdts,  calculated  in  hundredths,  lead 
to  the  following  numbers  : — 


I.  II. 

III.  IV. 

Carbon . 

44,72  44.67 

44.83 

Hydrogen  ... 

3.49  3.44 

3.39 

Nitrogen .... 

•  •  »  • 

11.58  — 

Oxygen  .... 

-  — . 

Theoretically  we  have  : — 

^8 . 

.  1350 

45.00 

Hs  . 

3.33 

N2  . 

.  350 

11.67 

^12 . 

40.00 

3000 

100.00 

ACTION  OF  FUMING  NITRIC  ACID  AND  OP  THE 
NITRO-SULPHURIC  MIXTURE  UPON  CUMINIO 
ACID. 

Cuminic  acid  dissolves  in  fuming  nitric  acid 
with  the  aid  of  a  gentle  heat ;  on  heating  the  so¬ 
lution  to  boiling  reddish  fumes  are  evolved,  but 
this  phenomenon  is  not  attended  with  any  appa- 
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rent  energetic  action.  The  mixture  is  kept  boil¬ 
ing  for  some  minutes,  and  water  is  then  added, 
whereupon  a  heavy  yellow  oil  separates,  which 
speedily  concretes. 

To  free  this  product  from  the  nitric  acid  which 
it  may  still  retain,  it  is  pounded,  repeatedly 
washed  with  distilled  water,  and  dissolved  in 
alcohol,  from  which  solution  it  crystallizes  by 
spontaneous  evaporation,  in  the  form  of  yellowish- 
white  scales. 

This  new  product  is  insoluble  in  water,  but 
dissolves  readily  in  alcohol  and  in  ether ;  it  dis¬ 
solves  also  very  readily  in  solutions  of  potass, 
soda,  and  ammonia,  with  which  three  bases  it 
forms  crystallizable  salts. 

The  analysis  of  this  product  gave  the  following 
results  *— 

I.  0.450  grm.  of  substance  yielded  0.220  of 
water  and  0.946  of  carbonic  acid. 

II.  0.504  grm.  of  the  same  sample  yielded  29 
cubic  centimetres  of  nitrogen,  at  the  tempera¬ 
ture  of  55.4  Fahr.,  and  under  an  atmospheric 
pressure  of  758  millimetres,  the  gas  being  satu¬ 
rated  with  moisture. 

III.  0.500  grm.  of  the  same  sample  yielded 
0.240  of  water  and  1.050  of  carbonic  acid. 

These  results,  calculated  in  hundredths,  lead 
to  the  fcjlowing  numbers 


Carbon .  57.33 

Hydrogen .  5.42 

Nitrogen  . 

Oxygen .  — 


II. 


III. 

57.32 

5.33 


6.79  — 


And  agree  with  the  formula: — 

C,o  H„  N08. 


Theoretically  we  have  :  — 


C. 

H 

N' 

Og. 


20 

11 


1500 

137.5 

175 

800 


57.41 

5.26 

6.69 

30.64 


2612.5  100.00 

This  new  substance,  of  which  the  formula  may 
be  written  as  follows : — 

O20  ^11  O4 

(NO4) . 

differs  accordingly  from  cuminic  acid  simply  in 
this,  that  we  find  in  it  one  atom  of  hyponitric 
gas  substituted  for  one  atom  of  hydrogen.  I  pro¬ 
pose,  therefore,  to  call  it  nitrocuminic  acid. 

With  a  view  to  determine  the  equivalent 
number  of  the  nitrocuminic  acid,  I  prepared  the 
silver  salt  of  that  acid  by  the  method  of  double 
decomposition,  using  as  agents  solution  of  nitrate 
of  silver  and  solution  of  the  purest  nitro-cuminate 
of  ammonia.  The  silver  salt  produced  is  of  a 
beautiful  white  colour.  I  dried  it  in  vacuo. 

The  analysis  of  this  salt  gave  the  following 
results :  — 

0.500  grm.  of  the  salt  left  upon  calcina¬ 
tion  0.170  grm.  of  metallic  silver.  From  this 
I  deduce  2512  as  the  number  representing  the 
atomic  weight  of  the  acid.  Calculation,  based 
upon  the  preceding  formula,  leads  to  the  number 
2500  for  the  anhydrous  acid. 

If,  instead  of  using  nitric  acid,  we  use  the 
nitro-sulphuric  mixture,  the  result  is  very  dif¬ 
ferent.  If  fused  cuminic  acid  is  projected  in 
small  portions  into  the  slightly  heated  nitro- 
sulphuric  liquor,  it  disappears  gradually  without 
violent  reaction  or  disengagement  of  gas.  On 
heating  the  solution  to  ebullition,  reddish 
vapours  are  copiously  evolved,  and  soon  after 
the  liquid  turns  suddenly  turbid,  and  deposits 
a  great  number  of  small  and  exceedingly 
brilliant  crystalline  scales.  The  action  is 
now  complete,  for,  although  the  deposit, 
indeed,  disappears  again  upon  addition  of  a 
fresh  supply  of  nitro-sulphuric  mixture,  yet  it 
reappears  with  all  its  original  properties  upon 
a  somewhat  prolonged  ebullition. 

The  new  product,  having  been  freed  previously 
by  the  proper  washings  from  all  traces  of  the 
acids  adhering  to  it,  is  treated  with  boiling  alco¬ 
hol,  which  dissolves  it,  and  deposits  it  again, 
upon  cooling,  in  the  form  of  lustrous  plates.  It 
is  also  very  soluble  in  ether.  Fuming  nitric  acid 
seems  to  exercise  no  action  upon  it,  not  even 
after  long-continued  ebullition.  Caustic  am¬ 


monia  and  concentrated  solutions  of  potass  and 
soda  fail  to  dissolve  it,  even  with  the  aid  of  heat; 
they  seem,  in  fact,  to  exercise  no  action  what¬ 
soever  upon  it. 

The  analysis  of  this  new  substance  gave  the 
following  results : — 

I.  0,556  grm.  of  substance  yielded  0.202  of 
water  and  0.965  of  carbonic  acid. 

II.  0.440  grm.  of  the  same  sample  yielded  41 
cubic  centimetres  of  nitrogen,  at  the  temperature 
of  62.6  Fahr.,  and  under  an  atmospheric  pres¬ 
sure  of  763  millimetres,  the  gas  being  saturated 
with  moisture. 

III.  0.500  grm.  of  the  same  sample  yielded 
0.178  of  water,  and  0.865  of  carbonic  acid. 

IV.  0.476  grm.  of  the  same  sample  yielded  44 
cubic  centimetres  of  nitrogen,  at  the  tempera¬ 
ture  of  59°  Fahr.,  and  under  an  atmospheric 
pressure  of  758  millimetres,  the  gas  being  satu¬ 
rated  with  moisture. 


These  results,  calculated  in  hundredths,  lead 

to  the  following 

numbers : — 

I.  II. 

III.  IV. 

Carbon  .... 

. .  47.33 

47.20  — 

Hydrogen  , . 

..  4.03 

3.96  — 

Nitrogen .... 

..  ..  10.87 

10.79 

Oxygen  .... 

. .  —  — 

-  _ 

and  agree  with  the  formula  : — 

N9  0|o. 

Theoretically  we  have  : — 

C20  •  •  • 

. 1500 

47.25 

Hjo  .... 

.  125 

3.93 

N2  . 

.  350 

11.03 

O^o  .  . . , 

37.79 

3175 

100.00 

Now,  this  formula  may  be  written  thus; — 

^20  Hjo  O4 

2(N04) 

Whence  it  will  be  seen  that  the  new  product 
differs  from  cuminic  acid  simply  in  this,  that  two 
atoms  of  hydrogen  have  been  eliminated  and  are 
replaced  by  two  atoms  of  hyponitric  vapour.  The 
proper  designation  for  the  new  compound  would 
accordingly  be  that  of  binitrocuminic  acid ;  but 
it  possesses  no  acid  properties.  It  is,  then,  an 
isomeron  of  the  binitrocuminic  acid,  with  a 
different  atomic  constitution.  We  know,  in  fact, 
that  the  substitution  of  hyponitric  gas  for  hydro¬ 
gen  in  a  compound  gives  rise  to  the  formation  of 
new  products  of  increased  acidity.  We  may  in¬ 
stance  phenic  acid  and  picric  acid.  In  this  case, 
however  (viz.,  in  the  case  of  the  compound 
resulting  from  the  action  of  the  nitro-sulphuric 
liquor  upon  cuminic  acid),  we  observe  the  very 
reverse. 


ACTION  OF  FUMING  NITRIC  ACID  AND 
OF  THE  NITRO-SULPHURIC  LIQUOR 
UPON  MESITYLENE. 

We  know  that  Sir  Robert  Kane  was  led,  by 
his  researches  on  acetone,  to  regard  the  latter 
substance  as  an  alcohol  susceptible  to  be  resolved, 
under  the  influence  of  hygroscopic  bodies,  into 
aqueous  vapour,  which  is  absorbed  by  the  latter, 
and  a  carburet  of  hydrogen  which,  in  this  series, 
would  correspond  to  the  olefiant  gas.  To  this 
carburet  of  hydrogen  Sir  Robert  has  given  the 
name  of  mesitylene.  He  says,  in  his  treatise  on 
the  substances  deriving  from  acetone,  that,  “  on 
treating  mesitylene  with  nitric  acid,  several 
products  are  obtained,  among  which  figure  me- 
sitic-aldehyde  and  nitro-mesitylene,  which  he 
considers  to  derive  from  mesitylene  by  the  sub¬ 
stitution  of  nitrous  gas  for  hydrogen. 

Upon  treating  mesitylene  with  fuming  nitric 
acid,  I  obtained  (like  Sir  Robert  Kane)  a  heavy 
oil  of  a  brownish-red  colour,  and  strong  pungent 
smell,  but  presenting  in  other  respects  no  definite 
characteristics.  I  obtained  a  very  difierent 
result  by  the  action  of  the  nitro-sulphuric  liquor 
upon  mesitylene. 

If  a  certain  quantity  of  the  nitro-sulphuric 
liquor  be  poured  into  a  tumbler,  and  pure  mesi¬ 
tylene  be  dropped  into  this  liquid,  the  mixture 
being  stirred  all  the  while  with  a  glass  rod,  a 
solid,  white,  flocculent  matter  will  speedily 
separate.  This  matter,  when  collected  upon 
the  filter  and  dried,  presents  the  aspect  of  tufts 


of  fine  crystalline  needles.  If  the  process  be 
conducted  gently  and  with  care,  there  will  be 
hardly  any  perceptible  elevation  of  temperature 
observed. 

When  a  sufficient  quantity  of  the  new  product 
has  been  formed  in  the  liquid  water  is  added ; 
the  liquid  is  then  filtered,  and  the  solid  matter 
collected  on  the  filter ;  it  is  now  washed  with 
distilled  water  until  the  rinsings  cease  to  mani¬ 
fest  an  acid  reaction  ;  the  washed  product  is 
dried  by  compression  between  double  folds  of 
blotting-paper,  and  subsequently  treated  with 
alcohol ;  this  agent  does  not  dissolve  it  per¬ 
ceptibly  in  the  cold,  but  removes  from  it  a 
substance  which  imparts  to  it  a  roseate-yellow 
tint.  The  product  is  now  colourless.  It  may 
be  purified  still  further  by  sublimation  at  a 
gentle  heat.  Prepared  in  this  way,  the  new 
product  is  obtained  in  the  form  of  exceedingly 
fine  and  brilliant  needles,  presenting  the  aspect 
of  the  argentine  flowers  of  antimony. 

The  new  product  may  be  obtained  also  in  the 
form  of  clearly-defined  prismatic  needles,  by  drop¬ 
ping  mesitj’lene  into  the  nitro-sulphuric  liquor, 
until  the  mixture  commences  to  turn  turbid,  and 
then  leaving  the  liquid  at  rest  in  a  very  moist 
atmosphere,  when  the  new  product  will  slowly 
crystallize. 

The  analysis  of  this  new  substance  gave  the 
following  results :  — 

I.  0.500  grm.  of  substance  yielded  0.155  of 
water  and  0.778  of  carbonic  acid. 

II.  0.540  grm.  of  the  same  sample  yielded 
0.170  of  water  and  0.837  of  carbonic  acid. 

III.  0.416  grm.  of  the  same  product  yielded 
58  cubic  centimetres  of  nitrogen,  at  the  tempe¬ 
rature  of  55.4°  Fahrenheit,  and  under  an  atmo¬ 
spheric  pressure  of  762  millimetres,  the  gas  being 
saturated  with  moisture. 

IV.  0.434  grm.  of  the  same  sample  yielded 
0.142  of  water  and  0.672  of  carbonic  acid. 

These  results,  calculated  in  hundredths,  lead 
to  the  following  numbers  : — 


Caibon  . . . . 

I. 

..  42.43 

II. 

42.29 

HI. 

IV. 

42.26 

Hydrogen  . . 

. .  3.44 

3.49 

,  , 

3,61 

Nitrogen  ... 

16.55 

— 

Oxygen  .... 

— 

— 

— 

and  agree  with  the  formula  : — 
Ce  H3  NO4. 

Theoretically  we  have : — 


450 

42.35 

37.5 

3.53 

175 

16.47 

400 

37.65 

1062,5 

100.00 

CONCLUSIONS. 


It  results  from  the  preceding  researches 
that  :  — 

1.  The  sulphuric  acid  never  forms,  either  as 
such  or  in  the  state  of  sulphurous  acid,  a  con¬ 
stituent  part  of  the  new  compounds  produced  by 
the  action  of  the  nitro-sulphuric  liquor  upon 
certain  organic  substances. 

2.  When  operating  with  equal  quantities  of 
fuming  nitric  acid  and  of  the  nitro-sulphuric 
liquor,  and  for  an  equal  space  of  time,  a  larger 
proportion  of  nitrogen  and  oxygen  are  fixed  in 
the  new  compound  in  the  latter  that  in  the 
former  case. 

In  what  manner,  then,  does  the  sulphurie  acid 
of  the  nitro-sulphuric  mixture  act?  Is  it  by 
seizing  upon  the  water  which  the  organic  matter 
might  retain  ?  This  assumption  is  combated  by 
the  fact  that  the  phenomena  are  the  same,  whe¬ 
ther  we  operate  upon  products  of  ternary  com¬ 
position,  containing  either  crystallization  or 
basic  water,  such  as  lignin,  starch,  sugar,  dex¬ 
trine,  &c.,  or  upon  carburets  of  hydrogen,  such 
as  benzone,  benzoene,  naphthalin.  Is  it  in  the 
state  of  nitric  acid  (NO5),  or  of  hyponitric  acid 
(NO4),  that  the  nitrogen  is  fixed  in  the  new 
compounds  ?  To  me  it  appears  that  the  nitrogen 
is  fixed  in  them  invariably  in  the  state  of  hypo¬ 
nitric  acid  ;  at  all  events,  as  regards  the  carburets 
of  hydrogen,  no  other  hypothesis  could  be  main¬ 
tained.  If  we  act  upon  a  carburet  of  hydrogen, 
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Cm  H», 

with  fuming  nitric  acid,  analysis  tells  us  that  the 
divers  products  which  may  result  from  this 
action  are  represented  invariably  by  one  of  the 
following  formulae  ; — 

Cm  Hn  —  1,  NO4, 

Cm  Hn  —  2,  Nj  Og, 

Cm  Hn  —  3,  N3 

&c.  &c. 

Now,  it  is  evident  that 

Nitrobenzide,  C12  H5  NO4, 
Nitrobenzoene,  C14  H^  NO4, 
Nitronaphthalin,  Cjq  H^  NO4, 
cannot  contain  nitric  acid  (NO5).  We  will 
assume,  by  analogy,  that  the  same  holds  good 
for  nitrobenzoic  acid, 

C44H5NO8, 

indigotic  for  nitrosalicvlic)  acid, 

C44  Ha  NO40. 

and  a  number  of  other  analogous  compounds. 

As  regards  the  pyroxylin  of  Pelouze,  it  is 
possible  that  that  curious  compound  contains 
nitric  acid  fixed  upon  the  tissue  in  the  manner  of 
a  colouring  matter  or  of  a  mordant.  This  much  is 
certain,  that  pyroxylin  differs  in  some  respects 
from  those  compounds  in  which  we  are  justified 
to  assume  the  fixation  of  NO4. 

But  if,  in  these  latter  compounds,  we  have 
substitution  of  the  atom  NO4  for  the  atom  H, 
we  have  evidently  also  formation  of  water : — 

CmHn  +  NOj,  HO  =CmH«-l,  NO44.2HO. 
This  water,  then,  is  added  to  that  which  the  nitric 
acid  contains  already,  and  tends,  accordingly, 
to  weaken  it.  Now,  may  not  the  sulphuric  acid 
which  is  added  to  the  nitric  acid  in  the  highest 
state  of  concentration,  perhaps  serve  to  retain 
this  water,  and  thus  to  prevent  the  weakening 
of  the  nitric  acid,  so  that  the  portion  which  takes 
no  part  at  the  commencement  of  the  reaction 
may,  being  guarded  against  hydration,  react  in 
its  turn  upon  the  first  product  formed,  and  thus 
give  rise  to  the  production  of  a  new  compound 
derived,  like  the  first,  by  substitution?  Perhaps, 
also,  the  nitric  acid  and  the  sulphuric  acid  enter 
into  some  peculiar  combination  of  greater  effi¬ 
ciency  than  the  simple  nitric  acid  possesses.  The 
decision  of  these  questions  must  be  left  to  further 
researches. 

The  prima  causa  of  these  curious  phenomena 
is  evidently  attributable  to  the  combustion  of  a 
portion  of  the  hydrogen  of  the  organic  matters 
by  a  proportional  amount  of  oxygen  supplied  by 
the  nitric  acid ;  the  latter,  yielding  up  one  atom 
of  oxygen,  is  converted  into  the  much  more 
stable  NO4  ;  and,  as  this  combustion  is  not 
sufficiently  energetic  to  upset  the  equilibrium  of 
the  atom,  the  compound  NO4  takes  the  place  of 
the  eliminated  hydrogen  ;  so  that,  although  the 
chemical  properties  of  the  compound  be  modi¬ 
fied  by  the  substitution  of  NO4  for  H,  the 
molecular  arrangement  rests  the  same. 

These  results  are  analogous  to  those  produced 
by  the  reciprocal  action  of  chlorine  and  organic 
substances ;  this  action  is  determined  by  the 
affinity  of  the  chlorine  for  hydrogen,  as  M. 
Chevreal  has  most  clearly  demonstrated  in  one 
of  his  essays  on  substitutions.  The  ruling 
phenomenon  is  the  combustion  of  a  portion  of 
the  hydrogen  of  the  organic  matter  by  an 
equivalent  proportion  of  chlorine ;  the  ensuing 
substitution  is  only  a  secondary  phenomenon. 

Be  this,  however,  as  it  may,  this  much  is 
certain,  that  the  nitro- sulphuric  mixture  is  a 
most  valuable  reagent  to  fix  the  maximum  of 
hypronitric  acid  in  an  organic  substance. 

With  the  aid  of  this  reagent  M.  Pelouze  and 
other  chemists  have  produced  latterly  some 
curious  compounds,  which  when  carefully 
studied  may  lead  to  important  practical  results. 


ON  SOME  NEW  APPLICATIONS  OF 
SULPHURETTED  HYDROGEN  IN 
CHEMICAL  ANALYSIS. 

By  M.  EBELMEN. 


Sulphuretted  hydrogen  has  rarely  been  em¬ 
ployed  in  analysis  except  to  precipitate  certain 
metals  from  their  acid  solutions,  yet  it  is  one  of 


the  most  convenient  and  exact  reagents  known 
in  very  many  other  cases.  It  is  the  object  of 
this  paper  to  show  that  it  may  also  be  employed 
with  great  advantage  for  separating  certain  sub¬ 
stances  by  converting  them  into  sulphurets  in 
the  dry  way.  Sometimes  it  will  happen  that 
one  of  the  sulphurets  formed  is  not  acted  upon 
by  acids,  while  the  other  is  ;  at  other  times  one  of 
the  sulphurets  is  volatile,  and  is  separated  by 
employing  an  elevated  temperature.  I  have,  by 
the  use  of  the  method  about  to  be  described, 
solved  several  problems  of  analysis  which  refused 
to  yield  to  the  methods  at  present  most  commonly 
used.  I  proceed  to  give  details  of  the  results  :  — 

Separation  of  Manganese  from  Cobalt, — The 
methods  which  have  been  recommended  for 
effecting  this  separation  are  very  numerous.  The 
best  of  these,  according  to  Rose,  consists  in  con¬ 
verting  the  two  oxides  into  protochlorides  by 
heating  in  a  current  of  muriatic  gas,  and  treating 
the  protochlorides  with  hydrogen  at  a  high  tem¬ 
perature.  Only  the  protochloride  of  cobalt  is 
reduced  to  the  metallic  state,  so  that  the  proto - 
chloride  of  manganese  is  merely  dissolved  by 
water.  This  is  a  complicated  and  not  very 
accurate  method  ;  some  oxide  of  manganese  is 
always  left  behind  with  the  cobalt.  It  has 
lately  been  proposed  to  treat  the  solution  of  the 
two  oxides  in  muriatic  acid,  with  an  excess  of 
carbonate  of  baryta,  and  then  to  pass  a  current 
of  sulphuretted  hydrogen  into  the  neutralized 
liquid,  and  the  cobalt  only,  it  was  said,  was 
precipitated  in  the  state  of  sulphuret.  On  trying 
this  process,  1  found  that  the  cobalt  was  indeed 
precipitated  before  the  manganese,  but  that  the 
latter  metal  w'as  entirely  thrown  down  in  the 
presence  of  carbonate  of  baryta  by  the  sulphu¬ 
retted  hydrogen ;  therefore  it  is  impossible  to 
separate  the  two  metals  in  this  manner. 

I  have  effected  the  separation  in  question  in  a 
very  simple  and  expeditious  manner.  My  me¬ 
thod  is  founded  on  the  fact  that  the  sulphuret  of 
cobalt  prepared  in  the  dry  way  is  not  at  all 
acted  on  by  cold  muriatic  acid,  which  is  not  true 
of  sulphuret  of  manganese.  I  proceed  as  fol¬ 
lows  : — The  mixture  of  the  two  oxides  is  first 
weighed,  and  afterwards  placed  in  a  platinum  or 
porcelain  tray,  and  heated  in  a  current  of  sul¬ 
phuretted  hydrogen.  The  action  commences  at 
the  ordinary  temperature,  and  the  mixture  of  the 
oxides  gives  off  considerable  heat  in  the  gas. 
The  tube  containing  the  two  oxides  is  then  raised 
to  a  dark  red  heat,  the  sulphuret  is  cooled  in  a 
current  of  sulphuretted  hydrogen,  the  tray  drawn 
out  of  the  tube  and  digested  in  cold  water  con¬ 
taining  a  little  muriatic  acid,  when  the  sulphuret 
of  manganese  alone  is  found  to  be  dissolved. 
The  solution  is  filtered  after  having  digested 
during  some  hours,  the  liquid  boiled,  precipi¬ 
tated  with  potash,  and  the  oxide  of  manganese 
determined.  The  sulphuret  of  cobalt  leaves  a 
black  residue,  which  is  dissolved  in  nitric  acid, 
and  its  solution  precipitated  by  potash.  The 
accuracy  of  the  process  may  be  tested  by  the 
following  experiments  : — 

First  Experiment, — A  mixture  of 

Red  oxide  of  manganese. .  0.300  grm. 

Protoxide  of  cobalt  .  0.300  “ 

was  dissolved  in  muriatic  acid,  the  whole  pre¬ 
cipitated  with  potash,  and  the  precipitate  col¬ 
lected,  washed,  and  calcined ;  its  weight  with 
the  ash  of  the  filter  was  0.611.  It  was  next 
heated  in  sulphuretted  hydrogen  on  a  porcelain 
tray,  the  sulphurets  were  digested  for  twelve 
hours  in  cold  hydrochloric  acid  greatly  diluted, 
and  then  filtered.  The  filtered  liquid  was 
totally  devoid  of  colour,  and  gave  0.302  red 
oxide  of  manganese  on  treatment  with  potash. 
The  sulphuret  of  cobalt  residue  was  decomposed 
with  nitric  acid,  and  the  filtered  solution  pre¬ 
cipitated  with  potash  :  it  yielded  0.303  protoxide 
of  cobalt.  The  red  oxide  of  manganese,  on 
examination  by  the  blowpipe,  gave  a  perfectly 
colourless  bead  with  borax  in  the  reducing 
flame,  proving  that  no  cobalt  was  present.  The 
oxide  of  cobalt  treated  with  nitre  and  potash  in 
a  silver  crucible  exhibited  not  the  least  sign  of 
the  presence  of  manganese. 

Second  Experiment, — A  mixture  of 


Red  oxide  of  manganese. .  0.481  grm. 

Protoxide  of  cobalt .  0.090  “ 

treated  as  in  the  first  experiment,  gave — 

Red  oxide  of  manganese . .  0.486  grm. 

Protoxide  of  cobalt .  0.092  “ 

Each  of  the  oxides  was  found  to  be  free  from 
the  other. 

Third  Experiment,— d .Q2Z  grm.  of  red  oxide 
of  manganese  and  0.980  protoxide  of  cobalt  were 
mixed,  and  yielded  on  similar  treatment  0.028 
oxide  of  manganese  ;  the  cobalt  was  not  esti¬ 
mated  in  this  case.  The  oxide  of  manganese 
gave  a  perfectly  colourless  bead  with  borax  in 
the  reducing  flame.  When  dissolved  in  hy¬ 
drochloric  acid  it  furnished  a  colourless,  trans¬ 
parent  liquid,  which  gave  an  orange-coloured 
precipitate  with  hydrosulphate  of  ammonia. 
Any  quantity  of  cobalt,  however  minute,  would 
have  blackened  it. 

It  is  noticeable  that  a  slight  excess  of  manga¬ 
nese  appears  in  the  estimates  of  all  the  experi¬ 
ments.  This  may  be  accounted  for  by  the  pre¬ 
sence  of  a  small  quantity  of  foreign  substances 
in  the  alkaline  solution  employed  to  precipitate 
the  two  metals.  To  obtain  alkalis  perfectly  free 
from  silica  or  alumina  every  analytical  chemist 
knows  is  a  very  difficult  matter.  The  cobalt  and 
manganese  from  the  preceding  experiments,  it 
was  also  found,  always  lost  some  slight  insoluble 
residue  when  treated  with  muriatic  acid  after 
calcining  and  weighing. 

Fourth  Experiment, — A  mixture  consisting  of 
0.963  grm.  of  red  oxide  of  manganese  and  0.012 
of  protoxide  of  cobalt  yielded  on  treatment  as 
above  0.012  of  oxide  of  cobalt.  The  manganese 
was  not  estimated.  Not  a  trace  of  manganese 
was  contained  in  the  oxide  of  cobalt.  It  is  plain 
from  the  two  last  experiments  that  this  process 
may  be  used  for  the  exact  separation  of  cobalt  and 
manganese,  even  when  the  quantity  of  one  metal 
is  much  greater  than  that  of  the  other.  It  may 
be  applied  to  the  immediate  examination  of  ores 
of  manganese  for  oxide  of  cobalt.  In  this  case 
it  would  be  sufficient  to  heat  them  in  a  current 
of  sulphuretted  hydrogen,  and  treat  them  with 
very  dilute  sulphuric  acid.  All  the  cobalt  would 
reside  in  the  insoluble  residue. 

Separation  of  Manganese  and  Nickel, — This  ob¬ 
ject  is  effected  by  the  same  method  as  we  have 
indicated  for  manganese  and  cobalt.  A  mix¬ 
ture  of 

Protoxide  of  nickel . 0.179  grm. 

Red  oxide  of  manganese  .  ..  0.321  “ 
was  dissolved  in  muriatic  acid,  precipitated  with 
potash,  the  precipitate  calcined,  the  residue 
heated  in  sulphuretted  hydrogen,  and  treated 
with  cold,  very  weak  muriatic  acid.  The  result 
was 

Oxide  of  nickel . 1.178  grm. 

Red  oxide  of  manganese  . ..  0.320  “ 
as  exact,  it  will  be  observed,  as  in  the  case  of 
the  separation  of  cobalt  from  manganese. 

Separation  of  Mangajiese  and  Zinc, — I  have  en¬ 
deavoured  to  adapt  the  above  process  to  the  se¬ 
paration  of  these  two  metals.  The  sulphuret  of 
zinc  dissolves  in  time  in  dilute  hydrochloric  acid. 
I  therefore  treated  the  mixture  of  the  two  sul¬ 
phurets  prepared  in  the  dry  way  with  acetic 
acid,  and  assisted  its  action  by  heat.  In  this 
way  the  manganese  alone  is  dissolved,  but  the 
sulphuret  of  zinc  retains  a  small  quantity  of 
manganese  which  I  have  not  been  able  to  get  rid 
of  by  this  method.  When  operating  with  large 
quantities  of  zinc  and  manganese  I  have  in¬ 
variably  obtained  too  much  oxide  of  zinc,  and 
have  found  it  mixed  with  a  certain  amount  of 
oxide  of  manganese. 

Separation  of  Iron  and  Cobalt, — On  heating  a 
mixture  of  peroxide  of  iron  and  cobalt  in  sul¬ 
phuretted  hydrogen,  and  acting  on  it  with  even 
strong  hydrochloric  acid,  scarcely  any  iron  is  re¬ 
moved  ;  almost  all  the  sulphuret  of  iron  is  re¬ 
tained  by  the  sulphuret  of  cobalt.  As  the 
sulphuret  of  iron  obtained  by  heating  peroxide 
of  iron  almost  to  redness  in  sulphuretted  hydro¬ 
gen  is  not  affected  by  cold  weak  hydrocUoric 
acid,  it  occurred  to  me  that  this  property  might 
be  employed  for  separating  iron  and  manganese, 
but  I  have  found,  by  repeated  experiments,  that 
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the  sulphuret  of  iron  always  contains  a  large 
proportion  of  sulphuret  of  manganese.  Certain 
sulphur ets  otfer  a  means  of  separation  in  their 
volatihty.  Two  of  these  I  will  describe,  one 
relating  to  the  separation  of  arsenic  and  iron,  the 
other  to  the  separation  of  arsenic  and  tin. 

Separation  of  Iron  and  Arsenic. — When  ar- 
seniate  of  iron  is  heated  in  a  current  of  sul¬ 
phuretted  hydrogen,  the  iron  and  arsenic  are 
both  completely  sulphurized,  but  the  arsenic  is 
wholly  volatilized. 

The  separation  is  effected  with  great  exact¬ 
ness.  I  made  a  mixture  of 
Metallic  iron  1.330  grm.,  corresponding  1  ^  qqq 

Arsenious  acid  1.380  grm.,  correspond- 1  ^ 

ing  to  arsenic  acid  .  ) 

3.611 

These  two  bodies  were  dissolved  in  aqua 
regia,  and  the  solution  precipitated  with  am¬ 
monia  in  excess.  The  precipitate  was  dried, 
and  cautiously  removed  from  the  filter  :  after 
calcination  it  w'eighed  3.315.  The  filter  and 
substances  adhering  were  separately  calcined  in 
a  porcelain  crucible,  and  yielded  0.055=i3.370, 
a  number  much  lower  than  what  ought  to  have 
been  obtained  if  the  whole  of  the  arsenic  had 
been  precipitated  with  the  peroxide  of  iron.  A 
very  large  quantity  of  arsenic  was  found  remain¬ 
ing  in  the  solution  of  ammonia,  but  no  iron 
whatever.  This  amounted  to  0.241  grm.,  i.e., 
14  per  cent,  of  the  total  quantity.  Therefore 
3.370  arseniate  of  iron  must  contain  : — 

Peroxide  of  iron  .  1.900  grm.  56.4  in  100  parts. 
Arsenic  acid ... .  1.470  “  43'.6  “ 

3.370  100.0 

A  composition  approaching  very  nearly  the 
formula  As  O5,  2P’e2  O3.  0.788  grm.  of  this 

arseniate,  w'as  heated  to  a  nascent  red  heat  in 
sulphuretted  hydrogen,  by  which  a  large  quan¬ 
tity  of  sulphuret  of  arsenic  was  volatilized.  The 
remaining  sulphuret  of  hydrogen  was  of  a  green¬ 
ish-yellow  colour,  possessing  also  a  metallic 
lustre :  its  weight  was  0.6065  grm.  It  was 
dissolved  in  nitro -muriatic  acid,  precipitated  with 
ammonia,  and  gave  0.44  peroxide  of  iron.  The 
arseniate  must  thus  have  contained  :  — 

Peroxide  of  iron. .  0.444  grm.  56. 3  per  cent. 

Arsenic  acid  (from 

the  loss) .  0.344  “  43.7  “ 


0.788 

The  peroxide  was  now  dissolved  in  muriatic 
acid.  The  solution  when  boiled  w'ith  sulphur¬ 
ous  acid  and  treated  with  sulphuretted  hydro¬ 
gen  showed  no  trace  of  sulphuret  of  arsenic. 

In  the 

Second  Experiment  1.050  grm.  of  the  same 
arseniate  of  iron  gave,  after  the  above-described 
treatment : — 

Peroxide  of  iron  .  0.594  grm.  56.5  per  cent. 

Arsenic  acid .  0.456  “  43.5  “ 

The  peroxide  of  iron  yielded  not  a  trace  of  ar¬ 
senic. 

These  two  experiments,  from  the  close  agree¬ 
ment  of  these  results,  and  with  the  results  syn¬ 
thetically  deduced,  must  be  considered  to  estab¬ 
lish  the  accuracy  of  the  method.  The  native 
arseniates  of  iron  may  be  directly  analyzed  by 
this  method,  and  it  may,  perhaps,  he  also  applied 
without  modification  to  the  immediate  analysis 
of  arseniates  of  cobalt,  nickel,  zinc,  copper,  and 
lead.  If  a  current  of  sulphuretted  hydrogen  is 
made  to  pass  over  heated  perphosphate  of  iron 
the  latter  is  merely  converted  into  the  proto¬ 
phosphate  ;  this  dissolves  in  muriatic  acid,  leav¬ 
ing  no  residue,  and  no  sulphuretted  hydrogen  is 
disengaged. 

One  of  the  most  difficult  problems  in  analytical 
chemistry  is  the 

Separation  of  Arsenic  and  Tin, — Professor  Rose, 
in  his  work  on  “  Chemical  Analysis,”  admits  that 
he  is  not  acquainted  with  any  good  method  of 
separating  these  two  bodies.  I  have  applied  the 
method  just  described  to  the  separation  of  arsenic 
and  tin,  and  find  that  the  process  admits  of  very 
great  accuracy.  0.495  grm.  of  fine  tin,  corre¬ 


sponding  to  0.629  of  stannic  acid,  and  0.233  of 
arsenious  acid,  were  weighed  off,  the  two  sub¬ 
stances  treated  with  hot  nitric  acid,  evaporated 
nearly  to  dryness,  and  mixed  with  water.  After 
calcination  the  oxide  of  tin  weighed  0  746  ;  it 
contained,  therefore,  0.117  of  arsenic  acid,  or 
15.7  per  cent,  of  its  weight ;  the  rest  of  the  ar¬ 
senic  had  remained  in  solution.  From  this 
0.746  grm.  of  arseniate  of  the  oxide  of  tin  I  took 
0.347.  and  heated  it  upon  a  porcelain  tray  in  a 
current  of  sulphuretted  hydrogen.  A  great  pro¬ 
portion  of  the  sulphuret  of  arsenic  sublimed ;  the 
remainder  was  most  probably  a  compound  of 
bisulphuret  of  tin  and  a  lower  sulphuret.  This 
residue  was  roasted  and  then  strongly  calcined 
in  a  platinum  crucible  ;  it  left  0.286  stannic 
acid,  or  82.4  per  cent.  According  to  synthesis 
84.3  ought  to  have  been  formed,  but  I  explain 
this  difference  by  the  difficulty  of  obtaining  per¬ 
fectly  pure  tin.  I  ascertained  in  the  most  satis¬ 
factory  manner,  by  reducing  the  0.286  stannic 
acid  and  treating  the  tin  wdth  hydrochloric 
acid,  that  the  sulphuret  of  tin  retained  not  a 
trace  of  arsenic.  I  did  not  determine  the 
arsenic,  though  this  would  have  been  easy, 
since  all  the  sulphuret  of  arsenic  was  con¬ 
tained  either  in  the  dipping  -tube  or  in  the  water 
into  which  it  is  dipped.  It  appears  probable 
that  this  method  may  be  applied  to  the  direct 
analysis  of  the  arseniuret  of  tin,  as  well  as  to 
that  of  the  arseniates  of  that  metal. — Ann,  de 
Chim,  et  de  Phys.,  Jan.  3,  1849. 


ON  SOME  BINARY  COMPOUNDS 
FORMED  BY  THE  METALLOIDS,  AND 
MORE  ESPECIALLY  BY  THE  AC  ITON 
OF  PERCIILORIDE  OF  PHOSPHORUS 
ON  SEVERAL  ACIDS. 

By  M.  PERSON. 

It  would  appear,  d priori,  from  the  high  degree 
in  which  phosphorus  is  susceptible  of  oxidation, 
that  on  bringing  the  perchloride  of  phosphorus, 
or  the  protochloride,  into  contact  with  strong 
nitric  acid,  or  with  nitrates,  the  phosphorus 
would  be  oxidized  at  the  cost  of  the  oxygen  of 
the  nitric  acid,  and  that  the  resulting  chlorine  in 
the  presence  of  nitrogen,  like  itself  in  a  nascent 
state,  would  be  in  the  best  condition  for  uniting 
with  the  nitrogen  to  form  perchloride  of  nitrogen. 
With  that  expectation  I  made  the  experiment 
with  concentrated  nitric  acid  and  perchloride  of 
phosphorus  in  a  tube  sealed  before  the  lamp  ;  but 
I  found  that  the  reaction  was  by  no  means  so 
direct  and  easy  as  I  had  imagined.  That  the 
phosphorus  was  oxidized,  and  phosphoric  acid 
formed,  is  indisputable ;  but  the  chlorinated 
compound,  which  it  was  supposed  would  consist 
simply  of  chlorine  and  nitrogen,  always  contained 
a  certain  amount  of  oxygen,  and  is  analogous, 
perhaps  even  identical,  with  the  products  of 
aqua  regia  recently  examined  by  M.  Gay- 
Lussac  under  certain  conditions. 

Nitrous  acid  furnishes  anhydrous  phosphoric 
acid  and  a  complex  chloronitrous  compound  in 
contact  with  the  perchloride  of  phosphorus. 
Nitric  acid  and  also  nitrous  acids  placed  in  con¬ 
tact  with  the  protochloride  of  phosphorus  act 
very  energetically,  and  the  reaction  is  accom¬ 
panied  by  a  loud  explosion.  In  order  to  ascer¬ 
tain  the  capacity  of  the  perchloride  of  phos¬ 
phorus  of  reducing  certain  oxidized  compounds 
I  made  it  act  upon  sulphuric,  sulphurous,  and 
phosphoric  acids.  Instead  of  the  double  dis¬ 
placement  of  the  elements  which  I  had  expected 
I  obtained  a  simple  combination  of  the  binary 
compounds.  Thus,  when  the  perchloride  is 
made  10  act  indirectly  upon  the  sulphuric  acid 
by  passing  the  chloride  into  persulphate  of  mer¬ 
cury,  suitably  heated  in  a  glass  tube,  a  com¬ 
pound  is  obtained  represented  by  Clm  Pj  +  SO3  ; 
but,  when  the  chloride  is  transmitted  directly 
into  anhydrous  sulphuric  acid,  a  compound  is 
obtained  represented  by  CIk,  P2  +  2SO2.  These 
ccjmpounds  are  liquid  at  ordinary,  and  volatilized 
at  high,  temperatures.  They  are  decomposed 
by  water  into  sulphuric,  phosphoric,  and  muriatic 
acids.  When  pure  dry  sulphurous  gas  is  passed 


into  the  lower  portion  of  a  retort  containing  per¬ 
chloride  of  phosphorus,  and  furnished  with  a 
receiver,  the  two  substances  disappear  and  give 
rise  to  a  white  liquid  which  volatilizes  without 
decomposing,  and  which  in  its  pure  state  may  be 
represented  as  Cljo  Pj  4  SOj.  In  contact  with 
water,  this  compound  at  first  furnishes  substances 
such  as  would  be  immediately  produced  by  the 
action  of  the  agent  upon  perchloride  of  phos¬ 
phorus,  viz.,  hydrochloric  and  phosphoric  acids, 
then  sulphurous  acid ;  for  the  new  substance  on 
decomposition  with  water  a  liquid  is  obtained 
possessing  all  the  properties  of  a  solution  of  sul¬ 
phurous  acid.  This  liquid  reduces  the  manga- 
nates,  the  chromates,  the  iodatcs,  and  it  does  not 
precipitate  an  acid  solution  of  chloride  of 
barium  ;  but  when  previously  treated  with  chlo¬ 
rine  it  yields  an  abundant  precipitate. 

If  the  vapour  of  perchloride  of  phosphorus  is 
passed  over  a  layer  of  anhydrous  phosphoric  acid, 
the  two  combine  to  form  a  colour!  ss  liquid  com¬ 
pound,  whose  boiling  point  is  fixed,  and  which 
is  decomposed  by  water  into  hydrochloric  and 
phosphoric  acids.  I  made  an  analysis  of  a  por¬ 
tion  of  this  compound,  from  which  I  am  led  to 
express  its  constitution  by  the  formula  Cljo  P2  + 
Pj  O5.  By  substituting  other  chlorides  for  the 
perchloride  of  phosphorus,  and  the  above  an¬ 
hydrous  oxyacids  by  other  oxygenous  and  non- 
oxygenous  compounds,  likewise  anhydrous,  and 
acting  the  same  part,  I  have  obtained  several 
other  compounds  of  the  same  kind.  All  my  in¬ 
vestigations  induce  me  to  believe  that  we  are  on 
the  point  of  discovering  a  number  of  combinations 
of  the  second  order  formed  by  binary  compounds. 
It  is  probable  that  Kuhlmann’s  crystalline  com¬ 
pound,  obtained  by  acting  upon  the  perchloride 
of  tin  with  nitric  oxide,  is  only  one  of  such  com¬ 
pounds. — Comptes  Rendus,  Jan.  15,  1849. 


A  NEW  TEST  FOR  THE  PROTEINE 
COMPOUNDS. 

By  M.  E.  MILLON. 

A  very  acid  liquid  is  obtained  by  dissolving 
mercury  in  its  own  weight  of  nitric  acid  with  4J 
equivalents  of  water.  This  is  a  very  delicate 
reagent  for  every  albuminous  substance,  and  for 
very  many  of  the  secondary  products  allied  to 
them.  It  communicates  to  such  substances  a 
very  deep  blood-red  colour,  by  the  aid  of  which 
one  hundred  thousandth  part,  and  even  a  smaller 
quantity,  of  albumen  may  be  detected  in  water. 

As  conveying  some  idea  of  the  nicety  of  this 
test,  and  of  its  eligibility  for  estimating  the  nature 
of  vegetable  productions,  I  may  state  that  cotton, 
starch,  and  gum  arable  assume  a  very  decided 
rose  colour  in  its  presence.  Nearly  all  urines 
become  red  upon  the  addition  of  the  nitro- 
mercurial  mixture  when  heat  has  been  applied  to 
destroy  the  gelatine.  The  albumen  of  blood  and 
of  vegetables,  fibrine,  caseine,  gluten,  legumine, 
silk,  wool,  feathers,  horn,  epidermis,  gelatine, 
chondrine,  proteine,  the  buffy  coat  of  the  blood, 
when  well  washed,  as  well  the  insoluble  portion 
as  the  soluble  product,  from  which  it  is  separated 
by  boiling  water,  are  all  coloured,  more  or  less, 
deep  red.  When  proteine  is  rendered  soluble  by 
the  continued  action  of  alkaline  solutions,  or  of 
sulphuric  acid,  the  red  colour  is  always  pro¬ 
duced  ;  but  the  substance  obtained  is  no  longer 
soluble,  and  the  liquid  becomes  deep  red  without 
giving  any  precipitate. 

Xanthoproteic  acid,  the  chlorites,  and  the 
oxides  of  proteine  derived  from  the  chlorites, 
differ  from  the  above-mentioned  products,  as 
they  are  not  coloured  red  in  the  least ;  the  buffy 
coat  of  the  blood  cannot,  therefore,  be  identical 
with  the  proteine  oxides  obtained  by  acting  on 
chlorites  of  proteine  with  potash.  Some  very 
interesting  peculiarities  may  be  demonstrated  by 
this  reagent.  I  have  already  satisfied  myself  of 
the  existence  of  no  less  than  three  distinct  sub¬ 
stances  furnished  by  the  action  of  chlorine  on 
albumen  until  the  gas  ceases  to  be  absorbed. 

The  reagent  is  prepared  by  pouring  an  equal 
weight  of  nitric  acid  with  4J  equivs.  of  water 
upon  pure  mercury.  This  is  followed  by  a  very 
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energetic  reaction  ;  when  it  subsides  a  gentle 
heat  is  applied  until  the  whole  of  the  metal  is 
dissolved.  Two  volumes  of  water  are  then  adiled 
for  one  of  the  mercurial  solution.  When  this 
has  stood  some  hours  the  liquid  above  the 
crystalline  mixture  of  protonitrate  and  prnto- 
nitrite  of  mercury  is  decanted.  This  liquid 
reacts  upon  the  albuminous  substances  in  the 
cold,  but  perfectly  only  at  a  temperature  at  least 
140°  ;  indeed  the  best  plan  is  to  boil  the  mixture 
in  the  first  instance.  The  red  substance  is  not 
affected  by  prolonged  contact  with  an  excess  of 
the  reagent.  I  have  kept  albumen  of  a  deep 
red  colour  for  more  than  a  year  in  a  large  excess 
of  the  mercurial  liquid.  The  specific  property  of 
the  reagent,  it  should  be  noticed,  resides  not  in 
the  protonitrate  or  in  the  pernitrate  of  mercury, 
nor  in  a  mixture  of  both :  the  solution  containing 
the  two  salts  must  also  contain  nitrous  acid,  or 
no  colouring  can  be  produced.  A  tolerably 
distinct  reaction  is  observable  with  the  pure  per¬ 
nitrate  of  mercury,  saturated  with  nitrous  acid, 
but  this  is  not  comparable  with  that  of  a  mixture 
of  the  two  salts  saturated  with  nitrous  acid.  It 
will,  therefore,  be  advisable  to  adhere  to  the 
directions  above  given  in  the  preparation  of  the 
agent. — Comptes  Rendus,  Jan.  8. 


ON  THE  METAMORPHOSIS  OF  MALIC 
ACID  WITH  SUCCINIC  ACID. 

By  M.  DESSAIGNES. 

M.  Piria  has  shown  that  asparagine  may  be 
regarded  as  the  amide  of  malic  acid.  Impure, 
and  dissolved  in  water,  it  speedily  ferments,  and 
becomes  converted  into  succinate  of  ammonia. 
It  appeared  to  me  that  if  malic  acid,  or  one  of 
its  salts,  could  experience  fermentation  of  the 
same  kind,  a  more  satisfactory  proof  of  the  rela¬ 
tions  of  asparagine  and  malic  acid,  predicted  by 
M.  Piria,  would  be  furnished.  I  obtained  neutral 
malate  of  lime  by  Liebig’s  process  from  the 
berries  of  the  mountain  ash,  and  left  it  under 
a  rather  high  column  of  water,  in  a  vessel 
covered  merely  with  paper,  in  the  autumn  of 
1847.  In  about  three  months  the  water  became 
filled  with  a  mucilaginous  organized  product, 
in  which  and  upon  the  sides  of  the  vessel  a  great 
number  of  very  beautiful  crystals  of  hydrated 
carbonate  of  lime  were  visible.  The  filtered 
water  yielded  a  slight  precipitate  with  ace¬ 
tate  of  lead.  The  mucilage  and  carbonate  of 
lime  ceased  to  form,  and  during  the  spring  and 
summer  of  1848,  as  the  temperature  rose,  1  per¬ 
ceived  above  the  malate  of  lime,  which  was 
visibly  decreasing,  a  layer  of  very  fine  clustered 
crystals.  This  layer  was  heaved  up  by  some 
large  bubbles  of  gas  disengaged  from  the  malate 
of  lime.  I  dissolved  these  crystals  in  hot  water, 
precipitated  with  carbonate  of  soda,  and  filtered, 
and  obtained  a  slightly  coloured  solution  which 
threw  down  acetate  of  lead,  nitrate  of  silver, 
neutral  perchloride  of  iron,  and  the  chloride  of 
barium  when  mixed  with  ammonia  and  alcohol. 
This  liquid,  when  concentrated,  treated  with  hy¬ 
drochloric  acid,  slightly  in  excess,  evaporated  to 
drynes.“,  and  the  residue  frequently  exhausted 
with  boiling  ether,  yielded  a  solution  which  on 
spontaneous  evaporatiim  left  beautiful  trans¬ 
parent  prisms  of  a  volatile  acid,  which  when 
ignited  burned  with  flame,  and  left  no  residue 
on  the  platinum  blade.  This  was  succinic  acid. 
The  silver  salt  was  well  washed  and  dried  at 
212°  ;  it  furnished  by  calculation  64.80  per  cent, 
of  silver,  theory  requiring  65.6  per  cent.  The 
acid,  purified  by  solution  in  water,  and  dried  at 
212°,  gave,  on  combustion  with  oxide  of  copper. 

Found.  Calculated. 

Carbon  . 40.88  ...  40.68 

Hydrogen  . .  .  5.25  5.23  5.08 

Oxygen  .  54.24 

The  succinic  acid  includes  a  considerable  part 
of  the  weight  of  the  malate  of  lime  which  has 
undergone  fermentation.  I  trust  I  may  soon  be 
able  to  determine  that  quantity. 

Asparagine  would  appear  to  exist  in  the  buds 
and  young  shoots  of  all  the  plants  included  in 


the  large  family  of  the  Leguminosse.  I  have 
found  it  in  all  the  seeds  of  plants  of  this  family 
with  which  I  am  acquainted  —  broad  beans, 
French  beans,  lentils,  peas,  clover,  lucerne, 
sainfoin,  and  cytisus  laburnum. 

What  is  the  common  principle  contained  in 
the.se  seeds,  which  in  the  act  of  germination  is 
metamorphosed  into  asparagine  ?  Is  it  legu- 
mine  ?  I  hope  to  be  able  to  reply  to  this  ques¬ 
tion  in  the  spring  of  this  year. — Comptes  Rendus, 
Jan.  2,  1849. 


HYPO  CHLOROUS  ACID  AND  THE 
CHLORIDES  OF  SULPHUR. 

By  M.  E.  MILLON. 

Chlorine-water,  when  kept  in  flasks  screened 
from  light,  undergoes  no  perceptible  change  ; 
but  when  exposed  to  the  direct  solar  rays  its 
properties  are  found  to  experience  considerable 
change.  The  chloride  of  lead  is  found  to  be 
converted  into  brown  oxide,  and  the  chloride  of 
manganese  yields  a  black  precipitate  of  peroxide, 
whereas  fresh  chlorine- water  exerts  no  action  on 
these  two  chlorides. 

Having  examined  the  conditions  of  this  re¬ 
action,  to  ascertain  to  what  compound  of  chlo¬ 
rine  the  oxidation  was  to  be  attributed,  I  found 
that  it  exclusively  belonged  to  hypochlorous 
acid,  CIO. 

It  must,  therefore,  be  easy  to  detect  this  com¬ 
pound,  even  in  the  midst  of  a  solution  of  chlo¬ 
rine,  when  its  quantity  is  very  small,  since  the 
two  tests,  especially  that  of  manganese,  are  very 
delicate.  There  is  no  reason  for  supposing  that 
this  action  of  chlorine  on  water  is  at  all  different 
from  that  which  it  exerts  on  most  substances 
containing  hydrogen;  it  takes  the  place  of  the 
hydrogen  of  the  water,  and  the  progress  of  this 
action  is  only  arrested  because  the  hydrochloric 
acid  in  its  turn  destroys  the  hypochlorous  acid 
and  regenerates  chlorine  :  — 

2C1  +  H0  =  C10  +  HC1. 

C10+HC1  =  2C1  +  H0. 

The  two  acids,  hydrochloric  and  hypochlo¬ 
rous,  can  exist  only  when  a  large  quantity  of 
water  is  present.  In  my  opinion  the  very  simple 
view  of  the  relation  which  we  recognise  between 
hypochlorous  acid  and  water  should  include  also 
the  chloride  of  sulphur,  which,  in  this  system, 
represents  also  sulphuretted  hydrogen,  in  which 
hydrogen  has  been  replaced  by  chlorine,  equiva¬ 
lent  for  equivalent.  In  this  arrangement  the 
highest  chloride  of  sulphur  should  contain 
chlorine  and  sulphur  in  equal  equivalents.  That 
more  than  one  equivalent  of  chlorine  cannot  be 
combined  with  one  equivalent  of  sulphur  is 
well  known,  whilst,  on  the  other  hand,  to  unite 
several  equivalents  of  sulphur  with  one  of  chlo¬ 
rine  is  an  easy  matter  ;  we  have  thus  a  series 
which  corresponds  with  the  polysulphurets  of 
hydrogen : — 

HO  HS  HSn. 

CIO  CIS  ClSn. 

Comptes  Rendus,  Jan.  8,  1849. 


ON  THE  ACTION  OF  CHLOROFORM 
ON  THE  SENSITIVE  PLANT  {MIMOSA 
PUDICA). 

By  Professor  MARCET,  of  Geneva.* 


When  one  or  two  drops  of  pure  chloroform 
are  placed  on  the  top  of  the  common  petiole  of 
a  leaf  of  the  sensitive  plant,  this  petiole  is  seen 
almost  immediately  to  droop,  and  an  instant 
after  the  folioles  close  successively  pair  by  pair, 
beginning  with  those  which  are  situated  at  the 
extremity  of  each  branch. f  At  the  end  of  one 
or  two  minutes,  sometimes  more,  according  as 
the  plant  is  more  or  less  sensitive,  most  of  the 
leaves  next  to  the  chloroformed  leaf,  and  situ¬ 
ated  beneath  it  on  the  same  stalk,  droop  one 

*  Kead  before  the  Soci6tfc  de  Physique  et  d’Histoire  Na- 
turelle,  October  19,  1848,  and  communicated  bj  the  author 
to  the  “  Philosophical  viagazine.” 

+  I  previously  convinced  myself  by  experiment  that  a 
drop  of  water  placed  delicately  on  a  leaf  of  the  sensitive 
plant  caused  no  movement. 


after  another,  and  their  folioles  contract,  al¬ 
though  generally  in  a  less  complete  manner  than 
those  ot  the  leaf  placed  in  immediate  contact 
with  the  chloroform.  After  a  rather  long  time, 
varying  according  to  the  vigour  of  the  plant,  the 
leaves  open  again  by  degrees  ;  but,  on  trying  to 
irritate  them  by  the  touch,  it  is  seen  that  they 
have  become  nearly  insensible  to  this  kind  of  ex¬ 
citement,  and  no  longer  close  as  before.  They 
thus  remain  as  if  torpid  for  some  time,  and  gene¬ 
rally  do  not  recover  their  primitive  sensitiveness 
till  after  some  hours.  If,  however,  when  they 
are  in  this  state  of  apparent  torpidity,  they  are 
subjected  again  to  the  action  of  the  chloroform, 
they  close  as  they  did  the  first  time.  It  is  not  till 
after  they  have  been  chloroformed  several  times 
that  they  lose  all  kind  of  sensitiveness,  at  least 
until  the  next  day  ;  sometimes  they  even  fade 
completely  at  the  end  of  too  frequent  repetitions 
of  the  experiment.  In  all  cases  the  effects  ob¬ 
served  are  the  more  marked  in  proportion  to  the 
puriiy  of  the  chloroform  employed  and  the  de¬ 
gree  of  sensitiveness  in  the  plant. 

An  analogous  phenomenon  is  produced  if,  in¬ 
stead  of  placing  the  drop  of  chloroform  on  the 
base  of  the  petiole,  it  is  laid  on  the  folioles 
situated  at  the  extremity  of  a  branch.  The 
folioles  of  this  branch  immediately  begin  to  close 
pair  by  pair,  the  common  petiole  droops,  lastly 
the  folioles  of  the  other  branches  close  in  turn. 
At  the  end  of  two  or  three  minutes,  the  nearest 
opposite  leaf,  and,  if  the  plant  is  vigorous,  most 
of  the  other  leaves  situated  below  on  the  same 
stalk,  follow  their  example.  When,  after  some 
time,  the  leaves  open  again,  the  same  want  of 
sensitiveness  is  manifested  as  in  the  preceding 
case. 

A  singular  feature  in  this  phenomenon  is  the 
manner  in  which  the  action  of  the  chloroform  is 
propagated  from  one  branch  to  another,  then 
from  one  leaf  to  another,  even  when  the  liquid 
disappears  by  evaporation,  almost  as  soon  as  it  is 
deposited.  This  action,  as  we  have  just  seen, 
appears  to  be  communicated  from  the  leaf  to  the 
stalk,  following  in  the  latter  a  descending  direc¬ 
tion  ;  generally  the  leaves  situated  beneath  the 
chloroformed  leaf  are  not  at  all  affected.  De 
Candolle,  in  making  an  analogous  experiment  on 
a  sensitive  plant  with  a  drop  of  nitric  or  sul¬ 
phuric  acid,  remarked,  on  the  contrary,  that  it 
was  the  leaves  above  the  leaf  touched  which 
closed,  without  those  situated  beneath  partici¬ 
pating  in  this  motion.  The  observation  of  our 
learned  countryman  is  quite  iraturally  explained 
by  attributing  to  the  ascending  sap  the  transport 
of  the  corrosive  poison,  a  transport  which,  in 
this  case,  would  take  place  in  the  direction  from 
below  upwards.  But  how  to  account  for  the 
apparent  transmission  of  the  effects  of  the  chlo¬ 
roform  in  the  contrary  direction,  from  above 
downwards  ?  Might  the  descending  sap  more 
peculiarly  have  the  property  of  transmitting  the 
narcotic  effects  of  this  singular  compound  from 
one  part  of  the  sensitive  plant  to  the  other  ;  or 
might  there  exist  in  this  plant  some  special  organ 
susceptible  of  being  affected  by  certain  vegetable 
poisons  in  a  manner  analogous  to  the  nervous 
system  of  animals?  Notwithstanding  the  inte¬ 
resting  investigations  of  Dutrochet  and  other 
physiologists,  there  still  prevails  too  much  ob¬ 
scurity  on  this  subject  to  hazard  an  opinion. 
Butin  any  case  the  lact  is  singular,  and  appears 
to  me  to  merit  the  attention  of  persons  accus¬ 
tomed  to  engage  in  questions  of  this  nature. 

Experiments  of  the  same  kind,  made  on  the 
contractility  of  the  sensitive  plant  with  rectified 
ether,  have  furnished  me  with  results  nearly 
similar  to  the  preceding ;  with  this  difference, 
however,  that,  whilst  one  drop  of .  chloroform 
placed  on  the  common  petiole  of  a  leaf  situated 
at  the  extremity  of  a  branch  of  a  sensitive  plant 
suffices  to  cause  most  of  the  other  leaves  situated 
beneath  on  the  same  branch  to  close,  ether  in 
general  produces  an  effect  only  on  the  leaf  itself 
with  which  it  is  put  in  contact.  The  next  leaves 
have  generally  appeared  to  me  not  affected.  I 
must,  however,  add,  that  my  experiments  with 
ether  having  been  made  after  the  others,  and  at 
a  time  of  year  when  the  sensitiveness  of  the  plant 
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already  began  to  diminish,  it  is  possible  that  the 
intensity  of  the  effects  produced  may  have 
thereby  been  affected. 
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SATURDAY,  FEBRUARY  24,  1849. 


ON  THE  PRINCIPLES  OF  A  BILL  FOR 
REGULATING'  THE  PRACTICE  OF 
PHYSIC  AND  SURGERY. 

As  the  lime  draws  near  when  we  may  expect  to 
see  some  measure  of  medical  reform  passed 
through  the  Legislature,  and  as  such  measure 
will  most  likely  be  founded  on  the  “  Principles 
of  a  Bill  for  Regulating  the  Practice  of  Physic 
and  Surgery,”  which  were  drawn  up  last  year 
by  the  Colleges  of  Physicians  and  Surgeons,  the 
Apothecaries’  Society,  and  the  Institute  of  Ge¬ 
neral  Practitioners,  we  deem  it  our  duty  to  offer 
a  few  observations  on  these  “principles,”  to 
which,  in  our  humble  opinion,  the  Apothecaries’ 
Society  and  the  Institute  of  General  Practi¬ 
tioners  should  never  have  given  their  assent. 

We  object  m  limine  to  the  spirit  of  the  in¬ 
tended  regulations,  because,  instead  of  tending 
to  lead  to  some  sort  of  fusion  and  amalgamation 
of  the  profession,  they  will  inevitably  lead  to  the 
creation  of  a  new  element  of  distinctness.  Not 
satisfied  with  a  College  of  Physicians,  one  of 
Surgeons,  and  one  (except  in  name)  of  Apothe¬ 
caries,  we  are  now  going  to  add  a  fourth  col¬ 
lege  or  institution — one  of  General  Practitioners. 
The  respective  members  of  these  several  institu¬ 
tions  profess,  it  should  be  observed,  all  the  same 
art,  the  ars  medico,  with  this  exception,  perhaps, 
that  the  “  pure  physicians”  are  held  to  confine 
themselves  strictly  to  internal,  the  “  pure  sur¬ 
geons”  strictly  to  external,  cases;  whereas  the 
“apothecaries  and  the  general  practitioners” 
extend  the  range  of  their  attention  and  labour 
over  the  whole  field  of  morbid  affections.  It 
would  appear,  then,  at  first  sight  that 
the  latter,  combining,  as  it  were,  in  one  and  ihe 
same  person  the  attributes  and  duties  of  the 
two  former,  should  be  held  at  all  events  equal 
in  rank  (if  not  superior)  to  them.  But  such  is 
by  no  means  the  case  now  ;  on  the  contrary, 
the  general  practitioners  are  looked  down  upon 
by  the  members  of  the  two  colleges  as  vastly 
inferior  to  them  in  acquirements  and  position  ; 
and  the  “  principles”  upon  which  the  medical 
reform  measure  is  to  be  founded  tend  to  per¬ 
petuate  this  artificial  superiority  of  the  one,  in¬ 
feriority  of  the  other,  party,  to  the  great  and 
serious  detriment  not  only  of  the  true  interests  of 
the  profession,  but  also  of  those  of  the  public. 
No  one  in  his  senses  will  venture  to  deny  that 
the  public  interest  demands  the  appointment  of 
the  most  able  practitioners  to  the  most  responsible 
offices  of  hospital  or  dispensary  physicians. 
Now,  in  these  “  principles”  we  find  that  pe¬ 
nalties  are  to  be  imposed  “  on  all  persons 
assuming  any  profe.ssional  name  or  designation 
to  which  they  are  not  in  law  entitled.”  This 
clause,  as  our  contemporary  the  Daily  News 
(vide  the  number  of  Wednesday,  21st  instant, 
which  contains  a  most  excellent  ariicle  upon 
the  subject)  very  justly  observes,  will,  though 
perhaps  not  in  law,  yet  in  fact,  prevent  any  of 
the  members  of  the  projected  new  College  of 


General  Practitioners  from  holding  the  said  office 
of  physician  to  a  dispensary  or  hospital — with 
what  advantage  or  disadvantage  to  the  public 
can  be  readily  guessed  from  the  by  no  means 
infrequent  occurrence  of  the  induction  of  some 
rather  youthful  member  of  the  College  of  Phy¬ 
sicians,  whose  licence  must  be  presumed  to 
stand  him  in  lieu  of  long  experience  and  prac¬ 
tical  skill. 

We  gather  also  from  these  “  principles”  that 
the  College  of  Physicians,  whilst  willing  to 
assent  to  every  measure  calculated  to  ensure  the 
efficiency  and  permanency  of  the  new  College 
of  General  Practitioners,  insists  upon  “  re¬ 
serving  its  own  rights  as  respects  the  title  of 
doctor  of  medicine.”  This,  in  conjunction  with 
the  fact  that  the  registration  fee  is  proposed 
to  be  five  pounds  in  the  case  of  a  phy¬ 
sician  or  fellow  of  the  College  of  Surgeons,  and 
two  pounds  only  in  that  of  a  general  practi¬ 
tioner,  is  a  pretty  strong  indication  of  the 
determination  of  the  two  colleges  to  maintain 
their  (self-arrogated)  artificial  superiority  over 
the  general  practitioners. 

With  regard  to  this  same  title  of  doctor  of 
medicine,  which  seems  to  be  so  highly  prized  by 
the  College  of  Physicians,  we  may,  perhaps,  be 
excused  if  we  remind  that  learned  body  that 
the  degree  of  M.D.  was  procurable,  up  to  within 
a  very  recent  period,  at  many  of  the  German 
universities  for  money.  The  Dean  and  Faculty 
of  the  University  of  Giessen,  and  of  some  other 
universities,  have  now,  indeed,  set  their  faces 
against  this  disgraceful  traffic ;  yet,  if  we  do 
not  greatly  mistake,  the  faculty  of  Erlangen  con¬ 
tinue  even  now  to  grant  the  degree  of  M.D.  to 
any  one  who  chooses  to  forward  certain  certificates 
(which  may  be  readily  procured  or  fabricated, 
no  inquiry  being  likely  to  be  instituted  into  the 
genuineness  of  the  article),  accompanied — and 
this  is  the  principal,  the  indispensable,  condition 
— by  a  certain  sura  of  money  (or  fees,  &c. 

The  Prussian  universities  never  practised  this 
most  disgraceful  system,  although  in  Prussia 
the  degree  and  title  of  “  doctor  utriusque  me- 
dicinse”  is  held  rather  more  cheaply  than  else- 
v'here,  conferring  upon  the  lucky  recipient  or 
possessor  no  right  or  privilege  whatsoever,  ex¬ 
cept,  perhaps,  to  append  the  magical  letters 
M.D.  to  his  name.  The  Prussian  laws  strictly 
and  rigorously  prohibit  the  mere  M.D.  to  ex¬ 
ercise  the  ars  medica  anywhere  within  the 
boundaries  of  the  Prussian  dominions.  To 
obtain  the  right  of  practice,  the  M.D.  has 
to  pass  through  a  much  more  severe  ordeal 
than  the  university  examination,  though  the 
latter  is  severe  enough  in  all  conscience,  and 
such  as  the  London  College  of  Physicians  would 
hardly  ever  dream  of  adopting.  He  has  to 
pass  what  is  called  the  “  Staats-Examen,’’  which 
lasts  for  six  or  eight  weeks,  and  is  conducted  at 
the  bed  of  the  patient,  to  test  the  practical  shill 
of  the  candidate.  If  he  fail  here,  the  degree  of 
M.D.  will  avail  him  nought ;  and  though  he 
may  speak  Greek  and  Latin  like  Demosthenes 
and  Cicero  ;  though  Hippocrates,  Galenus,  and 
Celsus  be  familiar  to  him  as  his  household  gods; 
though  he  have  dived  deep  into  Avicenna  and 
Rhazes ;  though  he  be  equally  acquainted  with 
the  systems  of  all  schools,  from  Paracelsus  and 
Van  Helmont  up  to  Broussais;  though  he 


know  Hufeland’s  Encheiridion  medicum  by 
heart — he  will  not  be  permitted  to  practise 
any  where  in  Prussia,  and  will  accordingly  in 
that  respect  rank  considerably  below  the  Prak- 
tische  Arzt  orWundarzt  of  the  first,  nay,  even 
of  the  second,  class,  i.e.,  the  very  men  who, 
here  in  England,  are  made  to  occupy  the 
lowest  position  in  the  profession — not  by  the 
truly  discerning  public  indeed,  but  by  the  two 
Colleges  of  Physicians  and  Surgeons. 

If  it  might  not  be  deemed  invidious  we  would 
venture  to  ask  which  of  the  two  publics  is  the 
better  secured  against  the  advent  of  “incapa¬ 
cities”  to  the  right  of  medical  practice — the 
English  or  the  Prussian  ? 


THE  CHOLERA. 


Cases  Repokted  up  to  Wednesday. 
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Fresh  Cases  reported  on 

Feb.  20,  1849  :  — 

In  Lpndon  and  vicinity. 

viz.  : — 

Bethnal-green  Lunatic 

Asylum  . 

5 

1 

Refuge,  Hackney -road. . 

21 

7 

Kingsland-road . 

1 

1 

Stoke  Newington . 

1 

1 

In  the  country,  viz. : — 

Barking,  Essex . 

2 

1 

In  Scotland,  viz. : — 

Edinburgh . 

1 

. . 

1 

Glasgow . 

13 

7 

4 

Newton,  Dalkeith . 

1 

1 

1 

Riccarton  . 

7 

5 

Stow  . 

3 

i 

Mauchline . 

5 

1 

4 

Galston  . 

3 

3 

1 

Galashiels . 

2 

3 

Total  new  cases . 

65 

27 

16 

In  London  and  vicinity. . . 

1038 

549 

135 

354 

In  the  country . . 

940 

398 

151 

391 

In  Scotland  . 

10517 

4596 

3502 

2419 

Total  . 1 

12495  5543,' 

3788 

3164 

BILLS  OF  MORTALITY. 


By  the  return  of  the  registrar-general,  for  the 
week  ending  Feb.  17,  it  appears  that  the  numbers 
were  :  births,  1,497  ;  deaths,  1,225.  The  present 
return  is  of  an  unfavourable  character.  It  shows 
that  1,225  deaths  were  registered  in  the  week, 
while  the  average  is  1,169.  The  increase  is  still 
the  effect  of  epidemics,  to  which  333  deaths  are 
ascribed,  or  112  more  than  have  occurred  on  the 
average  at  this  season.  Amongst  these,  scarlatina 
and  hooping  cough  (which  have  doubled  the 
weekly  mortality  from  these  causes  of  previous 
years),  diarrhoea  and  cholera,  are  observed  to 
predominate.  The  mortality  from  cholera  and 
typhus  was  last  week  the  same,  namely,  49 
deaths — the  latter  disease  having  declined  to 
near  the  average.  A  considerable  decrease  con¬ 
tinues  to  be  observed  of  deaths  from  consump¬ 
tion  ;  they  were  124,  or  24  less  than  the  average. 
Inflammation  of  the  lungs  is  also  less  than  the 
average,  while  bronchitis  is  considerably  above 
it,  though  the  two  diseases  usually  rise  and  fall 
together.  From  bronchitis  the  deaths  were  103, 
the  average  being  78 ;  from  pneumonia  there 
•were  93,  though  103  is  the  average.  Some  of 
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the  above  facts  have  probably  an  intimate  con¬ 
nection  with  the  unusual  state  of  the  atmosphere. 
The  reading  of  the  barometer  was  every  diy 
above  30  in.  Of  mean  daily  readings,  the  highest 
(which  was  on  Sunday)  was  30.G9o  ;  the  mean 
of  the  week  was  30.492.  At  9h.  p.m.  on  Sun¬ 
day  the  reading  was  30.715,  which  continued 
till  Monday  at  2h.  a.m.  The  highest  tempera¬ 
ture  was  57.8,  on  Thursday  ;  the  mean  of  the 
week  was  40.7. 

Kensington  ;  Town. — At  Jenning’s-buildings, 
a  labourer,  62,  “  cholera  (36  hours);’’  at  same 
buildings,  wife  of  a  labourer,  55,  “  cholera  (24 
hours).” 

St.  Pancras  ;  Gray’s-inn-lane. — In  Royal 
Free  Hospital,  labourer  from  Staffordshire,  60, 
“  Asiatic  cholera” — inquest.  In  same  hospital, 
one  of  the  children  from  the  Holborn  union, 
brought  from  Drouet’s  school  at  Tooting,  M.  9, 
“  Asiatic  cholera” — inquest.  In  same  hospital, 
one  of  the  children  from  the  Holborn  union, 
brought  from  Drouet’s  school  at  Tooting,  F.  6, 
“  Asiatic  cholera” — inquest.  Mr.  Worrell,  the 
registrar,  states  that  “  the  labourer  was  brought 
from  the  House  of  Refuge  for  the  Destitute  in 
Playhouse-yard,  and  died  soon  after  his  arrival 
at  the  hospital.  He  was  not  known  to  any¬ 
body.” 

Hackney  ;  Hackney. — M.  10,  “  (spasmodic 
cholera  (18  hours);”  F.  82,  “cholera  spas- 
modica.” 

Shoreditch;  St.  Leonard’s. — On  15th  of 
February,  at  No.  10,  Union -buildings,  F.  65, 
“  Asiatic  cholera  (5  days).”  The  certificate  of 
Mr.  Wildbore,  the  medical  attendant,  states  that 
“  she  was  broken  up  by  age  and  troubles,  was 
badly  fed,  and  slept  in  a  close  and  unhealthy 
apartment.”  Mr.  Burchell  also  states  that  “  he 
attended  a  man  (husband  to  the  above)  at  10, 
Union-buildings,  who  died  after  4  days’  illness, 
on  the  9th  instant,  of  severe  diarrhoea  and 
cramp,  &c. ;  that  from  the  absence  of  one  or  two 
important  symptoms  he  did  not  consider  the 
case  as  true  Asiatic  cholera.  Very  bad  drainage 
and  a  filthy  cesspool  at  the  back  of  the  house 
probably  had  much  to  do  in  exciting  the  attack.” 
The  two  following  cases  occurred  in  the  Female 
Refuge  for  the  Destitute F.  19,  “  diarrhoea  (48 
hours);  cholera  (24  hours);”  F.  17,  “cholera 
(14  hours).”  Mr.  Yarrow,  the  registrar,  states 
that  “  the  last  two  deaths  occurred  near  the 
rear  of  the  building.  The  whole  of  the  houses 
in  that  locality  are  badly  drained,  and  the  cess¬ 
pools  overflow.  The  girls  had,  at  a  former  time, 
led  irregular  lives,  but  had  been  inmates  of  the 
institution,  the  former  for  nearly  five  months, 
and  the  latter  for  more  than  a  year.  He  believes 
from  what  he  had  seen  during  frequent  visits  to 
the  place  that  every  attention  had  been  paid  to 
cleanliness,  diet,  and  other  comforts.” 

Bethnal-green;  theGreen.  — M.  38,  “Asiatic 
cholera  (6  days).”  Church.— M.  5,  “  epidemic 
cholera  (18  hours);”  F.  55,  “  cholera  Asiatica 
(18  hours).”  Town. — At  3,  Little  Anchor- 
street,  Church-street,  a  labourer,  40,  “  Asiatic 
cholera,  9^  hours  after  he  was  seen  by  the  me¬ 
dical  attendant  in  the  last  stage  of  collapse.” 
Mr.  Fox,  medical  attendant,  adds,  “  that  when 
he  first  saw  him,  at  one  o’clock  in  the  afternoon 
of  the  13th  instant,  he  was  in  the  last  stage  of 
collapse,  and  that  he  died  about  half-past  ten  at 
night.  He  was  told  that  deceased  had  been  in 
this  state  since  an  early  hour__of  the  morning, 
and  without  medical  advice,  and  that  he  was 
attacked  with  the  disease  on  the  10th  instant 
whilst  employed  as  a  labourer  in  the  wood-yard 
at  the  London-docks.”  —  Mr.  Gregory's  Note, 
Hackney- road, — At  No.  7,  Victoria-place,  M., 
hawker  of  poultry,  35,  “  malignant  cholera  (12 
hours).”  A  person  in  comfortable  circum¬ 
stances.  The  death  occurred  in  the  same  house 
where  there  were  two  registered  last  week  in  a 
low  neighbour  hod.  At  9,  Collingwood-street, 
near  Shoreditch  Church,  a  nurse  child,  daughter 
of  a  servant,  1,  “malignant  cholera  (16  hours).” 
The  neighbourhood  is  low  and  crowded.  At  3, 
Coal  Harbour-street,  Hackney-road,  son  of 
a  cabinetmaker,  7,  ”  malignant  cholera  (44 

hours),”  At  1,  Charlotte- court,  Turyille-atreet, 


son  of  a  weaver,  16,  “  malignant  cholera  (17 
hours).”  In  destitute  circumstances,  and  in  a 
very  close  crowded  court.  He  had  been  at  a 
Sunday  school  anniversary,  and  after  tea  had 
partaken  plentifully  of  oranges.  Immediately 
after  his  return  he  was  attacked  with  premo¬ 
nitory  symptoms.  At  25,  Coal  Harbour-street, 
Bethnal- green,  a  hawker  of  public-house  glasses, 
44,  “  Asiatic  cholera  (45  hours).”  Ills  daughter 
stated  that  he  had  been  in  very  indigent  circum¬ 
stances,  and  that  his  strength  was  very  much 
reduced  in  consequence. 

Whitechapel;  Mile-end  New-town. — M.  6, 
“cholera  (12  hours).”  Church. — In  London 
Hospital,  M.  31,  “Asiatic  cholera  (14  hours).” 

St.  George  in  the  East  ;  St.  Paul. — M.  58, 
“diarrhoea  (4  days);”  cholera  Asiatica  (51 
hours).”  St.  John.  —  On  the  13th  Dec.,  at  St. 
George’s  workhouse,  a  labourer,  19,  “  natural 
death,  sudden  from  cholera  (24  hours),”  p.m., 
inquest.  At  St.  George’s  Workhouse,  widow 
of  a  mariner,  43,  “natural  death,  sudden  from 
cholera  (6  hours),”  inquest.  She  had  been  re¬ 
moved  into  the  house  very  ill  only  about  7  hours 
before  death.  Mariner,  19,  “sudden  death 
from  cholera  (24  hours),”  inquest. 

Stepney;  Shadwell  and  Wapping, — M.  22, 
“  malignant  cholera  (21  hours)  ;”  F.  24,  a  single 
woman  (no  business),  “natural  death,  sudden 
from  Asiatic  cholera  (3  days),”  inquest. 

Poplar  ;  Poplar. — M.  48,  “  Asiatic  cholera 
(7  hours),  premonitory  symptoms  (2  days).” 
Bow  and  Bromley. — F.  56,  “  cholera  (12  hours).” 
Had  been  excessively  addicted  to  drinking.  In 
Frederick-street,  F.  21,  “Asiatic  cholera  (23 
hours).”  She  was  an  Irishwoman  employed  in 
the  market  gardens.  Frederick-street  has  been 
often  reported  as  in  a  most  filthy  condition,  and 
here  most  of  the  cholera  cases  have  occurred. 
At  Grove-hall  Asylum,  Bow,  M.  32,  “  cholera 
(36  hours).”  At  same  asylum,  M.  17,  “cholera 
(12  hours).” 

St.  Saviour  ;  Christchurch.  —  On  17th 
February,  at  St.  Saviour’s  Workhouse,  wife  of  a 
lighterman,  48,  “fever  (1  month),  diarrhoea  (3 
days),  cholera  (30  hours).” 

Bermondsey  ;  Leather  Market.  —  F.  29, 
“  diarrhoea  (2  days),  Asiatic  cholera  (24  hours), 
low  fever  (4  days).”  St.  James. — F.  33,  “diar¬ 
rhoea  (1  week),  Asiatic  cholera  (26  hours)  ;” 
F.  2,  “  diarrhoea  (2  weeks),  Asiatic  cholera  (2 
days).” 

St.  George,  Southwark  ;  Kent-road. — At 
1,  Cornbury-street,  a  policeman,  47,  “  Asiatic 
cholera  (10  hours).”  Borough-road. — M.  65, 
“  malignant  cholera  (24  hours).” 

Newington  ;  St.  Mary. — M.  33,  “  cholera  (2 
days.” 

Camberwell  ;  Camberwell. — Atl,Clavenden- 
street,  widow  of  an  engineer,  58,  “  cholera  (12 
hours).” 

Rotherhithe  ;  Rotherhithe. — M.  3,  “  cho¬ 
lera  (22  hours)  ;”  M.  18  months,  “  cholera  (24 
hours.” 

Greenwich  ;  St.  Nicholas,  Deptford. — M. 
26,  “  Asiatic  cholera.”  He  was  a  seaman  on 
board  her  Majesty’s  ship  Adventure,  lying  oif 
Deptford.  West.  — The  following  cases  occurred 
in  the  Dreadnought  Hospital : — M.  19,  “  cholera 
(4  days),”  p.m.  ;  M.  23,  “  ulcerated  leg,  erysi¬ 
pelas,  cholera  (5  day's),”  p.m.  ;  M.  23,  “  fever 
(1  week),  cholera  (5  days),”  p.m.  ;  M.  21,  “cho¬ 
lera  (6  days),”  p.m.  ;  M.  17,  “  cholera  (4 
days),”  p.m. 

Wandsworth  and  Clapham;  Battersea. — 
M.  32,  “  cholera  (3  days),  low  fever  (2  days).” 
In  the  sub-  district  of  Streatham  and  Tooting 
Graveney,  and  at  Mr.  Drouet’s  establishment, 
a  young  man,  aged  16,  died  of  “  fever  and 
pneumonia”  after  an  illness  of  16  days,  and  a 
boy,  aged  5,  died  of  “  chronic  mesenteritis  and 
atrophy,”  after  an  illness  of  12  weeks. 

Cholera. — Much  alarm  and  anxiety  have  been 
caused  within  these  few  days  past  amongst 
the  inhabitants  of  the  Hackney-road  and  that 
vicinity  by  a  rumour,  which  has  since  turned 
out  not  to  be  without  foundation,  that  the  cholera 
had  suddenly  developed  itself  in  a  malignant  and 


surprisingly  fatal  form  in  a  public  institution  of 
some  magnitude  in  the  first-named  thoroughfare. 
The  building  referred  to  is  the  female  establish¬ 
ment  of  the  Refuge  for  the  Destitute,  and  the 
facts,  as  obtained  by  the  reporter  from  trust¬ 
worthy  sources,  including  one  of  the  registrars 
for  the  district,  are  of  a  somewhat  remarkable 
nature.  The  institution  in  question,  which  is 
appropriated  to  the  reception  of  women  and 
girls  whose  former  course  of  life  had  been  of  an 
immoral  or  improper  character,  but  of  whose 
future  amendment  sufficient  guarantees  had  been 
afforded,  is  a  large  brick-built  erection  at  the 
corner  of  Thomas-street,  in  the  Hackney-road, 
embracing  a  frontage  of  considerable  extent,  and 
running  back,  including  the  grounds,  for  a  dis¬ 
tance  apparently  of  several  hundred  yards.  The 
number  of  inmates  so  accommodated  is  variously 
stated  at  from  sixty  to  eighty,  and  it  appears 
that  up  to  the  14th  of  this  month  only  two 
deaths  had  been  returned  from  the  establishment 
for  a  period  of  many  years  ;  the  wards  and  rooms 
are  represented  as  all  being  spacious,  cleanly,  and 
well  ventilated  ;  the  food  and  clothing  of  the  best 
description  supplied  to  such  institutions;  and  all 
the  inmates  in  apparently  the  rudest  health,  until 
the  day  just  mentioned,  when  two  of  the  young 
women,  seventeen  and  nineteen  years  of  age, 
were  suddenly  attacked  by  the  disease,  and  after 
the  lapse  of  fourteen  hours,  during  the  greater 
part  of  which  one  of  them  was  perfectly  sense¬ 
less,  both  expired  in  such  a  condition  as  to  justify 
its  designation  as  Asiatic  cholera.  These  deaths 
were  registered  at  about  three  o’clock  on  Satur¬ 
day  afternoon,  and  the  corpses  were  buried  at 
Hoxton  at  four  o’clock,  followed  to  the 
grave,  amongst  others,  by  one  of  the  matrons, 
a  fine  healthy  woman  named  Tew,  forty  years 
of  age,  and  who  had  been  in  the  establish¬ 
ment  several  years.  Mrs.  Tew,  who  seems  to 
have  been  much  respected  by  all  over  whom  she 
was  placed,  after  performing  the  disagreeable  duty 
just  indicated,  returned  to  the  Refuge,  shortly 
after  complained  of  severe  illness,  rapidly  got 
worse,  and  was  a  corpse  before  two  o’clock  the 
same  night.  These  deaths,  in  the  few  days  which 
have  subsequently  elapsed,  were  succeeded  by 
three  others  in  rapid  succession,  all  attributed  to 
the  same  disease,  of  girls  aged  fourteen,  sixteen, 
and  seventeen  respectively ;  and  notice  had 
scarcely  been  given  to  the  registrar  of  this  num¬ 
ber,  when  it  was  augmented  on  Tuesday  night 
by  the  death  of  a  seventh,  between  five  and  six 
o’clock  ;  and  an  eighth,  whose  state  was  so  pre¬ 
carious  that  she  had  more  than  once  been  thought 
dead  by  the  nurse,  expired  in  the  course  of  Wed¬ 
nesday  morning,  her  death  being  speedily  fol¬ 
lowed  by  that  of  a  ninth  inmate,  a  w’oman  named 
Wilson,  thirty-five  years  of  age,  who  had  been 
engaged  in  the  capacity  of  temporary  matron, 
and  had  only  been  three  or  four  days  in  the 
asylum.  The  number  now  reported  upon  the 
“  sick  list”  for  this  disorder  is  eleven  or  twelve, 
making  twenty  in  all  so  affected,  but  it  is  grati¬ 
fying  to  add  that  those  persons  are  stated  to  be 
going  on  favourably  ;  and  it  is  but  justice  to  the 
managers  of  the  institution  to  mention  that 
ample  medical  attendance  of  the  first  description 
was  obtained  as  soon  as  possible  to  check  the 
progress  of  the  disease,  that  their  efforts  are  con¬ 
sidered  to  have  been  so  far  successful,  and  that 
the  closest  attention  is  paid  to  the  sick  inmates 
by  the  additional  nurses  since  hired  ;  in  addition 
to  which  several  noblemen  and  gentlemen,  mem¬ 
bers  of  the  managing  committee,  were  in  at¬ 
tendance  on  Wednesday  and  the  day  preceding, 
ankiously  exerting  themselves  in  the  furtherance 
of  such  measures  as  were  most  likely  to  be 
attended  with  a  benefici-al  re.sult.  The  dis¬ 
ease  is  believed  to  have  had  its  origin  in 
a  vast  ramification  of  courts  and  alleys 
abutting  upon  the  rear  of  the  building  and 
scarcely  100  yards  from  it,  filled  with 
tenements  of  the  vilest  description,  and  closely 
packed  with  families  in  the  most  squalid  state  of 
wretchedness  and  rags,  many  of  them  keeping 
pigs  and  other  animals,  and  vegetating  in  a  mass 
of  filth  that  is  truly  shocking.  All  these  “courts” 
and  “  gardens”  are  constantly  immersed  ankle- 
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deep  in  mud,  decaying  vegetables,  and  other 
refuse  ;  the  contents  of  the  cesspools  of  many  of 
the  houses  are  incessantly  percolating  upon  the 
mould  and  footpaths  for  want  of  channels  to  pro¬ 
perly  carry  them  off;  and  the  only  idea  of  a 
sewer  amongst  the  whole  of  them  is  represented 
by  the  registrar  to  be  an  open  ditch,  the  foetid 
miasma  exhaling  from  which  is  intensely  more 
powerful  and  deleterious  than  even  the  other 
abominations  surrounding.  In  one  of  these 
courts  a  man  died  of  cholera  on  Thursday  or 
Friday,  was  followed  to  the  grave  by  his  wife,  in 
apparent  health,  and  in  three  days  afterwards  she 
also  was  dead  ;  in  another  alley  a  second  man 
and  his  wife  perished  in  a  similar  manner  ;  and 
in  a  third  a  woman,  who  had  previously  lost  a 
child,  was  suddenly  seized  with  the  same  disease, 
and  died  in  a  few  hours  succeeding.  These  un¬ 
drained  nuisances  are  suspected  to  have  been  the 
cause  of  this  malignant  disorder  exhibiting  itself 
amongst  the  inmates  of  the  Refuge  for  the  Des¬ 
titute  ;  but  it  is  considered  remarkable,  as  they 
have  for  years  existed,  that  the  disease  should 
have  so  suddenly  and  fatally  taken  hold  of  that 
institution,  where  it  is  stated  to  have  never 
previously  shown  itself,  and  it  is  anticipated  that, 
for  the  satisfaction  of  the  many  benevolent  per¬ 
sons  interested  in  it,  an  inquest  will  be  held  upon 
one  of  the  unfortunate  sufferers  by  the  unlooked- 
for  calamity. 


MISCELLANEA. 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 

Samuel  Lees,  of  the  firm  of  Hannah  Lees  and 
Sons,  of  Park-road,  in  the  county  of  Lancaster, 
iron-manufacturers,  for  certain  improvements  in 
the  manufacture  of  malleable  iron.  Patent  dated 
August  8th,  1848.  Enrolled  February  8th,  1849. 

The  improvements  described  in  this  specifica¬ 
tion  relate  to  the  manufacture  of  malleable  iron — 
first,  as  to  the  mode  of  arranging  and  forming 
the  piles  and  faggots  ;  and  second,  the  construc¬ 
tion  of  the  machinery  to  be  employed  in  rolling 
and  manufacturing  such  piles  or  faggots  into  bars, 
rods,  &c. 

The  first  of  the  improvements  consists  in 
placing  the  plates  or  bars  of  iron  of  which  the 
pile  is  to  be  formed  in  such  manner  that  the 
grain  of  the  iron  of  the  several  irieces  shall  be  in 
different  relative  positions  to  each  other.  In  the 
ordinary  mode  of  forming  the  piles,  the  flat  bars 
of  iron  which  compose  them  are  merely  placed 
in  regular  order  one  upon  another  until  the  re¬ 
quired  thickness  is  obtained ;  the  width  of  the 
bars  being  equal  to  the  width  of  the  pile.  This 
mode  of  piling,  when  rolled  out  into  bars,  rails, 
&c.,  presents  an  exterior  surface,  upon  which 
the  junctions  of  the  bars  appear,  and  thus  render 
them  very  liable  to  laminate  ;  as  also  the  strength 
of  the  article  manufactured  is  irregular,  in  con¬ 
sequence  of  the  lamilar  direction  of  the  grain. 
This  is  particularly  the  case  in  railway  bars, 
where,  by  the  action  of  heavy  weights  rolling 
over  them,  the  upper  surface  is  laminated ;  more¬ 
over,  the  middle  vertical  web  of  the  rail  is  com¬ 
paratively  weak  from  the  cross  direction  of  the 
grain  of  the  iron.  The  patentee  piles  his 
faggots  in  the  following  manner : — The  sides 
of  the  pile  are  formed  of  plates,  or  fiat  bars, 
which  are  dovetailed  or  overlapped  at  the  edges. 
These  plates,  when  placed  together,  form  the 
exterior  of  the  shell  of  the  pile,  and  present 
their  sides  outwards  ;  thus  the  grain  of  theTron 
is  in  a  better  position.  The  middle  portion  is  to 
be  filled  up  by  other  plates  or  flat  bars,  either 
in  the  same  way,  or  by  dovetailing  the  edges, 
but  in  both  cases  so  arranging  them  that  their 
sides,  and  consequently  the  grain  of  the  metal, 
are  in  different  positions. 

The  patentee  also  forms  piles  in  which  the 
exterior  shell,  or  case,  is  formed  in  the  manner 
described,  but  the  interior  is  filled  with  plates, 
or  flat  bars,  piled  or  placed  in  the  ordinary  man¬ 
ner.  He  likewise  describes,  and  illustrates  in 
the  drawings  accompanying  the  specification,  a 


mode  of  forming  the  pile  from  which  hollow 
shafts  are  to  be  made.  This  pile,  formed  in 
nearly  the  same  manner  as  the  preceding,  dif¬ 
fering  only  in  the  employment  of  two  peculiar¬ 
shaped  bars  for  the  centre  of  the  pile,  which, 
when  placed  together,  form  the  hollow  or  cavity 
required.  For  the  manufacture  of  grooved 
or  fluted  rollers,  such  as  are  used  in  several  of 
the  processes  in  the  cotton  manufacture,  the 
patentee  describes  a  mode  of  proceeding.  The 
shell,  or  case,  of  the  pile  is  to  be  made  of  the  four 
plates  or  bars,  as  before  described,  and  the  in¬ 
terior  to  be  filled  up  with  the  best  scrap  iron,  and 
then  manufactured  up  in  the  usual  manner.  The 
patentee  specific.^  the  kinds  of  iron  he  proposes 
to  manufacture  from  piles  thus  formed  and  ar¬ 
ranged, — as  angle  iron,  tee  iron,  bar  iron,  railway 
bars,  fluted  or  grooved  rollers,  shafts,  piston  and 
pump  rods,  &c. 

The  second  of  the  improvements  described  is 
that  relating  to  the  machinery  to  be  employed 
for  the  manufacturing  and  rolling  the  piles 
formed  as  above  described.  This  part  of  the 
specification  is  subdivided  into  two  parts.  First, 
the  construction  of  the  rollers  to  be  used  in 
rolling  the  plates  or  flat  bars  into  the  desired 
shape  to  form  the  piles  ;  and  also  the  application 
to  the  rollers  of  a  bar  or  mould,  for  the  purpose 
of  preserving  the  form  of  the  groove  or  recess 
previously  formed  while  passing  between  the 
rollers  upon  its  edge.  This  bar  or  mould  is  fixed 
to  the  framing  of  the  rollers,  and  thus  allows  the 
grooved  bar  to  slide  over  it  whilst  being  drawn 
between  the  rollers  ;  the  bars  being  successively 
passed  between  the  latter  until  of  the  proper 
size.  Secondly,  the  employment  of  two  distinct 
sets  of  rollers  for  rolling  the  bars,  &c.  ;  these 
two  sets  are  placed  side  by  side,  and  are  to  be 
driven  in  opposite  directions  ;  so  that  the  bar, 
after  passing  through  between  one  set  of  them, 
is  returned  through  between  the  rollers  of  the 
other  set  to  its  original  place,  before  the  first  set 
is  ready  again — thus  obviating  the  necessity  of 
returning  the  bar  over  the  upper  roller  to  its 
former  place  in  front  of  them,  as  is  usually  done 
in  the  old  process. 

The  third  improvement  relates  to  the  mode  of 
supporting  the  bars  of  iron  as  they  are  passed 
between  the  rollers  by  a  carriage  over  head,  and 
to  which  a  traversing  movement  is  given,  for  the 
purpose  of  bringing  the  bar  of  iron  before  the 
grooves  in  the  rollers  in  their  proper  order ; 
there  is  also  communicated  to  Ihe  carriage  a 
traversing  motion  fur  the  purpose  of  bringing  it 
back. 

The  fourth  part  describes  a  mode  of  straighten¬ 
ing  bars  of  iron  after  having  been  rolled.  This 
the  patentee  proposes  to  do  simply  by  means  of 
their  contraction  during  cooling.  The  bar  to  be 
straightened  is  taken,  while  still  hot,  and  placed 
upon  a  flat  iron  plate,  or  bed,  to  which,  by' 
clamps,  or  other  convuiieirt  means,  the  ends  of 
the  bar  are  firmly  secured  ;  the  contraction 
upon  cooling  being  sufficient  to  straighten  the 
bar. 

The  patentee  claims  :  — 

First.  The  mode  of  forming  the  outside  of  a 
pile  or  faggot  of  iron,  by  placing  plates  or  flat 
bars  of  iron  together  at  right  angles  to  each 
other,  the  edges  or  corners  of  them  being  dove¬ 
tailed  or  overlapped,  the  interior  being  filled 
either  with  scrap  iron  or  with  iron  plates,  whe¬ 
ther  arranged  upon  one  another  or  at  right  angles 
to  each  other. 

Secondly.  The  use  and  employment  of  the 
bar,  or  mould,  attached  to  rolling-mills,  for  pre¬ 
serving  the  form  and  shape  of  the  groove  or 
indentation  upon  the  bar  under  operation, 
whilst  it  is  being  passed  between  the  rollers 
upon  its  edges.  And  also  the  employment  of 
two  distinct  sets  of  rollers,  which  are  driven  in 
opposite  directions. 

Thirdly.  The  mode  of  actuating,  and  also  re¬ 
versing,  the  movements  of  the  carriage  for  hold¬ 
ing  the  bars. 

Fourthly.  The  mode  described  of  straightening 
bars  of  iron  by  taking  advantage  of  the  con¬ 
traction  which  the  heated  bars  experience  upon 
cooling. 


PATENTS  RECENTLY  GRANTED. 


John  Giblett,  of  Trowbridge,  in  the  county 
of  Wilts,  gentleman,  for  improvements  in  the 
manufacture  of  woollen  cloth.  Patent  dated 
February  10th,  1849  ;  six  months. 

George  Edmund  Donisthorpe,  of  Leeds,  ma¬ 
nufacturer.  and  James  Milnes,  of  Bradford,  both 
in  the  county  of  York,  for  improvements  in  the 
apparatus  used  for  stopping  steam-engines,  and 
other  first  movers.  Patent  dated  February  12th, 
1849  ;  six  months. 

Jarvis  Palmer,  of  Camberwell,  in  the  county 
of  Surrey,  merchant,  for  improvements  in 
matches,  lighters,  and  similar  articles  for  igniting 
combustible  bodies  ;  in  the  mode  or  modes  of 
manufacturing  the  same,  and  in  machinery  ap¬ 
plicable  therein  ;  also  in  match  and  other  boxes, 
and  in  machinery  for  manufacturing  the  same. 
Patent  dated  February  12th,  1849;  six  months. 

William  Harris,  of  Battersea,  in  the  county  of 
Surrey,  shoemaker,  for  a  new  or  improved  mode 
of  preparing  leather.  Patent  dated  February 
12th,  1849  ;  six  months. 

William  Brewer,  of  Malcolm-place,  Clapham, 
in  the  county  of  Surrey',  and  John  Smith,  of 
Southville,  South  Lambeth,  in  the  county  of 
Surrey',  manufacturers,  for  certain  improvements 
in  the  manufacture  of  paper  and  cardboard,  and 
in  producing  watermarks  thereon ;  and  also  in 
apparatus  and  machinery  to  be  used  for  such 
purposes.  Patent  dated  February  12th,  1849; 
six  months. 

Christopher  Nickels,  of  York-road,  Lambeth, 
in  the  county  of  Surrey,  for  improvements  in 
the  manufacture  of  woollen  and  other  fabrics. 
Patent  dated  February  12th,  1849  ;  six  months. 

Edward  Newton,  of  Chancery-lane,  civil  en¬ 
gineer,  for  improvements  in  engines,  and  appa- 
ratu.s  principally  designed  for  pumping  water. 
Patent  dated  February  12th,  1849  ;  six  months. 

Matthew  Townsend,  of  Leicester,  framework- 
knitter,  and  David  Moulden,  of  the  same  place, 
framework-knitter,  for  improvements  in  ma¬ 
chinery  for  the  manufacture  of  looped  fabrics. 
Patent  dated  February  13th,  1849  ;  six  months. 

Edward  Newton,  of  Chancery-lane,  civil  en¬ 
gineer,  for  improvements  in  machinery  for 
hulling  and  polishing  rice  and  other  grain  or 
seeds.  Patent  dated  February  13th,  1849  ;  six 
months. —  (Communication.) 

Edward  Lord,  of  Todmorden,  in  the  county  of 
Lancaster,  machinist,  tor  certain  improvements 
in  machinery  or  apparatus  applicable  to  the  pre¬ 
paration  of  cotton  and  other  fibrous  substances. 
Patent  dated  February  13th,  1849  ;  six  months. 

Achille  Chaudois,  of  the  Faubourg  du  Temple, 
Paris,  manufacturing  chemist,  for  improvements 
in  extracting  and  preparing  the  colouring 
matters  for  orchil.  Patent  dated  February'  14th, 
1849  ;  six  months. 

William  Chambers  Day,  of  Birmingham,  in 
the  county  of  Warwick,  ironfounder  and  weigh¬ 
ing-machine-manufacturer,  for  improvements  in 
machinery  for  weighing.  Patent  dated  February 
14th,  1849;  six  months. 

Hugh  Lee  Patinson,  of  Washington-house, 
Gateshead,  in  the  county  of  Durham,  chemical 
manufacturer,  for  improvements  in  manufac¬ 
turing  a  certain  compound  or  compounds  of 
lead,  and  the  application  of  a  certain  compound 
or  compounds  of  lead  to  various  useful  purposes. 
Patent  dated  February  14th,  1849  ;  six  months. 

Richard  Ford  Sturges,  of  Birmingham,  in  the 
county  of  Warwick,  britannia- ware- manufac¬ 
turer,  for  improvements  in  the  manufacture  of 
candlesticks  and  lamp  pillars.  Patent  dated 
February  14th,  1849  ;  six  months. 

John  Erwood,  of  Hoxton,  in  the  county  of 
Middlesex,  paperhangings-manufacturer,  for 
improvements  in  the  manufacture  of  paper- 
hangings.  Patent  dated  February  15th,  1849; 
six  months. 


LIST  OF  PATENTS  THAT  HAVE  PASSED  THE  GREAT 
SEAL  OF  SCOTLAND  FROM  THE  24TH  OF  NO¬ 
VEMBER,  1848,  TO  THE  22d  of  JANUARY,  1849. 
Joseph  Lewis,  of  Salford,  in  the  county  of  Lan¬ 
caster,  machine-maker,  and  William  M‘ Lardy, 
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of  the  same  place,  manager,  for  certain  improve¬ 
ments  in  machinery  or  apparatus  applicable  to 
the  preparation  and  spinning  of  cotton,  wool, 
silk,  flax,  and  other  flbrous  substances.  Sealed 
November  27th,  1848  ;  six  months. 

John  Harris,  of  No.  4,  Richards-terrace, 
Albion-street,  Rotherhithe,  in  the  eounty  of 
Surrey,  engineer,  for  a  mode  or  modes  of  found¬ 
ing  types,  and  of  casting  in  metal,  plaster,  and 
certain  other  materials.  Sealed  November  28th, 
1848  ;  four  months. 

Alexander  Parkes,  of  Birmingham,  in  the 
county  of  Warwick,  chemist,  for  improvements 
in  the  manufacture  of  metals  and  in  coating 
metalsi  Sealed  November  30th,  1848  ;  six 
months. 

Alexander  Belfour,  of  Dundee,  in  the  king¬ 
dom  of  Scotland,  leather- merchant  and  manu¬ 
facturer,  for  improvements  in  apparatus  for 
cutting  metal- washers  and  other  articles,  aifli 
in  the  construction  of  buffers.  Sealed  December 
4th,  1848  ;  six  months. 

Christian  Schiele,  of  Manchester,  in  the  county 
of  Lancaster,  mechanician,  for  certain  improve¬ 
ments  -in  the  construction  of  cocks  or  valves, 
which  improvements  are  also  applicable  for  re¬ 
ducing  the  friction  of  axles,  bearings,  or  other 
rubbing  surfaces  of  machinery.  Sealed  De¬ 
cember  4th,  1848  ;  six  months. 

William  Young,  of  the  firm  of  Henry  Banner - 
man  and  Sons,  of  Manchester,  in  the  county  of 
Lancaster,  merchant,  for  certain  improvements 
in  machinery  or  apparatus  for  winding  yarn, 
balling  or  spooling  thread,  yarn,  or  other  fibrous 
materials.  Sealed  December  8th,  1848 ;  six 
months. 

Duncan  Mackenzie,  of  Goodman’s-fields,  in 
the  county  of  Middlesex,  manufacturer,  for  cer¬ 
tain  improvements  in  jacquard  machinery,  for 
figuring  facbrics  and  tissues  generally,  and  ap¬ 
paratus  for  transmission  of  designs  to  the  said 
jacquard  machinery,  parts  of  which  are  applicable 
to  playing  musical  instruments,  composing  print¬ 
ing  types,  and  other  like  purposes.  Sealed  De¬ 
cember  22d,  1848  ;  six  months. 

Stephen  Taylor,  of  Ludgate-hill,  in  the  city  of 
London,  gentleman,  for  certain  improvements  in 
the  construction  of  firearms,  and  in  cartridges  for 
charging  the  same.  Sealed  December  26th, 
1848  ;  six  months. 

George  Fergusson  Wilson,  of  Belmont,  Vaux- 
hall,  in  the  county  of  Surrey,  gentleman,  and 
Charles  Humphrey,  of  Manor-street,  Old  Kent- 
road,  in  the  said  county  of  Surreyq  merchant, 
for  improvements  in  the  production  of  light  by 
burning  oleic  acid  in  lamps,  and  in  the  construc¬ 
tion  of  lamps,  and  manufacture  or  preparation  of 
oleic  acid  for  that  purpose.  Sealed  December 
28th,  1848  ;  six  months. 

Robert  Angus  Smith,  of  Manchester,  for  im¬ 
provements  in  the  applieation  and  preparation  of 
coal  tar.  Sealed  January  4th,  1849  ;  six  months. 

William  Gilmour  Wilson,  of  Fort  Dundas, 
Glasgow,  engineer,  for  improvements  in  the 
formation  of  moulds,  and  eores  of  moulds,  for 
casting  iron  and  other  substanees.  Sealed 
January  4th,  1849  ;  six  months. 

Edward  Schunck,  of  Rochdale,  in  the  county 
of  Lancaster,  chemist,  for  improvements  in  the 
manufacture  of  malleable  iron,  and  in  treating 
other  products  obtained  in  the  process.  Sealed 
January  8th,  1849,  six  months. 

David  Yoolow  Stewart,  of  Montrose,  in  the 
kingdom  of  Scotland,  ironfounder,  for  improve¬ 
ments  in  the  manufacture  of  moulds  and  cores 
for  casting  iron  and  other  substances.  Sealed 
January  10th,  1849  ;  six  months. 

John  Mitchell,  chemist,  Henry  Alderson,  civil 
engineer,  and  Thomas  Warriner  Farmer,  of 
Lyon’s-wharf,  Upper  Fore-street,  Lambeth,  in 
the  county  of  Surrey,  for  improvements  in 
smelting  copper.  Sealed  January  10th,  1849  ; 
six  months. 

John  Wright,  of  Camberwell,  in  the  county  of 
Surrey,  engineer,  for  improvements  in  generating 
steam  and  evaporating  fluids.  Sealed  January 
10th,  1849  ;  six  months. 

Richard  Roberts,  of  the  Globe  Works,  Man¬ 
chester,  in  the  county  of  Lancaster,  engineer. 


for  certain  improvements  in,  and  applicable 
clocks  and  other  timekeepers,  in  machinery 
apparatus  for  winding  clocks  and  hoisting 
weights,  and  for  effecting  telegraphic  communi’ 
cation  between  distant  clocks  and  places  by 
other  means  than  by  electro-magnetism.  Sealed 
January  11th,  1849  ;  four  months. 

Edward  Slaughter,  of  the  Avonside  Iron 
Works,  Bristol,  engineer,  for  improvements  in 
marine  steam-engines.  Sealed  January  12th, 
1849 ;  six  months. 

Israel  Kinsman,  late  of  New  York,  but  now 
of  Ludgate-hill,  in  the  citj^  of  London,  merchant, 
for  improvements  in  the  eonstruction  of  rotary 
engines,  to  be  worked  by  steam,  air,  or  other 
elastic  fluids.  Sealed  January  12th,  1849  ;  six 
months. 

Edward  Smith,  of  Kentish-town,  in  the  eounty 
of  Middlesex,  blind-manufactru’er,  for  improve¬ 
ments  in  window-blinds,  and  in  springs  applica¬ 
ble  to  window-blinds,  doors,  and  other  like 
purposes.  Sealed  January  16th,  1849  ;  six 
months. 

Andrew  Lamb,  of  Southampton,  in  the  county 
of  Hants,  engineer,  and  William  Alltoft  Sum¬ 
mers,  of  Milbrook,  in  the  county  of  Southampton, 
engineer,  for  certain  improvements  in  steam- 
engines  and  steam-boilers,  and  in  certain  appa¬ 
ratus  connected  therewith.  Sealed  January  16th, 
1849  ;  six  months. 

William  Edward  Newton,  of  Chancery-lane, 
in  the  county  of  Middlesex,  civil  engineer,  for 
improvements  in  the  construction  of  stoves, 
grates,  furnaces,  or  fireplaces  for  various  useful 
purposes.  Sealed  January  17th,  1849;  six 
months. 

Andrew  Shanks,  of  Robert-street,  Adelphi, 
in  the  county  of  Middlesex,  engineer,  for  an  im¬ 
proved  mode  of  giving  form  to  certain  metals 
when  in  a  fluid  or  molten  state.  Sealed  January 
17th,  1849  ;  six  months. 

James  Hamilton,  of  London,  civil  engineer, 
for  improvements  in  cutting  w’ood.  Sealed 
January  17th,  1849  ;  six  months. 

James  Young,  of  Manchester,  in  the  county  of 
Lancaster,  manufacturing  chemist,  for  improve¬ 
ments  in  the  preparation  of  certain  materials, 
and  in  dyeing  and  printing.  Sealed  January 
19th,  1849  ;  six  months. 

- * - 

PATENTS  RECENTLY  EXPIRED. 

R.  Hill,  of  Tottenham,  gentleman,  for  certain 
improvoineuts  in  certain  methods  of  letterpress 
printing  by  machinery.  Patent  dated  February 
12th,  1835;  expired  February  12th,  1849. 

E.  Norris,  of  Walworth,  gentleman,  for  an  im¬ 
proved  machine  for  letterpress  printing.  Patent 
dated  February  12th,  1835  ;  expired  February 
12th,  1849. 

J.  Allcock,  of  Worcester,  lace-manufacturer, 
for  certain  improvements  upon  certain  machinery 
for  making  bobbin-net  lace,  being  further  exten¬ 
sions  of  certain  improvements  for  which  letters 
patent  were  granted  to  him  on  the  8th  of  De¬ 
cember,  1832,  part  of  which  extensions  are  for 
The  purpose  of  producing  ornamented  bobbin-net 
lace.  Patent  dated  February  12th,  1835  ;  ex¬ 
pired  February  12th,  1849. 

J.  Hendry,  of  London,  surveyor,  for  an  im¬ 
proved  method  in  laying  down,  or  a  new  combi¬ 
nation  in  the  construction  of,  floors  in  buildings. 
Patent  dated  February  16th,  1835 ;  expired 
February  16th,  1849. 

J.  Price,  of  Gateshead,  flint- glass-manufac¬ 
turer,  for  certain  improvements  in  railways,  and 
in  the  means  of  transporting  carriages  from  one 
level  to  another.  Patent  dated  February  16th, 
1835  ;  expired  February  16th,  1849. 

S.  Burrell,  of  Birmingham,  manufacturer  of 
gilt  toys,  for  an  improved  method  of  manufac¬ 
turing  buttons  for  clothes.  Patent  dated 
February  16th,  1835 ;  expired  February  16th, 
1849. 

S.  Sloeum,  of  Middlesex,  engineer,  for  a  cer¬ 
tain  improvement  or  improvements  in  machinery 
for  making  nails.  Patent  dated  February  16tb, 
1835  ;  expired  February  16th,  1849. 
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Friday,  February  2,  1849. — John  Reynolds, 
Esq.,  treasurer,  in  the  chair. 

Various  donations  to  the  library  were  an¬ 
nounced,  and  six  new  members  were  elected. 

British  plants  had  been  received  from  Mr. 
Hewett  Watson,  Mr.  A.  Henfrey,  Mr.  G.  Reed, 
Dr.  Bidwell,  Mr.  F.  J.  A.  Hort,  the  Rev.  John 
Bigge,  Mr.  G.  Francis,  Mr.  G.  Maw,  the  Rev. 
W.  R.  Crotch,  Mr.  A.  H.  Balfour,  Mr.  G.  Law- 
son,  and  Miss  M.  Beevor;  and  foreign  plants 
from  Mr.  G.  Francis. 

Several  specimens  from  Mr.  Hewett  Watson, 
Mr.  F.  Barham,  Mr.  W.  H.  Purchas,  and  Mr. 
S.  P.  Woodward,  in  illustration  of  recently  dis¬ 
tinguished  species,  curious  varieties,  &c.,  were 
exhibited.  Among  them  were  examples  of 
Hieracium  alpinum,  with  the  scapes  branched 
and  leafy,  showing  a  transition  to  the  section  of 
stem-producing  species.  Also  a  curious  example 
of  Carex  atrata,  in  which  the  character  and  posi¬ 
tion  of  the  flower  spikes  were  widely  different 
from  their  ordinary  condition,  giving  to  the 
specimen  a  first- sight  appearance  similar  to  that 
of  a  very  luxuriant  C.  rigida,  the  terminal  spike 
being  almost  entirely  male  and  cylindrical,  four 
inferior  spikes  of  female  flowers,  with  a  few 
males  interspersed,  cylindrical,  or  oblong,  erect, 
and  placed  rather  distinctly  one  below  another, 
the  lowest  about  three  inches  beneath  the  ter¬ 
minal  male  spike.  The  specimen  had  grown  in 
Mr.  Watson’s  garden  on  a  root  of  Carex  atrata, 
brought  from  the  Grampians  a  few  years  ago. 


CITY  COURT  OF  SEWERS. 

On  Tuesday,  the  20th  inst.,  the  commissioners 
assembled  in  the  Guildhall.  Mr.  Deputy  Pea¬ 
cock  in  the  chair. 

SANITARY  IMPROVEMENTS. 

Mr.  H.  Lowman  Taylor  asked  whether  any¬ 
thing  had  been  done  as  to  the  removal  of  the 
nuisance  in  the  pauper  burial-ground  near  Far- 
ringdon-street,  of  which  complaint  had  been 
made  by  the  medical  officer  ? 

Mr.  Daw  (the  chief  clerk)  said  the  order  of 
the  court  granted  upon  Mr.  Simon’s  eertificate 
that  the  nuisance  existed  had  been  sent  to  the 
churchwardens,  and  that  no  burial  had  taken 
place  in  the  ground  since  the  issue  of  that 
authority. 

The  Chairman  said  the  ground  was  undergoing 
examination,  and  he  had  every  reason  to  believe 
that  the  churchw'ardens  in  all  the  City  parishes 
would  be  very  cautious  in  permitting  burials  in 
places  which  were  known  or  suspected  to  be 
crowded,  to  the  injury  of  the  living.  He  trusted 
that  their  vigilance  in  preventing  the  public  from 
being  annoyed  by  such  nuisances  would  be  in¬ 
creased  by  the  knowledge  that  for  every  corpse 
allowed  to  be  put  under  ground,  in  opposition  to 
the  medical  officer’s  certificate  and  the  court’s 
order,  the  penalty  of  £20  was  recoverable,  and 
that  the  court  would  inflict  it  without  the 
chance  of  modification. 

Several  courts  and  alleys  were  reported  by  the 
inspectors  as  requiring  to  be  drained. 

Mr.  Deputy  Harrison  said  he  had  been  given 
to  understand  that  the  parochial  churchyard  of 
St.  Michael’s,  Cornhill,  was  in  a  most  horrible 
condition.  It  was,  he  was  told,  to  be  opened 
on  Wednesday,  for  the  interment  of  a  body, 
in  the  middle  of  the  day,  and  it  would  be 
advisable  to  cause  an  inspection  of  the  place  to 
be  made  at  the  time. 

Mr.  Waterlow  stated  that  about  five  years  ago, 
when  he  was  churchwarden,  the  burial-ground  of 
St.  Michael’s  was  so  densely  crammed  with 
bodies  that  it  was  considered  necessary  to  treble 
the  burial  fees.  He  regretted  to  say  that  so 
salutary  a  resolution  had  been  subsequently  re¬ 
scinded  by  the  vestry. 

Mr.  Hopgood  considered  Mr.  Waterlow’s  testi¬ 
mony  as  to  the  crowded  state  of  the.  burial- 
ground  decisive  as  to  the  impropriety  of  burying 
there  any  longer,  and  hoped  the  examination 
would  be  immediate. 
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Mr.  Simon  considered  it  to  be  his  duty  to 
examine  such  places  of  interment  as  were  repre¬ 
sented  to  him  by  the  corporation  as  being  likely 
to  be  injurious  to  the  public  health,  and  he 
would  feel  much  indebted  to  any  members  of  the 
court  if  they  would,  froiS  time  to  time,  afford  him 
information  upon  the  subject. 

The  court  at  once  adopted  the  view  of  Mr. 
Simon,  and  directed  that  information  should  be 
supplied  to  him  of  the  exact  time  at  which  the 
burial  was  to  take  place  on  the  following  day. 

Repout  of  the  Board  of  Health. — The  re¬ 
port  of  the  Board  of  Health,  which  was  ordered 
to  be  printed  at  the  last  court,  Avas  then  taken 
into  consideration.  A  long  discussion  took  place 
upon  the  several  recommendations  contained  in 
it,  all  of  which  were  agreed  to  with  the  excep¬ 
tion  of  the  following  : — “  That  slaughtering  of 
any  kind  of  cattle  in  cellars  or  vaults  below  the 
level  of  the  ground  be  absolutely  prohibited  from 
a  day  to  be  fixed.” 

The  discussion  of  that  recommendation  was 
adjourned  on  account,  we  understand,  of  the 
great  variety  of  interests  involved  in  it. 


THE  SURFACE  OF  THE  MOON. 


At  the  last  meeting  of  the  Belfast  Natural 
History  Society,  Dr.  Romney  Robinson,  astro¬ 
nomer  royal,  Armagh,  delivered  a  lecture  on  the 
physical  characteristics  of  the  moon’s  surface,  as 
exhibited  by  recent  telescopic  observations.  In 
the  course  of  his  lecture  the  learned  doctor 
said : — The  observations  of  the  moon  through  a 
powerful  telescope  have  confirmed,  to  a  con¬ 
siderable  extent,  the  anticipations  of  the  an¬ 
cients  ;  at  the  same  time,  in  other  and  very  re¬ 
markable  respects,  they  have  shown  the  most 
striking  points  of  difference.  Three  of  these  are 
important,  as  showing  the  difference  between  the 
moon  and  the  earth.  The  first  is,  that  while  the 
earth  revolves  round  its  axis  in  twenty-four 
hours,  thus  reproducing  a  quick  reciprocation  of 
day  and  night,  it  is  otherwise  with  the  moon,  as 
its  days  are  pretty  generally  equal  to  fourteen  of 
our  days,  and  its  nights  to  fourteen  of  our  nights. 
The  second  point  of  difference  is,  that  the  moon 
may  be  said  to  have  no  atmosphere  of  any  de¬ 
scription,  and  no  vapour.  This  is  ascertained  in 
various  ways  by  astronomical  observation,  but 
the  most  convincing  proof  of  it  is  obtained  by 
the  occultation  of  a  star  by  the  moon.  If  there 
be  an  atmosphere,  it  must  be  perfectly  trans¬ 
parent — it  must  be  a  thousand  times  rarer  than 
ours ;  and  if  so,  it  must  differ  from  all  other 
gaseous  vapours  with  which  we  are  acquainted. 
It  follows,  from  the  absence  of  an  atmosphere, 
that  there  can  be  neither  clouds,  rain,  Avind,  nor 
frosts  in  the  moon ;  and  that,  unlike  the  moun¬ 
tains  of  the  earth,  which  shoAv  nothing  of  their 
principal  aspect,  owing  to  the  action  of  the 
atmosphere,  the  forms  of  the  mountains,  and  the 
various  accidents  of  their  surface,  are  most 
sharply  and  clearly  defined.  The  third  point  of 
difference  between  the  moon  and  the  earth  is  the 
light  and  spongy  character  of  the  materials  of 
which  the  former  is  composed.  By  a  peculiar, 
though  slight,  mutation  of  the  earth’s  axis,  we 
have  ascertained  that  the  moon  is  about  the 
1.80th  of  the  weight  of  the  earth  ;  that  a  body 
weighing  6  lbs.  here  AA’ould  weigh  only  1  lb. 
in  the  moon  ;  and  that  a  24-pounder,  if  it  could 
be  fired  from  the  moon,  AA-ould  throw  shot  six 
times  as  far  as  it  could  on  this  earth.  By  ascer¬ 
taining  the  comparative  weight  of  the  tA\'o  bodies, 
we  can  also  determine  their  relative  specific 
gravity ;  and  we  have  found  that  the  density 
of  the  moon  is,  supposing  it  the  same  throughout, 
about  the  6.10th  ot  that  of  the  earth,  'i'he  in¬ 
terior  parts  of  our  earth  are,  hoAvever,  extremely 
dense  compared  with  the  upper  surface.  Mr. 
Francis  Bailey  ascertained  that,  owing  to  the 
pressure  of  the  superincumbent  earth,  marble 
rock  would  be  in  the  centre  of  the  earth  seven 
times  and  a  half  denser  than  platinum,  the 
weightiest  of  all  metals ;  and  300  miles  under 
the  surface  it  would  be  as  dense  as  platinum. 
The  earth  would  be  100  times  denser  than  it  is 


were  it  not  that  the  heat  of  the  centre  of  the 
earth,  Avhich  is  in  a  state  of  ignition,  increases 
the  elastic  force  of  the  rocks,  and  resists  the 
pressure  of  the  surface  mass.  In  the  case  of  the 
moon  it  is  not  known  whether  there  exists  this 
central  heat  or  not ;  but,  if  we  assume  an  equally 
intense  heat  to  exist  in  the  centre  of  the  moon, 
the  density  of  the  surface  of  the  latter  can  be 
little  more  than  that  of  a  cork.  The  learned 
doctor,  after  stating  that  it  was  scarcely  pos¬ 
sible  for  him  to  confine  himself  to  sobriety  of 
language  in  describing  the  appearance  of  the 
moon  as  seen  through  the  most  pow'erful  tele¬ 
scopes,  proceeded  to  say  that  the  total  absence  of 
atmosphere  contributes  to  fill  up  the  extraor¬ 
dinary  beauty  of  a  lunar  landscape.  In  the 
moon  the  outlines  of  every  rock  and  crag  (within 
reach  of  our  optical  instruments)  are  seen  with 
the  greatest  distinctness.  On  the  earth  every 
object  at  a  distance  is  obscured  by  the  atmo¬ 
sphere,  and  the  outlines  of  every  crag  and  hill 
are  more  or  less  softened  and  rounded  off  by  the 
infiuence  of  the  same  medium  ;  but  at  a  distance 
of  250,000  miles  from  the  moon  every  little  detail 
is  seen  with  a  degree  of  sharpness  and  precision 
which  is  perfectly  surprising.  When  looking  at 
the  moon  through  the  telescope  a  great  portion 
of  its  surface  is  seen  covered  with  large  spots, 
slightly  and  differently  coloured.  By  calculating 
the  size  of  these  spots  the  height  of  every  eleva¬ 
tion  and  the  depth  of  every  chasm  can  be  accu¬ 
rately  ascertained.  Towards  the  south  of  the 
moon  is  a  very  mountainous  tract  of  about  1,000 
square  miles,  covered  with  the  most  extraor¬ 
dinary  peaks — rugged  and  wild  beyond  concep¬ 
tion,  and  not  presenting  one  single  square  mile  of 
moderate  level.  These  immense  mural  precipices 
have  no  counterpart  on  earth.  Humboldt  caused 
a  careful  search  to  be  made  for  a  precipice  on  our 
globe  where  a  stone  could  be  dropped  500  feet 
without  touching  an  obstacle.  The  search  was 
in  vain.  In  the  moon,  how’ever,  it  has  been 
ascertained  that  precipices  occur  running  per¬ 
pendicularly  down  25,000  feet.  The  reasons  of 
this  wonderful  fact  are  to  be  looked  for  in 
the  atmospheric  causes  before  alluded  to,  and 
in  the  lightness  of  the  rocks  in  the  moon. 
The  finest  range  of  mountains  in  the  moon  are 
called  the  ”  Apennines.”  To  the  north  they 
rise  abruptly  to  a  height  of  14,600  feet.  South¬ 
wards  this  chain  spreads  into  a  chaos  of  stu¬ 
pendous  mountains,  17,000  miles  square— a 
series  of  fearful  summits,  deep  ravines  and 
gullies.  North  and  west  of  this  chain  are  the 
“  Alps,”  in  Avhich  a  gigantic  cleft  runs  through 
the  highest  parts.  Another  class  of  mountains 
occur  in  the  form  of  long  chains,  from  300  to  400 
miles  in  length.  Others  are  of  a  type  wholly 
different,  and  are  termed  “ring  mountains.” 
These  are  monstrous  circular  cavities,  some  of 
them  150  miles  in  diameter.  The  next  feature 
on  the  moon’s  surface  are  the  seas,  as  they  have 
been  styled  by  the  ancients  ;  but  as  they  are  not 
fiuid  they  should  be  rather  termed  plains.  They 
present  the  appearance  of  places  where  seas  have 
been.  The  class  of  objects  called  rills — or  more 
properly  rifts — are  very  conspicuous  near  the 
centre.  The  course  of  one  is  104  miles  long, 
three  quarters  of  a  mile  wide  ;  it  runs  through 
a  dozen  craters.  The  learned  doctor,  after  giving 
distinguished  authorities  in  favour  of  the  old 
idea  that  the  “  ring  mountains”  are  craters  of 
volcanoes,  went  on  to  state  a  number  of  objections 
to  that  theory.  He  next,  in  reply  to  a  con¬ 
tinually  put  question — “  Is  the  moon  inhabited  ? 
and  if  so,  are  its  inhabitants  analogous  to  our¬ 
selves  ?” — proceeded  to  say  My  ansAver  must 
be  in  the  negative.  There  is  no  air  to  breathe, 
no  water  to  drink,  no  vegetation  to  support 
life,  no  possibility  of  communication  on  the 
fearful  abysses  of  land,  and  no  seas  to 
traverse.  Supposing  inhabitants  to  exist,  they 
must  be  morally  as  well  as  physically  unlike  us. 
We  are  endowed  with  certain  faculties,  which 
we  must  use ;  Ave  build  cities,  Ave  clear  forests, 
we  unite  and,  alas !  war  A\'ith  one  another. 
With  Lord  Rosse’s  six-feet  reflector  an  object  of 
100  yards  in  diameter  can  be  discovered ;  any 
•variation  of  colour  on  the  side  face  can  l?e  ascer¬ 


tained;  a  town  like  Belfast,  with  the  spiring 
chimnej’stacks  of  its  manufactories,  could  not  be 
overlooked.  Yet  nothing  of  this  has  been  seen. 
All  is  still,  immoveable,  and  dead  —  not  the 
slightest  trace  of  any  visible  living  being.  We 
must  then  suppose  that  the  moon  is  not  in¬ 
tended,  at  least  at  the  present  time,  for  the  sup¬ 
port  or  habitation  of  ahy  living  thing,  such  as 
exists  on  our  earth.  There  is,  however,  suffi¬ 
cient  connected  with  her  to  call  forth  irresistibly 
the  recognition  of  the  power,  and  -wisdom,  and 
glory  of  the  Great  Being  who  created  her,  and 
who  has  endowed  us.  His  creatures,  with  facul¬ 
ties  to  seek,  however  faintly,  for  the  evidences  of 
His  work  in  the  worlds  that  surround  us. 


Nigellin. — Nigellin  is  a  yellowish  liquid  ob¬ 
tained  by  Rensch  from  the  seeds  of  the  Nigella 
sativa.  It  is  produced  by  digesting  the  seeds  in 
alcohol  of  80  C.,  distilling  the  tincture,  sepa¬ 
rating  the  reddish-brown  from  the  lighter  por¬ 
tion  of  the  product,  agitating  the  latter  with 
ether,  and  subsequently  with  water ;  decanting 
the  liquid,  adding  to  it  a  little  subacetate  of 
lead,  filtering  it,  and  treating  the  filtrate  with 
sulphuretted  hydrogen.  The  aqueous  liquid 
is  then  again  filtered,  and  finally  evaporated. 


TO  CORRESPONDENTS. 


“  Sagapenum.”— Common  hearthstone  will  take  grease 
spots  out  of  stone  ;  it  may  require  repeated  application. 
Or,  you  may  try  fullers’  earth,  made  into  a  paste,  which 
should  be  left  on  the  spots  tor  seven  or  eiglit  days. 

“  J.  P.,  Leicester.” — All  attemptsto  condense  atmospheric 
air  to  liquidity  have  hitherto  proved  unsucc  ssful.  We 
are  much  obliged  to  you  for  the  kind  opinion  which  you 
are  pleased  to  express  of  ”  Our  Own  Series.”  Try  boil¬ 
ing  nitric  acid  ;  but  it  «ould  appear  that  the  glass  has 
been  corroded,  in  which  case,  of  course,  every  attempt  at 
removing  ttie  apparent  coaling  would  prove  unavailing. 
You  should  never  use  glass  stoppers  for  bottles  contaiu- 
ing  caustic  alkalis. 

“J.  N.T.” — Dumas’.  You  may  also  consult  Berthollet’s 
“  Elements  de  I’Art  de  la  Teinture,”  or  Dr.  Bancroft’s 
‘‘Treatise  on  Permanent  Colours.” 

“  Mr.  J.  Smith,  of  Bootle.”— The  artificial  hatching  of  eggs 
has  been  tiied  on  a  large  scale  as  an  industrial  specula¬ 
tion.  W’e  have  reason  to  believe  that  it  has  turned  out  a 
failn.-e.  If  any  of  our  correspondents  can  give  us  more 
detailed  and  (perhaps)  more  satisfactory  information  on 
the  point  we  shall  be  glad  to  insert  it. 

*'  T.  L.,  Limerick.” — To  enable  us  to  give  a  satisfactory 
reply  to  you-  many  questions  we  should  be  compelled  to 
analyze  the  several  parcels  which  you  have  forwarded  to 
us,  and  those  analyses  would  involve  an  expense  of 
several  pounds.  Judge,  then,  whether  we  are  able  to 
comply  with  jour  request. 

‘‘  Mr.  Kichardson,  Swansea.” — Procure  Fresenius’s  “  Quali¬ 
tative  and  Quantitative  Chemical  Analj sis”  (Churchill). 

“  A  Subscriber.” — Consult  the  specification  of  Mr.  Staite’s 
and  Chevalier  Leinolte’s  patents  (Chemical  Times,  Nos. 
126  and  127).  The  best  way  would  be  to  address  your¬ 
self  to  one  of  the  physiological  and  mathematical  instru¬ 
ment  makers.  We  do  not  think  the  apparatus  will  be 
very  expensive. 

“  Inquirer.” — Next  week. 

Mr.  L.  Arnott,  Birmingham. — Bisulphuret  of  iron  (the 
iron  pyrites  of  mineralogists)  exists  abundantly  in  the 
earth.  It  has  usually  ayellow  colour  and  metallic  lustre, 
but  it  is  absurd  to  say  that  it  could  ever  be  mistaken  for 
gold  by  any  one  who  possesses  the  slightest  knowledge 
of  the  subject.  The  density  of  the  native  bisirlphuret  of 
iron  is  4.961,  that  of  gold  is  19.3.  Pure  gold  is  exceed¬ 
ingly  soft  and  flexible,  the  bisulphuret  of  iron  is  so  hard 
that  it  strikes  fire  with  steel.  Y'ou  might  just  as  readily, 
and  even  more  readily,  mistake  mosaic  gold  (bisulphuret 
of  tin)  for  the  genuine  article.  It  is  not  very  l.kely,  at 
all  events,  that  a  Yankee  would  be  taken  in  by  it. 

‘‘  A  Novice.” — Zinc  is  frequently  called  spelter  in  com¬ 
merce.  Pewter  is  an  alloy  of  tin,  with  small  quantities 
of  antimony,  copper,  and  bismuth.  The  inferior  sorts 
of  pewter  contain  also  a  large  proportion  of  lead. 

‘‘  Chcmicus,”  “  A  Constant  Header,-’  “  A  New  Subscriber,” 
and  other  correspondents  next  week. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 


London  ;  Printed  by  Robert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Kennington-lane,  Lambeth  (at  the 
Pi  in  ting-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  pari-h  of  St.  Dunstan- 
in-the-West,  in  the  City  of  London  ;  and  published  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-street,  in  llie  parish  of  St.  Clement  Danes, 
and  at  320,  Strand,  in  the  City  of  Westminster.— February 
84, 181V. 
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ORIGINAL  SERIES. 

LECTURES  ON  ORGANIC  CHEMISTRY. 

By  Dr.  SHERIDAN  MUSPRATT, 
Professor  to  the  Liverpool  College  of  Chemistry, 
Author  of  numerous  Chemical  Memoirs,  ^c. 


Lecture  VIII. 

We  concluded  the  last  lecture  with  carhazotic 
acid.  I  mentioned  to  you  that  Hofmann  found 
the  acid  was  converted  into  chloranil  by  the 
combined  action  of  hydrochloric  acid  and  chlo¬ 
rate  of  potassa.  Chloranil  is  a  very  frequent 
product  of  the  action  of  chlorine  on  bodies  be¬ 
longing  to  the  indigo  type,  as  well  as  to  those  of 
phenyle  and  salicyle.  It  may  be  procured  from 
aniline,  isatine,  chlorisatine,  hydrate  of  phenyle, 
nilrophenesic  and  nitrophenisic  acids,  hydride  of 
salicyle,  salicine,  and  anthranilic  acid,  &c.  It  is  best 
prepared  from  salicine,  which  is  to  be  dissolved 
in  boiling  water  with  chlorate  of  potassa,  next 
hydrochloric  acid  dropped  by  degrees  into  the 
mixture;  the  menstruum  immediately  assumes 
a  deep  orange  colour,  then  large  quantities  of 
carbonic  acid  escape,  and  the  surface  of  the 
liquid  becomes  covered  with  a  thick  layer  of 
sulphur-yellow  crystals  of  chloranil,  possessing 
a  beautiful  mother-of-pearl  lustre.  When  the 
crystals  are  incipiently  heated  they  sublime 
without  melting ;  the  vapour  is  yellow.  Chlo¬ 
ranil  is  insoluble  in  water,  nearly  so  in  alcohol, 
and  remains  intact  with  nitric,  sulphuric,  and 
hydrochloric  acids.  It  dissolves  in  hot  spirits, 
and,  as  the  liquid  cools,  fine  light  yellow  irides¬ 
cent  plates  deposit.  Formula  : — 

Cg  O2  CI2. 

If  chloranil  be  gently  warmed  with  oxide  of 
ammonium  and  alcohol,  a  portion  of  it  dissolves 
with  a  reddish-brown  colour,  while  chloranil- 
amide  remains.  It  may  be  purified  by  washing 
with  spirits  of  wine,  dissolving  in  potassa- 
alcohol,  filtering  while  hot,  and  adding  to  the 
filtrate  sufficient  acid  to  neutralize  the  alkali, 
when  the  cldoranilamide  will  separate  as  a  crys¬ 
talline  powder,  insoluble  in  all  the  generally- 
employed  menstrua,  Chloranil  in  a  hot  solution 
of  potassa  gives,  as  the  liquid  cools,  purplish 
splendent  prisms  of  chloranilate  of  potassa, 
which,  dissolved  in  water,  and  heated  with  sul¬ 
phuric  acid,  affords  the  chloranilic  acid. 

Decompositions. 

Cs  O2  Cla-t-  2KO  =  K,  C^  O4  Cl  -i-  K  Cl 
Chloranil,  Chloranilate 

of  potassa. 

K,  Cs  O4  C1  +  H  SOi= Cg  SO4 

Chloranilate  Chloranilic 

of  potassa,  acid. 

The  solutions  of  the  salts  of  this  acid  are  com¬ 
monly  purple.  Before  leaving  this  subject  we 
will  offer  a  fe\v  remarks  upon  the  action  of 
potassa  upon  indigo.  Indigo,  distilled  with 
fused  potassa,  you  have  been  told,  gives  aniline, 
that  substance  which  has  for  the  last  three  years 
afforded  such  a  rich  harvest  to  the  investigator. 
It  is  always  interesting  and  extremely  valuable 
to  science  to  examine,  step  by  step,  the  manifold 
metamorphoses  organic  matters  undergo  when 
acted  upon  by  other  bodies ;  but  it  is  particu¬ 
larly  worthy  our  attention  if,  by  such  trans¬ 
formations,  combinations  arise  which  we  were 
wont  to  consider  as  the  immediate  products  of 
the  vital  process. 

Valerianic  acid  especially  belongs  to  that  class 
of  bodies  whose  artificial  formation  has  succeeded 
in  the  hands  of  chemists.  Although  this  may 
appear  somewhat  irrelevant  to  the  subject,  still 
it  is  conm  cted  with  indip,  and  consequently 
deserves  notice.  The  valerianic  acid  found  ready 
formed  in  the  root  of  valeriana  officinalis,  and 
lately  discovered  by  Winkler  as  a  constituent  of 
athamantin,  a  remarkable  crystalline  matter,  ex¬ 
tracted  from  the  root  of  aihamantina  oreoselinum, 
was  a  few  years  ago  obtained  by  Dumas  as  the 
product  of  oxidation  of  hydrated  oxide  of  amyle 


(fousel  oil),  to  which  it  relates  in  the  same  man¬ 
ner  as  acetic  acid  does  to  alcohol  : — 

C4  Hg  O  +  Aq  C4  H3  O3  +  Aq 


Alcohol, 

Ctn  H4  O  +  Aq 


Acetic  acid. 


Fousel  oil.  Valerianic  acid. 

Cahours  some  time  afterwards  showed  that 
the  valerianic  acid  is  formed  when  fousel  oil 
vapours,  in  the  presence  of  spongy  platinum,  are 
brought  into  contact  with  oxygen ;  corroborated 
in  the  Giessen  laboratory. 

The  fine  experiments  of  Stass  and  Dumas  in 
the  production  of  this  acid  from  oil  of  potatoes 
was  soon  followed  by  a  discovery  of  a  new  method 
of  preparing  valerianic  acid,  which  excited  very 
great  attention,  Dumas  communicated  to  the 
Parisian  Academy  of  Sciences  a  note  from  Ger- 
hardt  stating  that  indigo  treated  with  hydrate 
of  potassa  yielded  valerianic  acid  in  abundance. 
Here  is  an  instance  of  a  most  flagrant  error  per¬ 
petrated  by  one  of  France’s  eminent  chemists. 

On  theoretical  grounds  alone  indigo  could  not 
yield  valerianic  acid,  and  experiments  that  I 
went  through  proved  theoretical  deductions  to 
be  correct.  The  acid  produced  on  treating 
indigo  with  potassa  is  no  other  than  acetic, 
similar  in  smell  to  valerianic  acid.  Gerhardt 
did  not  analyze  his  product,  but  gave  to  the 
world  a  method  for  its  production  on  paper. 
This  shows  to  you  how  necessary  it  is  for  che¬ 
mists  to  work  slowly  and  cautiously,  and  not 
publish  statements  unless  they  are  convinced  of 
their  correctness.  An  error  emanating  from  a 
chemist  of  standing  has  baneful  eflects  upon 
science,  and  a  tendency  to  place  future  results 
of  the  author  in  a  questionable  light. 

[To  be  continued,]  * 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 


Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 
LECTURE  XLVII. 

(lecture  LXXV.) 
EXTRACTIVE. 

Section  V.— BITTER  EXTRACTIVE  ASSO¬ 
CIATED  WITH  ESSENTIAL  OIL. 

The  plants  in  which  the  bitter  extractive  is 
associated  with  essential  oil  are  : — 

Hops, 

The  labiated  plants, 

The  aurantiacae. 

The  cruciferse. 

To  these  we  have  to  add  mustard,  garlic,  and 
the  onion,  on  account  of  the  great  analogy  which 
these  three  plants  bear  to  the  cruciferae. 


HOPS. 

The  roots  of  the  hop  plant  (Humulus  lupulus) 
are  occasionally  used  in  medicine  as  a  diuretic. 

The  flowers  are  considered  to  possess  resolutive 
and  depurative  properties. 

The  flowers  (and  more  particularly  the  small 
yellow  ulands  with  which  the  female  flowers  are 
covered)  contain,  according  to  MM.  Payen  and 
Chevalier  : — 

Volatile  oil, 

Lupulin, 

Resin, 

Gum, 

Extractive  matter, 

Traces  of  osmazome, 

Fatty  matter. 

Malic  acid, 

Malate  of  lime  and  some  other  salts. 

The  volatile  oil  of  hops  has  a  yellowish 
colour,  garlic  smell,  and  acrid  taste.  It  is 
tolerably  soluble  in  water,  but  dissolves  more 
readily  still  in  alcohol  and  in  ether.  It  acts 
upon  the  animal  economy  as  a  narcotic.  The 
sedative  action  which  hops  exercise  when  admi¬ 
nistered  in  large  doses  is  due  to  this  volatile 
oil. 


Lupulin,  or  the  bitter  principle  of  hops,  is  un- 
crystallizable.  It  has  a  yellowish- white  colour, 
and  an  exceedingly  bitter  taste.  It  does  not 
possess  the  narcotic  properties  of  the  oil ;  but  it 
seems  to  weaken  the  digestive  faculties  consi¬ 
derably. 

Lupulin  is  sparingly  soluble  in  water  (one  part 
of  lupulin  requires  twenty  parts  of  water  to  effect 
its  solution).  The  aqueous  solution  of  lupulin 
has  the  colour  of  beer ;  it  froths  when  stirred  ; 
it  is  not  precipitated  by  gallnuts,  nor  by  the 
neutral  or  the  tribasic  acetate  of  lead.  Upon 
being  heated  a  pellicle  forms  on  its  surface  ;  this 
collects  subsequently  into  a  mass,  which,  carried 
by  the  motion  of  the  liquid  over  the  brim  of  the 
vessel,  fuses  there,  and  runs  down  the  outside  of 
the  vessel  like  melted  resin. 

Lupulin  is  very  soluble  in  alcohol,  but  only 
sparingly  so  in  ether. 

It  contains  no  nitrogen. 

The  mode  of  preparing  it  is  as  follows : — 

Mix  the  aqueous  extract  of  hops  (or  rather  of 
the  small  yellow  glands  of  the  female  flowers) 
with  a  little  lime,  and  treat  the  mixture  with 
alcohol;  evaporate  the  alcoholic  solution  to 
dryness,  and  dissolve  the  residue  in  water. 
Evaporate  the  aqueous  solution  to  dryness,  and 
wash  the  residue  with  ether. 

The  resin  of  hops  has  a  gold-yellow  colour 
which  turns  orange  upon  exposure  to  the  air. 

distilled  water  of  hops. 

Take  of  Hops,  8  parts. 

Alcohol  of  80  C.  (31°  Cartier),  1  part. 

Water,  a  sutficiency. 

Distil  to  obtain  four  parts  of  product. 

infusion  of  hops. 

Take  of  Hops,  16  grammes. 

Boiling  water,  1,000  grammes. 

Let  the  hops  infuse  in  the  water,  and  strain. 

The  infusion  of  hops  is  limpid,  bitter,  and 
aromatic;  it  contains  lupulin  and  volatile  oil. 

ALCOHOLIC  TINCTURE  OF  HOPS. 

Take  of  Hops,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  5  parts. 

F.S.A. 

This  tincture  contains  the  lupulin,  volatile  oil, 
and  resin  of  the  hops. 

EXTRACT  OF  HOPS. 

Take  of  Hops,  any  quantity  you  like. 

AlcohoJ,  of  56  C.  (21°  Cartier),  a  suf¬ 
ficiency. 

Dry  the  flowers  and  reduce  them  to  a  coarse 
powder  ;  moisten  this  with  half  its  own  weight 
of  alcohol  of  56  C.  ;  twelve  hours  after,  heap  the 
moistened  powder  closely  in  a  lixiviation  ap¬ 
paratus,  and  treat  it  with  three  parts  of  alcohol 
of  56  C.  Displace  the  alcohol  by  means  of  water, 
and  stop  the  operation  the  moment  the  fluid 
which  runs  off  produces  the  slightest  appearance 
of  turbidity  in  the  first  liquors.  Distil  the  pro¬ 
duct,  and  evaporate  to  the  consistence  of  an 
extract. 

One  hundred  parts  of  flowers  yield  twenty-two 
parts  of  extract— with  water  they  yield  only 
fourteen  parts. 

POMATUM  OF  HOPS. 

Take  of  The  most  fragrant  hops  you  can  get, 
1  part. 

Hogslard,  10  parts. 

Let  the  mixture  digest,  and  strain  with  ex¬ 
pression. 

This  pomatum  is  recommended  against  the 
shooting  pains  of  cancer. 

THFl  LABIATED  PLANTS. 

The  labiated  plants  are  remarkable  for  the 
extreme  analogy  of  their  botanical  characters, 
and  also  for  the  similarity  of  their  medicinal 
properties. 

The  principle  which  predominates  in  the  la¬ 
biated  plants  is  the  volatile  oil  ;  this  is  found  in 
nearly  every  species  of  them,  but  in  very  differ¬ 
ent  proportions.  Some  of  them,  however,  such 
as  the  Ajugas  and  several  varieties  of  the  Teu- 
crium,  contain  no  volatile  oil. 

Besides  the  volatile  oil,  the  labiated  plants 
contain  a  fixed  bitter  principle,  of  which  the 
nature  is  but  imperfectly  known  to  us.  It  ap- 
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pears  to  dissolve  in  water  like  extractive,  though 
we  cannot  say  but  that  its  solution  maybe  owing 
simply  to  the  presence  and  influence  of  the  other 
principles  with  which  it  is  associated  in  the 
plants. 

Those  of  the  labiated  plants  in  which  the 
bitter  principle  is  not  associated  with  volatile 
oil  are  used  as  tonics  and  febrifuges.  Such  are, 
for  instance  : — 

Ajuga  reptans, 

Teucrium  chamaedrys, 

Teucriura  scordium. 

Where  the  essential  oil  abounds,  it  imparts 
to  the  plants  very  energetic  stimulating  proper¬ 
ties.  The  following  plants  contain  a  large  pro¬ 
portion  of  essential  oil : — 

Mentha  piperita, 

Mentha  crispa, 

Mentha  polegium,  and  other  varieties 
of  the  genus  mentha, 

Lavandula  spica, 

Lavandula  latifolia, 

Salvia  officinalis, 

Rosmarinus  officinalis. 

Thymus  vulgaris. 

Thymus  serpyllum, 

Melissa  calamintha. 

Origanum  vulgare. 

Origanum  majorana. 

Origanum  dictamus, 

Plecthrantus  graveolens  (Patchouly). 

Some  less  aromatic  species  are  employed  prin¬ 
cipally  to  produce  a  certain  excitation  of  the  pul¬ 
monary  system,  for  the  purpose  of  facilitating 
the  expectoration  in  chronic  catarrh.  To  this 
class  belong : — 

Hyssopus  officinalis, 

Lavandula  stoechas, 

Marrubium  vulgare, 

Glechoma  hederacea. 

The  pharmaceutical  preparations  of  which  the 
labiated  plants  form  the  basis  are  divided  natu¬ 
rally  into  three  classes,  viz. : — 

1.  Preparations  which  contain  the  volatile 
principle  alone. 

2.  Preparations  which  contain  the  fixed  prin¬ 
ciples  alone. 

3.  Preparations  which  contain  both  the  fixed 
and  volatile  principles. 


Section  I. — Preparations  wjnch  contain  the 
Volatile  Principle  Alone, 

VOLATILE  OIL. 

The  flower  tops  of  the  labiated  plants  yield  by 
distillation  a  tolerably  large  quantity  of  vola¬ 
tile  oil. 

All  the  essences  of  the  labiated  plants  are 
oxygenated.  Nearly  all  of  them  deposit  in  the 
cold  and  after  long  standing  a  stearoptene. 

The  stearoptenes  of  the  essences  of  lavender 
and  spikenard  have  the  same  composition  as 
camphor.  Others  have  not  yet  been  examined  : 
this  much  is  known,  however,  that  the  stear¬ 
optenes  of  the  essences  of  mentha  piperita  and 
mentha  viridis  have  a  different  composition. 

The  essential  oils  of  the  labiated  plants  have 
been  studied  very  insufficiently.  It  would  ap¬ 
pear  that  the  essence  obtained  from  one  and  the 
same  plant  is  not  always  identical.  Thus  it  is 
said  that  the  essence  of  mint  yields  a  stearoptene 
only  if  the  flowers  have  been  gathered  in  full 
blow. 

ESSENCES. 

ELJEOSACCTIARUM  OF  PEFFEHMINT. 

Take  of  Essence  of  peppermint,  1  drop. 

White  sugar,  4  grammes. 

Mix. 

PEPPERMINT  LOZENGES. 

Take  of  White  sugar,  96  grammes. 

Essence  of  peppermint,  1  gramme. 

Peppermint-water,  a  sufficiency. 

F.S.A. 

ENGLISH  PEPPERMINT  LOZENGES. 

Take  of  White  sugar,  128  grammes. 

Essence  of  peppermint,  1  gramme. 

Gum  arabic. 

Gum  tragacanth,  of  each  2  grammes. 

Peppermint- water,  16  grammes. 


Make  into  lozenges  of  sixty  centigrammes 
each. 

DISTILLED  WATERS. 

DISTILLED  WATER  OF  PEPPERMINT. 

Take  of  Fresh  peppermint,  1  part. 

Water,  a  sufficiency. 

Distil  in  the  steam  apparatus  to  draw  ofif  one 
part  of  product. 

The  distilled  waters  of  balm,  mentha  crispa, 
hyssop,  and  ground  ivy  are  prepared  in  the  same 
way. 

DISTILLED  WATER  OF  LAVENDER, 

Take  of  Fresh  lavender,  1  part. 

Water,  a  sufficiency. 

Distil  in  the  steam  apparatus  to  draw  oflf  two 
parts  of  product. 

The  distilled  waters  of  sage  and  thyme  are 
prepared  in  the  same  way. 

DISTILLED  WATER  OF  ORIGANUM  (WILD 

marjoram). 

Take  of  Dried  origanum,  1  part. 

Distil  in  the  steam  apparatus  to  draw  off  four 
parts  of  product. 

The  distilled  water  of  wild  thj^me  (Thymus 
serpyllum)  and  the  aqua  vulneraria  are  prepared 
in  the  same  way. 

SYRUP  OF  FEPPERMINT, 

Take  of  Peppermint-water,  100  parts. 

Fine  white  sugar,  180  parts. 

Dissolve  without  the  aid  of  heat,  and  filter. 

The  syrup  is  perfectly  colourless. 


ALCOHOLATES. 

SIMPLE  ALCOHOLATE  OF  BALM. 

Take  of  Fresh  tops  of  balm,  1  part. 

Alcohol  of  80  C.  (31  Cartier),  3  parts. 

Distilled  water  of  balm,  1  part. 

Let  the  flowers  macerate  for  five  days  in  the 
fluid  ingredients,  and  distil  subsequently  to  draw 
off  2.^  parts  of  alcoholate. 

The  alcoholate  of  rosemary,  mint,  lavender, 
and,  in  fact,  the  simple  alcoholates  of  all  the 
labiated  plants,  are  prepared  in  the  same  way. 

VULNERARY  SPIRIT. 

( Spirituous  Vulnerary -water . ) 

Take  of  Fresh  leaves  and  tops  of  Sweet  basil, 

“  Calamint, 

“  Hyssop, 

“  Sweet  marjoram, 

“  Balm, 

“  Peppermint, 

“  Wild  marjoram, 

“  Rosemary, 

“  Savory, 

“  Sage, 

“  AVild  thyme, 

“  Thyme, 

“  -  AVormwood, 

“  Angelica, 

“  Fennel, 

“  Rue, 

Tops  of  hypericum  perforatum  (St. 

John’s  wort). 

Tops  of  lavender,  of  each  1  part. 

Alcohol  of  56  C.,  48  parts. 

Incise  the  plants,  let  them  macerate  for  six 
days  in  the  alcohol,  and  distil  off  32  parts  of  pro¬ 
duct. 


Section  II. — Preparations  which  contain  the  Fixed 
Principles  Alone. 

These  preparations  are  obtained  principally 
from  the  inodorous  labiated  plants.  They  con¬ 
sist  of  infusions,  extracts,  &c. 

EXTRACT  OF  GERMANDER  (CHAM.EDRYS.) 

Take  of  Dry  tops  of  germander,  any  quantity 
you  like. 

Reduce  the  tops  to  a  semifine  powder,  and 
lixiviate  with  water  at  68°  Fahrenheit.  Heat  the 
product,  strain,  and  evaporate  to  the  consistence 
of  an  extract. 

The  extracts  of  sage,  horehound,  &c.,  are  pre¬ 
pared  in  the  same  way. 


Section  III. — Preparations  which  contain  both  the 

Fixed  and  Volatile  Principles. 

§  I.  THE  ENTIRE  PLANT. 

AROMATIC  OR  VULNERARY  SPECIES. 

Take  of  Dry  leaves  of  Sage, 

“  Thyme, 

“  Wild  thyme, 

“  Hyssopus, 

“  Mentha  aquatica, 

“  Origanum, 

“  Wormwood,  of  each 

equal  parts. 

Mix. 

§  II.  PRODUCTS  OBTAINED  BY  THE 

ACTION  OF  AVATER  UPON  THE 

PLANTS. 

JUICE. 

The  labiated  plants  are  not  over  succulent, 
and  it  is  almost  invariably  necessary  to  add 
water  to  the  pulp  for  the  purpose  of  augmenting 
the  quantity  of  liquid  and  facilitating  the  ex¬ 
traction  of  the  juice.  The  juice  is  clarified  by 
simple  filtration,  or  with  the  aid  of  heat  in  a 
matras. 

INFUSION  OF  GROUND  IVY. 

Take  of  Dried  ground  ivy,  8  grammes. 

Boiling  water,  1,000  grammes. 

Let  the  ivy  infuse  in  the  water  for  one  hour, 
and  strain. 

The  ptisans  of  most  of  the  labiated  plants  are 
prepared  in  the  same  way.  As  regards  those  of 
sage  and  peppermint,  4  grammes  only  of  the 
plant  should  be  used  to  1,000  grammes  of  boiling 
water.  Of  the  non-aromatic  plants,  such  as 
germander,  Ajuga  reptans,  &c.,  16  grammes 
should  be  used  to  1,000  grammes  of  boiling 
water. 

AROMATIC  FOMENTATIONS. 

Take  of  Aromatic  species,  32  grammes. 

Boiling  water,  1,000  grammes. 

Let  the  species  infuse  in  the  water  for  two 
hours ;  strain. 

SYRUP  OF  HYSSOP. 

Take  of  Distilled  water  of  hyssop,  32  grammes. 

Dry  tops  of  hyssop,  1  gramme. 

Let  the  tops  digest  in  the  water  for  two  hours 
in  a  close  water- bath.  Let  the  liquor  cool,  and 
strain  it  without  squeezing.  Add  for  every  100 
parts  of  the  liquor  180  parts  of  sugar,  and  prepare 
a  syrup  by  simple  solution  in  a  covered  water- 
bath. 

The  syrups  of  ground  ivy,  Mentha  crispa, 
horehound,  water-germander  (Teucrium  scor¬ 
dium),  Lavandula  stoechas,  and  Origanum  dic¬ 
tamus  are  prepared  in  the  same  way. 

COMPOUND  SYRUP  OF  FRENCH  LAVENDER 
(LAVANDULA  STCECHAS.) 

Take  of  Dry  flowers  of  Lavandula  stoechas," 
12  parts. 

Tops  of  Thyme, 

“  Calamint, 

“  Origanum,  of  each  6  parts, 

“  Sage, 

“  Betony, 

“  Rosemary, 

Seeds  of  Rue, 

“  Fennel,  of  each  2  parts. 

Cinnamon, 

Ginger, 

'  Calamus  aromaticus,  of  each  1  part. 

AVater,  500  parts. 

Sugar,  310  parts. 

Let  the  plants  infuse  in  the  water  for 
twenty-four  hours ;  strain,  and  distil  to  obtain 
32  parts  of  product.  Convert  these  into  syrup 
with  58  parts  of  sugar,  in  a  close  vessel.  AVith 
the  residue  of  the  distillation  and  the  remainder 
of  the  sugar  prepare  a  syrup  by  coction  and 
clariflcation,  and  mix  this  with  the  former. 

§  III.  PRODUCTS  OBTAINED  BY  THE 

ACTION  OF  ALCOHOL  UPON  THE 
PLANTS. 

RED  VULNERARY- WATER. 

{Vulnerary  Tincture.) 

Take  of  Each  of  the  plants  which  form  the  in¬ 
gredients  of  the  vulnerary  spirit  or 
spirituous  vulnerary  water,  1  part. 

Alcohol  of  80  0.(31®  Cartier),  32  parts. 
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Incise  the  plants,  let  them  macerate  in  the 
alcohol  for  fifteen  days,  strain  with  expression, 
and  filter. 

This  tincture  is  brown,  and  not  red,  as  one 
would  be  led  to  suppose  from  its  name.  It  con¬ 
tains  the  volatile  oil  and  the  fixed  and  soluble 
principles  of  the  plants.  The  vulnerary  spirit 
(coloured  red  with  cochineal)  is  sometimes  sub¬ 
stituted  for  it ;  this  ought  never  to  be  done, 
however,  since  the  vulnerary  spirit  contains  only 
the  volatile  principles  of  the  plants. 

§  IV.  PRODUCTS  OBTAINED  BY  THE 
ACTION  OF  WINE  AND  VINEGAR 
UPON  THE  PLANTS. 

AROMATIC  WINE. 

Take  of  Aromatic  species,  2  parts. 

Red  wine,  16  parts. 

Vulnerary  spirit,  1  part. 

Let  the  aromatic  species  macerate  in  the  wine 
for  eight  days  ;  strain  with  expression,  filter,  and 
add  the  vulnerary  spirit  to  the  filtrate. 

VINEGAR  OF  LAVENDER. 

Take  of  Dry  flower  tops  of  lavender,  1  part. 
White  vinegar,  12  parts. 

Let  the  flowers  macerate  in  the  vinegar  for 
eight  days  ;  strain  with  expression,  and  filter. 

The  vinegars  of  rosemary,  sage,  &c.,  are  pre¬ 
pared  in  the  same  way. 

AROMATIC  VINEGAR. 

Take  of  Aromatic  species,  1  part. 

White  vinegar,  10  parts. 

Let  the  species  macerate  in  the  vinegar  for 
eight  days  ;  strain  with  expression,  and  filter. 

AURANTIAC^. 

There  exists  a  great  analogy  between  all  the 
plants  of  the  family  of  the  Aurantiacae.  They  all 
abound  in  essential  oil,  which  is  found  enclosed 
in  minute  vesicles  in  various  parts  of  the  plant, 
and  principally  in  the  leaves,  flowers,  and  peel. 

The  fruits  are  mostly  filled  with  an  acid,  more 
or  less  sweetened,  juice,  which  owes  its  properties 
to  citric  acid.  They  are  enclosed  in  a  thick  peel, 
the  outer  surface  of  which  contains  a  multitude 
of  minute  vesicles  filled  with  essential  oil. 

We  employ  in  medicine  the  following  species : — 
Sweet  oranges— Citrus  aurantium. 
Bitter  oranges — Citrus  vulgaris, 
Citrons,  lemons,  and  cedrats — Citrus 
limonium  et  Citrus  medica. 

Limes  and  bergamots — Citrus  limetta. 


LEAVES. 

The  leaf  of  the  orange-tree  alone  is  employed 
in  medicine,  usually  in  infusion  (12  grammes 
per  quart  of  boiling  water),  or  in  the  form  of 
powder,  as  a  stomachic  and  antispasmodic  agent, 
in  doses  of  from  forty  centigrammes  to  one 
gramme. 


FLOWERS. 

Orange  flowers  are  considered  to  possess  anti¬ 
spasmodic  properties. 

We  use  the  flowers  both  of  the  sweet  and  bitter 
varieties.  The  latter  have  a  more  agreeable  and 
aromatic  odour  than  the  former,  and  are,  there¬ 
fore,  mostly  preferred.  It  is  for  this  reason 
that  the  orange -flower- water  prepared  at  Paris, 
and  which  is  made  with  the  flowers  of  the  bitter 
variety,  is  superior  to  that  prepared  in  the  south 
of  France,  where  it  is  made  with  the  sweet  va¬ 
riety. 

ORANGE-FLOWER- WATER. 

Take  of  Fresh  orange  flowers,  any  quantity 
you  like. 

W ater,  a  sufiiciency. 

Distil  in  the  steam  apparatus. 

The  Pharmaceutical  Codex  of  France  pre¬ 
scribes  to  distil  over  double  the  weight  of  the 
flowers  of  product.  This  product  is  termed  the 
double  orange- water.  The  simple  orange-water 
is  prepai  ed  by  diluting  the  double  with  an  equal 
volume  of  distilled  water. 

In  the  south  of  France  they  prepare  water  of 
greater  strength  than  the  double.  This  water  is 
sold  in  commerce  under  the  name  of  quadruple 
orange- flower- water,  and  is  obtained  by  dis¬ 


tilling  off  an  equal  weight  of  product  to  that  of 
the  flowers  used. 

Formerly  orange-flower- water  was  prepared  by 
putting  the  flowers  into  cold  water  and  heating  ; 
but  the  product  was  turbid.  M.  Botentuit  has 
observed  that  a  limpid  product  is  obtained  if  the 
flowers  are  put  into  the  water  only  when  the 
latter  is  boiling. 

Orange  flowers  contain  acetic  acid,  which  dis¬ 
tils  over  with  the  water.  Orange-flower-water 
is  accordingly  acid,  and  this  is  a  rather  serious 
inconvenience  as  regards  the  orange-flower- 
water  of  commerce,  which  is  usually  expedited  to 
distant  places  in  badly-tinned  copper  flasks, 
where  it  dissolves  in  the  course  of  time  a  portion 
of  the  copper.  To  remedy  this  M.  Boullay  re¬ 
commends  to  add  to  the  flowers  in  the  still  16 
grammes  of  magnesia  for  every  kilogramme  of 
flowers,  in  order  to  saturate  the  acetic  acid.  I 
do  not  know  whether,  nor  with  what  success, 
this  recommendation  has  been  followed. 

We  are  indebted  to  M.  Rouelle  for  the  follow¬ 
ing  method  of  preserving  orange  flowers:— The 
flowers  are  bruised  and  pounded  into  a  paste, 
which  is  then  mixed  with  one  fourth  its  own 
weight  of  sea  salt.  In  this  state  they  keep  for  a 
long  time,  and  yield  a  good  product  upon  distil¬ 
lation. 

NEROLI. 

(essence  of  ORANGE  FLOWERS.) 

On  the  distillation  of  orange  flow'ers  a  certain 
quantity  of  volatile  oil  separates,  which  is  found 
floating  on  the  surface  of  the  water.  This  oil  is 
called  Neroli.  It  has  a  sweet  aromatic  odour 
which  differs  from  that  of  the  flowers.  In  my 
opinion  it  is  a  product  of  the  alteration  of  the 
natural  essential  oil.  The  latter  is  more  soluble 
than  neroli,  and  remains  in  solution  in  the  water, 
where  its  presence  may  be  demonstrated  by 
agitating  the  distillate  with  pure  ether,  and  col¬ 
lecting  the  ether,  which  will,  upon  spontaneous 
evaporation,  leave  a  small  quantity  of  an  essen¬ 
tial  oil,  readily  soluble  in  water,  and  of  exactly 
the  same  odour  as  the  flower. 

Neroli  contains  a  solid  crystallizable  oil,  to 
which  its  discoverer,  Plisson,  has  given  the  name 
of  Aurade,  This  oil  may  be  readily  procured 
by  mixing  the  neroli  with  alcohol  of  85  C., 
and  letting  the  mixture  stand  at  rest  for  a  few 
days. 

SYRUP  OF  ORANGE  FLOWERS. 

Take  of  Distilled  orange-flower- water,  100 
parts. 

Fine  white  sugar,  180  parts. 

Melt  the  sugar  in  the  water  without  the  aid  of 
heat,  and  filter  the  syrup. 


PEEL. 

The  outer  surface  of  the  rind  or  peel  of  lemons 
and  oranges  contains  a  multitude  of  small  vesi¬ 
cular  cells  which  enclose  a  volatile  oil.  In  the 
soft  white  part  of  the  peel  is  found  a  bitter 
matter,  which  has  been  obtained  in  the  form  of  a 
bitter  extract,  insoluble  in  ether,  soluble  in 
alcohol ;  this  matter  has  not  been  much  studied 
as  yet.  The  white  part  of  the  peel  contains  also 
a  crystalline  substance  apparently  related  with 
the  series  of  crystalline  resins  which  are  inso¬ 
luble,  or  sparingly  soluble,  in  cold  alcohol. 
The  name  Hesperidin  has  been  given  to  this 
matter. 

The  pips  contain  a  bitter  crystalline  matter,  to 
which  Bernays  has  given  the  name  Lemonin. 
This  principle  is  insoluble  in  water  and  in  ether, 
but  very  soluble  in  alcohol  and  in  dilute  acids. 

ESSENTIAL  OIL  OF  LEMON  AND  ORANGE  PEEL. 

The  essential  oil  of  lemon  and  orange  peel 
may  be  procured  either  by  distillation  in  the 
usual  way,  or  by  simple  expression.  To  effect 
the  latter,  the  outer  yellow  part  of  the  peel  is 
finely  grated,  and  the  pulp  subjected  to  the 
action  of  the  press  in  a  horsehair  bag.  The  ex¬ 
pressed  liquid  separates  into  two  layers,  of  which 
the  lower  consists  of  water,  the  upper  of  essen¬ 
tial  oil. 

The  expressed  essential  oil  of  the  rind  of  the 
Aurantiacae  has  a  most  agreeable  flavour,  and 
is,  in  this  respect,  superior  to  the  oil  obtained  by 
distillation.  It  is  invariably  coloured,  and  is 


less  pure  than  the  distilled  oil,  as  it  holds  in  so¬ 
lution  some  fixed  principles. 

We  prepare  both  by  distillation  and  simple 
expression  the  volatile  oils  of 
Citrus  aurantium, 

“  vulgaris, 

“  limonium, 

“  medica, 

“  limetta. 

TTae  following  table  (by  Raybaud)  shows  the 
respective  quantities  of  oil  obtained  by  the  two 
processes : — 

By  Ex-  By  Dis- 
prc’ssion.  tillation. 
grs.  gra. 


100  bergamots  gave  3,550  grammes 

of  pulp,  which  yielded . 80  — 

100  of  the  Citrus  medica  gave 
3,550  grammes  of  pulp,  which 

yielded .  50  72 

100  lemons  gave  3,500  grammes  of 

pulp,  which  yielded .  60  44 

100  limes  (Citrus  limetta)  gave 
3,500  grammes  of  pulp,  which 

yielded .  30  34 

100  oranges  gave  2,600  grammes  of 
pulp,  which  yielded  . .  80  88 


The  essential  oil  of  lemons  is  composed  of 
Cjo  H3. 

It  has  accordingly  the  same  composition  as 
the  essence  of  turpentine,  but  its  saturative 
capacity  is  double  that  of  the  latter.  It  yields 
with  hydrochloric  acid  a  solid  and  a  liquid  cam¬ 
phor,  w’hich  M.  Capitaine  and  myself  have  found 
to  be  isomeric. 

The  essence  of  lemon  differs  from  that  of  tur¬ 
pentine  moreover  in  odour,  and  also  in  this, 
that  the  former  has  a  power  of  rotation  to  the 
right,  -whereas  the  latter  rotates  to  the  left.  The 
same  applies  to  the  essences  of  the  other  Auran- 
tiacse,  which  have  all  the  same  composition,  the 
same  equivalent,  and  rotate  in  the  same  direc¬ 
tion; 

The  essence  of  bergamots,  however,  seems 
to  contain  an  oxygenated  oil  ;  the  other  es¬ 
sences  of  the  Aurentiacie  contain  also  a  very 
trifling  proportion  of  oxygenated  oil. 

ELiEOSACCHARUM  OF  LEMON  OR  ORANGE. 

Take  of  Essence  of  lemons  or  of  oranges,  1 
drop. 

Sugar,  4  grammes. 

Mix. 

A  better  way  is  to  rub  the  fresh  peel  with 
sugar,  and  to  reduce  the  latter  subsequently 
to  a  fine  uniform  powder.  Eight  grammes  of 
sugar  should  be  used  for  one  orange  or  one 
lemon. 

ALCOHOLATE  OF  LEMONS,  ORANGES,  &C. 

Take  of  Fresh  peel  of  lemons,  or  oranges,  or 
bergamots,  1  part. 

Alcohol  of  80  C.  (31°  Cartier),  6 
parts. 

Let  the  peel  macerate  in  the  alcohol  for  three 
or  four  days  ;  distil  to  dryness  in  the  water- 
bath. 


EAU  DE  COLOGNE. 


Take  of  Essential  oil  of  Bergamots, 

“  Lemon, 

“  Limes  (Citrus  li¬ 

metta), 

“  Oranges,  of  each  16 

grammes. 

“  Cedrats  (Citrus  me¬ 

dica), 

“  Rosemary, 

“  Lavender, 

“  Orange  flowers,  of 

each  8  grammes. 

“  Cinnamon,  4  grms. 

Alcohol  of  88  C.  (34°  Cartier),  1,500 


grammes. 

Dissolve  the  essences  in  the  alcohol,  let  the 
solution  stand  for  a  few  days,  and  then  distil  in 
the  water-bath  nearly  to  dryness ;  add  to  the 


product — 


Compound  alcoholate  of  balm,  200 
grammes. 

Alcoholate  of  rosemary,  30  grammes. 
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TINCTURE  OF  ORANGE  PEEL. 

Take  of  Peel  of  bitter  oranges,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  5 
parts. 

Let  tbe  peel  macerate  in  the  alcohol  for  fifteen 
days  ;  strain  with  expression,  and  filter. 

This  tincture  contains  both  the  bitter  and 
aromatic  parts  of  the  orange. 

SYRUP  OF  BITTER  ORANGES. 

Take  of  Peel  of  bitter  oranges,  1  part. 

Boiling  water,  7  parts. 

White  sugar,  about  10  parts. 

Pour  the  boiling  water  over  the  peel,  and 
after  twelve  hours’  infusion  strain  with  expres¬ 
sion  ;  filter  the  liquid,  and  dissolve  the  sugar  in 
the  filtrate  in  a  close  vessel,  in  the  proportion 
of  180  parts  of  sugar  for  every  100  parts  of 
liquid. 

Ten  grammes  of  this  syrup  correspond  to  one 
half  gramme  of  peel  of  bitter  oranges. 

SYRUP  OF  PEEL  OP  SWEET  ORANGES. 

Take  of  Fresh  peel  of  sweet  oranges,  1  part. 

Boiling  water,  5  parts. 

Infuse  for  twelve  hours,  strain  with  expres¬ 
sion,  and  fijter.  Dissolve  in  the  filtrate  180 
parts  of  sugar  for  every  100  parts  of  liquid. 


DIAMAGNETISM  AND  THE  CRYSTAL- 
LINE  POLARITY  OF  BISMUTH. 

A  LECTURE  DELIVERED  AT  THE  ROYAL  SOCIETY, 
FEBRUARY  26. 

By  Professor  FARADAY.* 


It  has  been  thought  that  certain  facts  which 
have  come  out  from  investigations  in  which  I 
have  lately  been  engaged  have  sufficient  interest 
to  be  made  the  subject  of  a  special  lecture  here. 
I  shall  be  happy  if  I  can  communicate  to  those 
present  some  idea  of  those  views  which  have 
suggested  themselves  to  my  own  mind,  and 
which  are,  as  I  trust,  connected  with  results  of 
the  greatest  importance  to  subjects  which  have 
been  hitherto  mysterious,  and  on  which  our 
knowledge  has  been  uncertain.  1  hope  to  ex¬ 
perience  the  forbearance  of  those  present  if,  in 
endeavouring  to  communicate  that  informa¬ 
tion  at  once,  with  scientific  precision,  and 
in  a  popular  manner,  my  habits  of  thinking 
and  speaking  may  betray  me  into  expressions 
less  lucid  than  I  might  deliberately  choose,  at 
the  same  time  I  promise  to  exercise  the  greatest 
diligence  in  avoiding  all  occasion  of  misappre¬ 
hension. 

Those  who  are  in  the  habit  of  paying  attention 
to  the  general  properties  of  matter,  and  of  in¬ 
vestigating  its  laws,  are  acquainted  with  nothing 
more  surprising  than  the  extraordinary  progress 
which  has  of  late  years  been  made  in  our  know¬ 
ledge  of  the  power  of  magnetic  force,  and  of  the 
susceptibilities  of  being  acted  on  by  that  power. 
This  force  really  seems  to  exercise  a  dominating 
rule  over  matter,  and  some  of  us  even  expect 
to  find  that  its  reign  is  as  universal  as  that 
of  gravity  itself.  Let  us,  before  proceed¬ 
ing  to  the  consideration  of  the  magnetic  pro¬ 
perty  of  bismuth,  glance  at  the  general  nature  of 
the  magnetic  power.  To  apprehend  clearly  how 
it  is  that  this  force  is  made  active  in  a  manner 
new  to  our  knowledge  of  the  properties  of  crys¬ 
talline  bodies, — to  show  a  certain  relation  of 
matter  in  virtue  of  a  structural  crystalline  con¬ 
dition,  and  in  respect  of  no  other  quality  which 
the  body  possesses,  and  the  manner  in  which  we 
have  found  it  to  act  in  several  cases,  and  perhaps 
may,  one  day,  detect  it  in  all,  all  this  requires 
that  we  should  operate  with  a  powerful  magnet. 
The  reason  of  this  is,  not  that  the  ordinary  mag¬ 
netic  influences  are  weak  or  insignificant,  but 
because  I  want  to  pass  beyond  them,  and  to 
destroy  the  balance  of  forces  which  conceals 
their  existence,  and  to  make  this  one  magnetic 
force  prevail  over  the  rest.  So,  if  I  wanted  to  il¬ 

*  This  leeturi-  was  delivered  to  give  Prince  Albert  and 
other  notabilities  an  opportunity  of  becoming  acquainted 
with  the  results  of  Ur.  Faraday’s  re.-earches  in  this  new 
and  iniporlant  branch  of  pliilosophical  inquiry.  His  Royal 
Highness  evinced  a  great  interest  in  the  subject,  and 
repeated  several  of  the  experiments  at  the  close  of  the 
lecture. 


lustrate  the  force  of  gravity,  although  the  law  is 
the  same  for  small  bodies  as  for  large  ones,  I  can 
only  exhibit  it  by  means  of  the  earth,  for  nothing 
smaller  would  overcome  all  the  influences  at 
work.  In  this  case  I  require  a  large  magnet,  not 
because  the  power  of  diffused  magnetism  is  insig¬ 
nificant  ;  by  far  the  most  powerful  influences  at 
work,  changing  the  face  of  our  globe,  are  those 
which  result  from  an  accumulation  of  forces  in¬ 
dividually  small,  but  amazingly  multiplied. 
You  cannot  take  two  particles  of  matter  and 
watch  them  gravitating  towards  each  other  but 
see  how  great  the  amount  of  force  is  when  you 
take  all  the  particles  of  the  earth.  The  electro¬ 
magnet  before  us  offers  this  great  power.  It  con¬ 
sists  of  a  massive  bar  of  soft  iron,  bent  so  as  to 
present  its  two  ends  at  the  same  horizontal  level: 
around  this  wires  communicating  with  the 
voltaic  battery  are  wound  so  as  to  place  the  iron 
within  a  helix.  When  a  current  of  electricity  is 
made  to  pass  through  the  helix  the  bar  of  iron 
instantly  acquires  the  property  of  attracting 
another  piece  of  iron  ;  in  fact,  of  assuming  all 
the  functions  of  a  magnet  in  a  very  high  degree. 
These  magnetic  properties  are  transient,  and 
vanish  when  the  electricity  ceases  to  pass  through 
the  wire.  This  arrangement  gives  me  a  magnet 
capable  of  sustaining  an  enormous  weight 
which  would  astonish  you  could  I  but  digress  to 
exhibit  an  illustration.  The  great  advantage  of 
operating  with  a  magnet  thus  constructed  is, 
that  I  can  lay  the  power  on  or  take  it  off  at 
pleasure,  by  approximating  the  two  points  where 
contact  is  made,  or  by  removing  them  asunder, 
breaking  contact,  as  we  call  it.  Now,  between 
the  twc  ends  of  the  piece  of  soft  iron,  the  poles 
of  this  magnet,  a  space  remains,  and  in  this 
space  a  force  resides,  and  of  course  has  always 
resided,  but  for  ages  this  force  escaped  the 
notice  of  any  human  eye,  and  even  now  we  are 
only  beginning  to  learn  something  of  its  extent. 
It  is  this  space  which  is  at  present  to  be  used, 
and  in  it,  as  we  all  now  know,  a  mighty  power 
exists,  acting  in  virtue  of  certain  emanations 
which  go  out  from  the  poles  of  the  magnet  which 
are  its  limits.  It  is  called  the  “  magnetic  field.” 
I  suspend  a  piece  of  copper  by  a  thread  in 
the  magnetic  field,  which  has  been  twisted ; 
the  tendency  of  the  thread  to  untwist  com¬ 
municates  a  spinning  motion  to  the  cop¬ 
per  ;  having  allowed  the  metal  to  acquire 
a  certain  momentum,  I  put  on  the  power 
and  the  spinning  ceases.  This  experiment 
shows  that  the  magnet  does  exert  an  in¬ 
fluence  on  copper.  But  of  what  kind  is  that 
influence  ?  Does  the  magnet  attract  copper 
as  it  does  iron.  No  ;  let  a  piece  of  copper  be 
suspended  horizontally  between  the  poles  of  a 
magnet,  and,  instead  of  its  pointing,  as  iron  does, 
towards  the  pole  of  the  magnet,  it  assumes  a 
position  at  right  angles  to  that  taken  up  by  the 
iron.  It  presents  its  sides  and  not  its  extremi¬ 
ties  to  the  poles.  Suspend  a  bar  of  soft  iron 
over  the  poles  of  a  horseshoe  magnet  so  that  it 
may  be  free  to  move,  and  it  will  attain  a  state  of 
rest  in  a  position  parallel  to  a  line  connecting 
both  poles,  or  in  a  direction  of  what  has  been 
called  the  lines  of  magnetic  force.  But  copper 
thus  suspended  vibrates,  and  ultimately  comes 
to  rest  in  a  line  equidistant  from  both  poles, 
and  perpendicular  to  the  lines  of  magnetic  force. 
This  is  the  reason  for  the  cessation  of  motion  in 
the  piece  of  copper  which  we  suspended  by  the 
thread.  The  copper  is  a  diamagnetic  body,  and 
is  thus  repelled  by  both  poles  of  the  magnet, 
and  the  transverse  position  is  imposed  upon  it. 
This  power  pervades  the  magnetic  field  in  the 
most  complete  manner,  not  only  circulating 
where  the  copper  is,  but  below,  around,  and 
above  it. 

If  I  take  a  ball  of  copper  weighing  from  four 
to  five  pounds,  and  spin  it  between  the  magnets, 
the  same  effect  is  seen  immediately  the  power  is 
laid  on.  We  may  make  this  plain  by  another 
experiment.  Let  us  take  several  copper  plates 
bound  together  in  a  bundle,  and  attempt  to  move 
them  rapidly  between  the  poles  of  the  magnet, 
as  if  sawing  the  air  ;  we  can  do  so  while  no 
magnetic  force  is  passing,  but  on  laying  on  the 


power  our  progress  is  restrained ;  the  hori¬ 
zontal  motion  can  only  be  persevered  in 
with  considerable  exertion.  "When  magnet¬ 
ism  was  not  at  work  we  had  no  difficulty, 
but  immediately  the  current  was  completed  by 
making  contact  the  horizontal  motion  became 
slow,  and  by  no  means  easy  of  communication. 
This  may  be  made  yet  more  obvious  by  taking 
a  copper  plate  and  fixing,  so  that  it  turns  on  a 
horizontal  axis,  between  the  poles  of  the  magnet : 
by  means  of  a  twirling  machine  we  give  it  a 
very  great  rotatory  velocity.  It  moves  round 
very  fast  indeed,  and,  if  in  the  first  experiment 
we  seemed  to  be  sawing  the  air,  then  this  copper 
plate  is  a  circular  saw.  Now  we  make  contact, 
and  the  plate,  notwithstanding  the  momentum  it 
had  acquired,  is  brought  to  a  state  of  rest  almost 
as  soon  as  contact  is  made. 

I  think  these  two  experiments  will  have  con¬ 
veyed  to  your  minds  some  notion  of  the  degree 
of  the  power  which  resides  between  the  poles, 
but  also  of  its  energetic  influence,  not  only  upon 
bodies  which  it  attracts,  as  it  does  iron,  but  on 
those  which  are  diamagnetic  in  the  sense  in 
which  that  word  has  been  explained.  I  might 
go  on  to  show  you  that  no  terrestrial  body  is 
exempt  from  the  force  of  magnetism,  but  that 
every  substance  known,  not  merely  those  which 
are  inorganic  and  amorphous,  but  those  which 
are  organic,  are  acted  on  in  one  or  other  of  these 
ways  when  brought  into  the  magnetic  field. 
Suppose  we  take  an  apple,  and  cut  it  so  as  to 
have  two  parallel  flat  surfaces,  and  then  suspend 
it  in  the  magnetic  field,  it  soon  ceases  to  vibrate, 
and  takes  up  a  constant  position,  the  transverse 
position  perpendicular  to  the  line  which 
connects  the  poles  of  our  magnet.  If  we 
take  a  fish,  and  suspend  it  in  like  manner, 
a  similar  direction  is  taken  up;  its  organiza¬ 
tion  has  diamagnetic  properties.  But  it  is 
not  only  on  solid  bodies  that  we  find  a 
inagnetic  power  exerted.  Gases  and  flames  are 
likewise  influenced.  Let  us  just  look  a  little 
nearer  at  this  singular  fact.  The  apparatus  by 
which  we  illustrate  this  phenomenon  consists 
first  of  a  powerful  electro-magnet.  The  two 
terminal  pieces  of  iron  forming  the  virtual  mag¬ 
netic  poles  are  each  1.7  inch  square,  and  6  inches 
long,  but  the  ends  are  shaped  to  a  cone,  of  which 
the  sides  have  an  angle  of  about  100°,  the  axis  of 
which  is  horizontal,  and  in  the  upper  surface  of 
the  pieces  of  iron.  The  apex  of  each  end  is 
rounded,  nearly  one  tenth  of  an  inch  of  the  cone 
being  in  this  way  removed.  When  these  termi¬ 
nations  are  brought  near  to  each  other  they  give 
a  powerful  effect  in  the  magnetic  field,  and  the 
axial  line  of  magnetic  force  is  of  course  hori¬ 
zontal,  and  on  a  level  with  the  upper  surface  of 
the  bars. 

Now,  when  we  hold  the  flame  of  a  wax  taper 
near  the  axial  line,  but  on  one  side  or  the  other, 
the  flame  is  affected,  and  recedes  from  the  axial 
line,  moving  equatorially,  until  it  takes  up  an 
inclined  position,  as  if  a  gentle  wind  is  causing 
its  deflection  from  the  upright  position  ;  but  the 
moment  we  remove  the  magnetism  this  effect 
ceases.  When  we  place  the  flame  so  as  to  rise 
across  the  magnetic  axis,  the  effect  of  the  mag¬ 
netism  is  to  compress  the  flame  between  the 
points  of  the  poles,  making  it  recede  in  the  di¬ 
rection  of  the  axial  line  from  the  poles  towards 
the  middle  of  the  transverse  plane,  and  also  to 
shorten  the  top  of  the  flame.  At  the  same  time 
the  top  and  sides  of  the  compressed  part  burn 
more  vividly,  because  of  two  streams  of  air, 
which  set  in  from  the  poles  on  each  side,  directly 
against  the  flame,  and  then  pass  out  with  it  at 
the  equatorial  direction.  But  there  is  at  the 
same  time  a  repulsion  or  retrocession  of  the 
parts  of  the  flame  from  the  axial  line,  for  those  por¬ 
tions  which  are  below  do  not  ascend  so  quickly  as 
before.  Now,  if  w'e  raise  the  flame  a  little  more, 
the  effect  of  the  magnetic  force  is  to  increase  the 
intensity  of  all  these  results,  and  the  flame 
actually  becomes  of  a  fish-tail  shape,  displayed 
across  the  magnetic  axis.  If  the  flame  is  raised 
until  about  two  thirds  of  it  are  above  the  level  of 
the  axial  line,  and  the  poles  approach  so  near 
each  other  that  they  begin  to  cool  and  compress 
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the  part  of  the  flame  at  the  axial  line,  yet  with¬ 
out  interfering  with  its  rising  freely  between 
them,  then  on  rendering  the  magnet  active  the 
flame  becomes  more  and  more  compressed  and 
shortened,  and  as  the  effects  reach  their  maxi¬ 
mum  the  top  at  last  descends,  and  the  flame  no 
more  rises  between  the  magnetic  poles,  but 
spreads  out  right  and  left,  and  a  double  flame  is 
produced  with  two  long  tongues.  When  we 
throw  the  magnet  out  of  action  the  flame 
resumes  its  ordinary  upright  position  at 
once,  but  is  depressed  and  redivided  again 
when  the  magnetic  action  is  renewed.  If  we  take 
a  small  flame,  only  about  one  third  of  an  inch 
high,  and  place  it  between  the  poles,  the  mag¬ 
netic  force  instantly  depresses  it  to  an  equatorial 
disc.  If  a  ball  of  cotton,  about  the  size  of  a 
nut,  be  bound  up  by  wire,  soaked  in  ether,  and 
inflamed,  it  will  give  aflame  five  or  six  inches 
high.  When  we  place  this  large  flame  between 
the  poles  it  rises  freely,  but  as  soon  as  the  mag¬ 
net  is  rendered  active  it  divides,  and  passes  off 
into  two  flames,  one  of  which  is  on  one  side  and 
one  on  the  other  side  of  the  axial  line.  If  we 
take  the  flames  produced  by  alcohol,  ether,  coal- 
gas,  hydrogen,  sulphur,  phosphorus,  and  cam¬ 
phor,  we  find  them  all  affected  in  the  same  man¬ 
ner,  though  not  wdth  equal  strength.  The 
brightest  flames  seem  to  be  most  affected.  We 
may  observe  the  diamagnetic  tendency  as  well  in 
smoke  as  in  flame,  and  the  results  are  yet  more 
sti iking  and  instructive.  Let  us  take  a  taper 
made  of  wax,  coloured  green  by  verdigris :  this,  if 
suffered  to  burn  upright  for  a  minute  and  then 
blown  out,  will  usually  leave  a  wick  with  a  spark 
of  fire  on  the  top.  This  subdued  combustion 
will,  however,  go  on  for  an  hour  or  more,  send 
ing  up  a  thin  dense  stream  of  smoke,  which  in  a 
quiet  atmosphere  will  rise  vertically  f  u  six  or 
seven  inches,  and  in  a  moving  atmosphere  will 
show  every  change  of  its  motion,  both  as  to  direc¬ 
tion  and  intensity.  Now,  when  this  taper  is 
held  beneath  the  poles  so  that  the  stream  of 
smoke  passes  a  little  on  one  side  of  the  axial 
line,  the  stream  is  scarcely  affected  by  the  power 
of  the  magnet,  the  taper  being  three  or  four  inches 
below  the  poles ;  but,  if  the  taper  be  raised  so  that 
the  coal  is  not  more  than  an  inch  below  the 
axial  line,  the  stream  of  smoke  is  much  more 
affected,  being  bent  outwards,  and  if  it  be  brought 
still  higher  there  is  a  point  at  which  the  smoke 
leaves  the  taper  wick  even  in  a  horizontal  direc¬ 
tion  to  go  equatorially.  If  the  taper  be  held  so 
that  the  smoke  stream  passes  through  the  axial 
line,  and  then  the  distances  be  raised  as  before, 
there  is  little  or  no  effect  when  the  wick  is  four 
inches  below ;  but,  being  raised  as  soon  as  the 
warm  part  of  the  stream  is  between  the  poles,  it 
tends  to  divide,  and  when  the  ignited  wick  is 
about  an  inch  below  the  axial  line  the  smoke 
rises  vertically  in  one  column  until  about  two 
thirds  of  that  distance  are  passed  over,  and  then 
divides,  going  right  and  left,  leaving  the  space 
between  the  poles  clear.  As  the  taper  is  slowly 
raised  the  division  of  the  smoke  descends, 
taking  place  lower  down  until  it  occurs 
upon  the  wick.  If  the  taper  be  raised  still 
more  the  magnetic  effect  is  so  great  as  not  only 
to  divide  the  stream  but  to  make  it  descend  on 
each  side  of  the  ignited  wick,  presenting  a  figure 
resembling  that  of  the  letter  W,  and,  at  the  same 
time,  the  top  of  the  burning  wick  is  greatly’ 
brightened  by  the  stream  of  air  that  is  impelled 
downwards  upon  it.  Flame  and  smoke  are  thus 
shown  to  be  diamagnetic  :  the  same  phenomena 
are  observed  in  gases.  To  exhibit  this  property 
of  gases  requires  some  little  management :  it  may, 
nevertheless,  be  done.  To  enable  me  to  govern 
the  supply  of  gas  to  the  magnetic  field,  I  make 
use  of  the  following  arrangement 1  take  a 
Woulf’s  bottle,  having  three  apertures  at  the 
top,  a,  b,  and  c ;  a  wide  tube  is  fixed  into  a, 
which  descends  into  the  bottle  at  the  bottom, 
and  is  open  above  and  below  ;  this  is  employed 
for  conveying  w'ater  into  the  bottle,  and  dis¬ 
placing  gas  previously  within  it.  Aperture  b 
is  closed  with  a  stopper.  Aperture  c  has  an 
external  tube  with  a  stopper  fixed  in  it  to  con¬ 
duct  the  gas  to  any  locality  desired.  To  expel 


the  gas  and  send  it  forward,  a  cistern  of  water 
is  placed  above  the  bottle,  and  its  cock  so 
plugged  as  that  when  full  open  it  delivers  ex¬ 
actly  twelve  cubic  inches  of  fluid  in  a  minute. 
This  stream  of  water  is  directed  into  aperture  a, 
the  cock  of  tube  c  being  left  open,  and  thus 
twelve  inches  of  gas  are  delivered  within  a 
minute  of  time.  To  deliver  this  gas  at  the 
magnetic  pole  I  employ  a  piece  of  bent  glass 
tube  having  an  aperture  of  about  one  eighth  of 
an  inch  internal  diameter.  When  the  gas 
to  be  delivered  as  a  stream  is  heavier  than 
the  surrounding  medium,  the  glass  tube 
is  bent  so  as  to  deliver  the  gas  down¬ 
wards  and  over  the  axial  line.  In  order 
to  trace  the  course  of  the  gaseous  streams  a 
little  ammonia  vapour  will  in  some  instances 
suffice,  but  as  the  little  cloud  of  muriate  of 
ammonia  is  itself  dianiagnetic,  and  the  tran¬ 
quil  condition  of  the  air  in  the  magnetic  fluid  is 
thus  too  much  disturbed,  I  prefer  to  employ 
catch-tubes,  consisting  of  tubes  of  thin  glass 
about  the  size  and  length  of  a  finger,  open  at 
both  ends,  and  fixed  upon  little  stands,  so  that 
they  may  be  adjusted  either  over  or  under  the 
magnetic  poles  at  pleasure.  Now,  we  have  to 
provide  somes  means  of  ascertaining  through 
which  catch-tube  the  gas  passes,  and  lor  this 
purpose  I  hang  in  each  of  the  tubes  a  little 
piece  of  bibulous  paper,  folded  and  bound  round, 
and  dipped  in  the  solution  of  ammonia.  The 
gas  is  delivered  into  the  field  of  magnetic  action 
perfectly  clear  and  transparent,  but  it  is  made 
evident,  by  the  visible  fume  formed  at  the  top  of 
one  of  the  tubes,  whether  the  gas  delivered 
below  passes  up  the  one  tube  or  the  other,  and 
which.  Many  gases  might  be  taken  to  illus¬ 
trate  the  diamagnetic  condition  of  this  form  of 
matter  :  hydrogen  presents  a  most  striking  illus¬ 
tration.  This  gas,  as  is  well  known,  has  a 
powerful  ascensive  force  in  the  atmosphere,  be¬ 
cause  of  its  small  specific  gravity,  yet  when  we 
allow  a  stream  to  come  into  the  magnetic  field  it 
is  drawn  out  of  its  course  and  deflected  equa¬ 
torially.  Its  diamagnetic  state,  therefore,  shows 
in  a  striking  point  of  view  that  gases,  like  soli'^is, 
have  peculiar  and  distinctive  degrees  of  dia¬ 
magnetic  force.  We  may  take  carbonic  acid  gas 
as  another  instance  of  this  property.  If  we  de¬ 
liver  the  stream  downwards,  a  little  on  the  side 
of  the  axial  line,  and  place  a  catch-tube  a  little 
further  out,  so  that  the  stream  may  fall  clear  of 
it,  as  long  as  the  magnet  is  not  active  we  find, 
on  making  the  magnet  efficient,  that  the  stream 
leav  s  its  vertical  direction,  passes  equatorially, 
and  falls  into  the  catch-tube.  Looking  horizon¬ 
tally,  we  can  see  it  flowing  out  at  the  lower  ex¬ 
tremity  like  a  spring,  and  falling  away  through 
the  air.  If  we  again  throw  the  magnet  out  of 
action,  and  place  a  glass  with  lime-water  beneath 
the  lower  end  of  the  catch-tube,  no  carbonic 
acid  appears,  though  we  continually  stir  the 
fluid,  but  the  instant  the  magnet  is  made  the 
carbonic  acid  appears  in  the  catch-tube,  falls 
into  the  glass,  and  renders  the  lime-water 
turbid. 

Now  we  come  to  the  next  point  to  be  explained 
in  this  lecture,  the  relation  between  the  magnetic 
force  and  the  crystalline  polarity  of  bismuth. 
Bismuth  is  a  very  beautiful  metal  to  the  physical 
philosopher,  on  account  of  its  being  almost  at 
the  head  of  those  bodies  that  are  called  diamag¬ 
netic,  that  is  to  say,  of  those  bodies  which,  instead 
of  remaining  in  a  position  in  the  magnetic  field 
in  the  lines  of  the  magnetic  force,  vibrate  or 
come  to  rest  in  a  line  equidistant  from  both 
poles,  and  perpendicular  to  a  line  connecting 
the  magnetic  poles.  Among  such  bodies  bis¬ 
muth  is  the  one  which  is  repelled  with  greatest 
force  from  the  poles. 

Now,  bismuth  is  a  crystalline  body,  and  in 
virtue  of  this  fact  the  new  phenomena  came 
out.  I  was  casting  some  cylinders  of  bis¬ 
muth  by  running  a  portion  of  the  metal 
into  glass  tubes,  and  the  bismuth  ran  into 
the  cupellar  part  of  the  tube.  I  had  a  certain 
question  to  answer  for  a  scientific  friend,  uncon¬ 
nected  with  the  question  of  polarity,  and  in  my 
experiments  I  expected  that  the  crystals  would 


arrange  themselves  in  the  magnetic  field,  simply 
according  to  the  known  diamagnetic  proper¬ 
ties  of  the  metal,  instead  of  which  certain 
of  the  crystals  took  up  a  magnetic  position  dif¬ 
ferent  from  the  rest,  and  refused  to  remain  in 
any  other.  I  expected  they  would  arrange 
themselves  at  right  angles  to  a  line  which  would 
connect  the  poles  of  the  magnet,  but  some 
pointed  diagonally.  They  all  broke  with  a 
clearage  plane,  just  as  a  crystal  does,  which 
showed  me  that  these  cylinders  were  not  acting 
as  bismuth  only,  but  as  bismuth  in  a  state  of 
crystallization,  since  in  amorphous  bismuth  these 
phenomena  are  not  observed.  I  was  thus  led  to 
the  relation  of  the  magnet  to  the  crystal.  When 
we  examine  crystals  of  bismuth  we  find  some 
among  them  associated  to  form  a  group  having 
the  most  perfect  symmetry  in  the  arrangement 
of  their  faces.  On  this  regularity  depends 
their  peculiar  susceptibility  of  magnetic  in¬ 
fluence.  I  take  an  arrangement  of  strands  of 
cocoon  silk,  about  twenty  in  number,  capable  of 
sustaining  a  considerable  weight,  and  by  these  I 
suspend  my  crystal  in  the  magnetic  field :  attached 
to  this  is  a  double  hook  or  cradle  of  thin  copper 
wire,  in  which  my  crystal  rests.  The  copper  is 
free  from  iron,  and  therefore  not  magnetic. 
Now,  when  I  make  the  magnet  active,  the 
bismuth  will  move  and  point  in  a  particular 
direction  after  a  few  vibrations.  Now,  if 
we  take  the  crystal  from  its  cradle,  and  so 
suspend  it  that  the  horizontal  line,  which  is 
transverse  to  the  magnetic  axis,  shall  become 
the  vertical  line,  the  crystal  points  with  a 
maximum  of  force.  Another  point  to  be  noticed 
is,  that  which  ever  way  you  suspend  the  bismuth 
it  will  point  without  any  reference  to  permanent 
poles.  The  mariner’s  compass  sets  in  a  certain 
direction  with  reference  to  permanent  poles,  and 
it  might  be  supposed  that  bismuth  should  do  the 
same,  but  the  contrary  is  the  fact.  If  we  take  a 
piece  of  bismuth,  and  deprive  it  of  its  sym¬ 
metrical  crystalline  form,  either  by  breaking  it 
down  or  by  fusion,  it  loses  all  this  power  of 
pointing,  and  only  retains  its  diamagnetic  cha¬ 
racter.  This  fact  proves  that  the  phenomena 
described  depend  on  certain  relations  of  space, 
a  certain  arrangement  of  the  particles  ;  in  a  w’ord, 
upon  the  crystalline  form  of  bismuth.  Now, 
having  seen  the  polarity  of  these  crystals,  let  us 
ask,  where  is  the  line  of  this  polarity  ?  Bis¬ 
muth,  it  is  said,  crystallizes  in  cubes.  That  the 
crystals  of  this  metal  approach  the  figure  of  the 
cube  I  know,  but  they  do  not  appear  to  me  to  be 
cubes.  They  have  a  kind  of  oblique  rhomboid 
prism  form,  but  they  are  not  exactly  cubes. 
Examine  a  piece  of  bismuth,  and  several  planes 
of  clearage  present  themselves,  showing  the  sides 
where  it  has  been  broken.  On  further  examina¬ 
tion  it  is  found  that  the  solid  angles  of  the 
crystal  are  taken  off  by  the  planes  of  clearage, 
and  the  foim  is  in  reality  octahedron.  Of  these 
planes  of  clearage,  four  in  number,  there  is  one 
better  than  the  others,  and  this  one  is  upon  what 
seems  to  my  eye  to  be  the  acute  solid  angle  of 
the  crystal  of  bismuth.  It  is  on  this  angle, 
and  not  upon  all  or  any  of  the  solid  angles, 
that  the  line  of  force  travels.  This  line 
I  call  the  magne-crystallic  axis.  If  I  take  a 
piece  of  soap,  and,  shaping  it  like  the  crystal, 
thrust  a  piece  of  stick  through  its  plane  at  this 
angle,  you  will  have  an  idea  of  what  I  mean  by 
the  magne-crystallic  axis.  It  is  not  merely  the 
large  crystal  that  is  capable  of  this  kind  of 
direction.  If  I  take  a  small  one,  or,  better,  a 
number  of  small  ones,  so  they  be  symmetrical, 
and  arrange  them  all  in  one  direction,  I  may 
hang  them  in  the  magnetic  field,  and  we  shall 
see  the  same  phenomena  as  when  the  larger 
single  crystal  was  employed.  I  have  been  com¬ 
pelled  to  accept  the  word  polarity  in  speaking  of 
these  phenomena ;  but  it  does  not  express,  in 
my  view,  the  phenomena  intended  with  suf¬ 
ficient  accuracy.  The  fact  that  bismuth  crys¬ 
tallized  points  in  a  certain  direction,  under  given 
circumstances,  certainly  estab  ishes,  as  lar  as  it 
goes,  an  analogy  between  the  polarity  of  the 
magnet  and  the  determinations  of  the  crystalline 
form  of  bodies;  but  I  conceive,  in  the  usual 
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acceptation  of  the  word,  the  phenomena  we  have 
been  observing  cannot  be  called  polarity.  I  call 
it  polarity  when  there  is  a  difference  between 
the  two  extremities  of  the  substance  in  the  line 
of  its  force.  But  in  crystals  of  bismuth  we  have 
no  poles  pointing  always  north  or  south,  or  east 
or  west ;  the  extremities  may  be  changed  for  one 
another ;  the  direction  of  the  line  of  force,  and 
not  a  pole,  is  in  question;  hence  I  call  this 
susceptibility  of  the  crystal  not  polarity 
but  “  axiality.”  I  can  understand  that  word 
better.  What  is  this  force — is  it  attraction 
or  repulsion  ?  If  I  place  a  substance  like 
iron  in  the  magnetic  field  it  will  not  remain 
quiet  there,  but  one  pole  will  be  drawn  one  way 
and  the  other  in  the  contrary  direction  :  it  is  not 
80  with  bismuth.  The  latter  metal  does  not  set 
in  the  magnetic  space  by  virtue  of  any  polarity 
of  magnetic  force  :  it  is  a  body  repelled  by  the 
magnet.  If  I  suspend  in  a  torsion  balance  a 
piece  of  amorphous  bismuth,  not  crystalline,  but 
confused  as  to  the  manner  in  which  its  particles 
lie  by  the  side  of  one  another,  and  bring  it  into 
the  magnetic  field,  I  find  that  it  is  repelled  by 
both  poles  alike.  The  crystalline  bismuth  is  not 
more  susceptible  of  the  same  force.  When  we 
suspend  a  piece  of  crystalline  bismuth  we  find 
that  the  phenomena  of  repulsion  are  manifested, 
whether  the  inagne-crystallic  axis  is  present, 
parallel  with  the  line  of  magnetic  force  or  trans¬ 
versely  to  it. 

From  these  facts  I  was  led  to  inquire  whether 
other  metals  possessed  like  properties,  and  I 
found  that  antimony,  a  metal  crystallizing  in 
the  same  manner  as  bismuth,  has  this  kind  of 
magne-crystallic  power,  and  behaves  in  the 
magnetic  field  precisely  in  the  same  manner.  It 
has  the  same  axiality,  and  takes  up  the  diame¬ 
trical  position,  just  as  bismuth  does  ;  and  I  also 
find  that  magnetic  bodies  are  as  beautifully 
magne-crystallic  as  those  which  are  diamagnetic. 
I  may  show  this  by  a  salt  of  iron.  Here  is  a 
very  large  prismatic  crystal  of  sulphate  of  iron. 
I  have  been  nursing  up  crystals  of  this  salt  in 
order  to  get  some  large  ones  from  which  to  choose 
some  having  their  particles  symmetrically  ar¬ 
ranged.  I  now  submit  this  large  crystal  of  sul¬ 
phate  of  iron,  a  magnetic  body,  to  the  magnetic 
force,  by  suspending  it  in  the  space  between  the 
poles  from  sixty  or  seventy  strands  of  cocoon 
silk.  The  length  of  the  crystal  is  about  four 
times  its  breadth,  and  the  cocoon  silk  is  attached 
to  it  at  right  angles,  its  length  being,  in  fact,  its 
radius. 

The  magne-crystallic  axis  is  horizontal,  and, 
therefore,  as  tangent.  Now,  if,  when  this  crystal 
of  sulphate  of  iron  is  at  rest,  we  cause  a  magnetic 
force  to  be  so  exerted  that  the  axial  line  of  mag¬ 
netic  force  shall  be  oblique  both  to  the  length 
and  to  the  magne-crystallic  axis  of  the  crystal, 
the  result  is  that  when  the  magnetic  current  cir¬ 
culates  round  the  magnet  the  crystal  actually 
recedes  from  the  magnet  under  the  influence  of 
its  force,  which  tends  to  place  the  magnetic  and 
the  magne-crystallic  axes  parallel  with  each 
other.  That  the  length  of  the  crystal  does  not 
determine  its  pointing  is  plain,  for  the  length  is 
in  the  line  of  the  magnetic  force,  but  this  takes 
place  in  consequence  of  its  crystalline  structure. 
We  may  take  a  little  pasteboard  platform,  ar¬ 
range  a  row  of  symmetrical  crystals  on  it,  and 
we  get  the  same  axial  phenomena  as  with  the 
single  crystal.  When  placed  in  a  line  on  the 
pasteboard  they  may  for  every  purpose  be  con¬ 
sidered  as  one  crystal,  for,  on  placing  them  in 
the  wire  cradle  suspended  by  the  silk,  we  can, 
notwithstanding  their  diamagnetic  tendency, 
compel  them  actually  to  approach  the  poles  of 
the  magnet.  Whether  we  place  them  in  the 
line  in  the  first  instance,  or  at  an  angle  of  ninety 
degrees  from  it,  the  line  of  force  as  regards  the 
crystal  stands  just  as  in  the  last  experiment. 
We  now  see  that  the  crystals  of  bismuth  have  a 
power  of.assuming  a  particular  position  distinct 
from  that  which  is  common  to  diamagnetic  bodies 
and  yet  concurrent  with  that  property.  What, 
then,  is  this  strange  force  ?  I  believe  it  is  wholly 
increased  power.  I  do  not  believe  that  there  is 
any  power  inherent  in  the  body  itself,  any  force 


originating  in  the  crystal,  but  one  arising  wholly 
from  induction ;  at  the  same  time  I  am  free  to 
confess  it  is  a  most  difficult  question.  I  am  not 
aware  of  any  instance  in  nature  in  which  a 
similar  power  exists  where  there  is  neither  at¬ 
traction  nor  repulsion.  There  is  in  mechanics  a 
beautiful  theory,  the  theory  of  couples,  which 
seems  at  first  sight  to  suggest  an  explanation  of 
this  condition  of  matter,  but  I  do  not  think  any¬ 
thing  in  that  theory  is  really  applicable  to  the 
present  inquiry.  I  can  only  say  for  the  present 
that  the  force  appears  to  me  to  be  referrible  en¬ 
tirely  to  induction. 
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ON  THE  PKEPABATION  OFVITRIFIABLE 
PIGMENTS. 

By  Dr.  A.  WACHTER. 

{^Continued  from  page  203.] 

VELLOW  PIGMENTS  FOR  PORCELAIN  PAINTING. 

These  are  lead-glasses  coloured  either  by  an- 
timonic  acid  or  oxide  of  uranium.  Antimoniate 
of  potash  is  prepared  by  igniting  one  part  of 
metallic  antimony,  finely  powdered.,  in  a  red-hot 
hessian  crucible,  with  two  parts  of  nitre,  and 
washing  the  residue  with  water.  Oxide  of  ura¬ 
nium  is  best  prepared  for  this  purpose  by 
heating  the  nitrate  until  all  the  nitric  acid  is 
expelled. 

LEMON-YELLOW. 

Eight  parts  of  antimoniate  of  potash,  2^  parts  of 
oxide  of  zinc,  36  parts  of  lead-glass  (obtained  by 
fusing  5  parts  of  minium,  2  parts  of  white  sand, 
and  1  part  of  calcined  borax),  are  well  mixed 
and  heated  to  redness  in  a  porcelain  crucible 
placed  within  a  hessian  crucible  so  as  to  form  a 
paste.  The  mixture  is  then  taken  out  of  the 
crucible  with  a  spatula,  cooled,  and  pounded, 
and  afterwards  ground  on  a  glass  plate.  With¬ 
out  proper  care  the  pigment  is  fused  more  than 
is  necessary  to  effect  the  perfect  union  of  the 
ingredients,  and  the  yellow  colour  is  thus  con¬ 
verted  into  a  dirty  grey  by  the  decomposition 
of  the  antimoniate  of  lead, 

LIGHT  YELLOW. 

Four  parts  of  antimoniate  of  potash,  1  part  of 
oxide  of  zinc,  and  36  parts  of  lead-glass  (8  parts  of 
minium  and  1  of  white  sand  fused  together),  are 
intimately  mixed,  fused  in  a  hessian  crucible, 
cooled,  pounded,  and  ground.  Long  fusion  does 
not  affect  this  pigment  so  much  as  the  former,  as 
there  is  no  borate  of  soda  in  the  lead- glass. 
The  colour  is  a  much  deeper  yellow  than  the 
preceding,  and  mixes  well  with  the  red  and 
brown  pigments,  but  it  is  less  pure  than  those 
of  the  former  when  mixed  with  green.  Its  spe¬ 
cific  gravity  being  higher,  it  fl^ows  more  freely 
from  the  brush,  and  is  not  so  liable  to  scale  off 
after  firing  when  laid  on  in  a  thick  layer. 

DARK  YELLOW  (l.). 

Forty-eight  parts  minium,  16  sand,  8  calcined 
borax,  16  antimoniate  of  potash,  4  oxide  of  zinc, 
and  5  parts  peroxide  of  iron  {Caput  mortuum), 
are  well  mixed,  fused  in  a  hessian  crucible  just 
as  long  as  is  requisite  for  the  union  of  the  in¬ 
gredients ;  if  this  period  be  exceeded  the  beau¬ 
tiful  yellow  colour  becomes  a  dirty  grey. 

HARK  YELLOW  (ll.). 

Twenty  parts  minium,  2J  white  sand,  4j  anti¬ 
moniate  of  potash,  1  part  peroxide  of  iron,  and  1 
part  oxide  of  zinc,  are  intimately  mixed,  and 
fused  in  a  hessian  crucible.  Iron-red  pigment 
may  be  laid  on  and  near  this  dark  yellow  pig¬ 
ment  without  its  being  destroyed  or  the  agree¬ 
ment  of  the  tints  deranged.  These  two  pigments 
should  be  made  less  readily  fusible  when  it  is 
intended  to  use  them  in  figure  or  landscape 
painting,  so  that  they  may  be  employed  upon  or 
beneath  other  colours  without  fear  of  interfering 
with  or  being  dissolved  by  those  pigments. 
This  lower  degree  of  fusibility  is  communicated 
by  the  addiiion  of  Naples  yellow,  prepared  by 
long-continued  ignition  of  a  mixure  of  tartar 
emetic,  1  part ;  nitrate  of  lead,  2  parts ;  dry 


chloride  of  sodium,  4  parts,  in  a  hessian  crucible, 
the  pounded  residue  being  washed  with  water. 
This  Naples  yellow  may  be  mixed  with  lead- 
glass  to  produce  some  valuable  colours,  which, 
however,  are  more  expensive  than  the  others. 
For  landscape  painting  a  very  fine  yellow  is 
produced  by  mixing  8  parts  of  Naples  yellow  and 
6  parts  of  lead-glass  (prepared  by  fusing  2  parts 
of  minium  with  1  of  white  sand  and  1  of  calcined 
borax).  The  yellow  pigments  into  the  com¬ 
position  of  which  antimony  has  entered  appear 
under  the  microscope,  not  as  homogeneous  yellow 
glasses,  but  as  mixtures  of  a  yellow  transparent 
substance  and  a  colourless  glass. 

URANIUM- YELLOW. 

One  part  oxide  of  uranium  and  4  parts  lead-glass 
(prepared  by  fusing  8  parts  minium  with  1  part 
white  sand),  are  mixed  and  ground  on  a  glass 
plate.  This  colour  cannot  be  mixed  with  others 
on  account  of  the  disagreement  of  the  tints.  It 
can  be  shaded  with  dark  purple  or  violet. 

URANIUM-ORANGE. 

Two  parts  oxide  of  uranium,  1  part  chloride  of 
silver,  and  3  parts  bismuth-glass  (prepared  by 
fusing  4  parts  oxide  of  bismuth  with  1  part 
crystallized  boracic  acid),  are  mixed  and  ground 
upon  glass  plates.  This  pigment,  like  the 
former,  is  not  adapted  for  mixing  with  other 
colours.  When  burnt  in  upon  porcelain  these 
pigments  appear  under  the  microscope  to  be 
pale  yellow  glasses  in  which  the  oxide  of  ura¬ 
nium  exists  unaltered. 

GREEN  PIGMENTS  FOR  PORCELAIN  PAINTING. 

BLUE- GREEN. 

Ten  parts  of  the  chromate  of  protoxide  of 
mercury  and  1  part  of  purified  oxide  of  cobalt 
are  very  intimately  mixed  on  a  glass  plate,  and 
the  mixture  heated  in  a  porcelain  tube  open  at 
the  ends  till  the  mercury  is  entirely  expelled. 
A  beautiful  blueish-green  powder  is  thus  ob¬ 
tained,  which  is  transferred  to  a  porcelain  cru¬ 
cible  and  the  lid  cemented  to  it.  The  crucible 
is  then  submitted  to  the  greatest  heat  of  the  fur¬ 
nace  for  one  firing,  and  the  crucible  broken  upon 
cooling.  The  pigment  is  then  washed  with 
water,  by  which  a  small  quantity  of  chromate  of 
potash  is  removed.  The  pigment  thus  obtained 
is  a  compound  of  oxide  of  chromium  and  oxide  of 
cobalt  in  nearly  equivalent  proportions,  having 
the  blueish-green  colour  of  verdigris.  To  make 
the  blue- green  pigment  1  part  of  the  above  com¬ 
pound,  ^  part  of  oxide  of  zinc,  and  5  parts  of  a 
lead-glass  prepared  by  fusing  together  2  parts 
minium,  1  part  white  sand,  and  1  part  calcined 
borax,  are  mixed  and  ground  upon  a  glass  plate. 
This  blue-green  may  be  mixed  with  the  lemon- 
yellow  to  produce  any  intermediate  tint  that  may 
be  required.  A  beautiful  grass- green  is  fur¬ 
nished  by  adding  1  part  of  blue-green  to  6  parts 
of  lemon-yellow. 

DARK  GREEN. 

The  chromate  of  mercury  is  treated  by  itself, 
according  to  the  process  described  for  its  treat¬ 
ment  with  oxide  of  cobalt  in  the  preceding  sec¬ 
tion.  1  part  of  the  fine  green  oxide  of  chromium 
thus  prepared  is  mixed  with  3  parts  of  the  lead- 
glass  described  under  blue-green,  and  ground. 

GREEN  FOR  SHADING. 

Eight  parts  of  chromate  of  mercury  and  1  part 
of  oxide  of  cobalt  are  intimately  mixed,  and  ex¬ 
posed  in  a  shallow  dish  to  the  strongest  heat  of 
the  porcelain  furnace  during  one  firing.  A  com¬ 
pound  of  oxide  of  chromium  and  oxide  of  cobalt 
is  thus  obtained  of  a  greenish-black.  This  mixed 
with  twice  its  weight  of  the  lead- glass  described 
under  blue-green  gives  a  blackish-green  colour, 
infusible,  and  well  calculated  for  shading  other 
greens.  When  the  green  pigments  of  chromium 
burnt  in  upon  porcelain  are  examined  with  the 
microscope  the  particles  of  the  oxide  of  chro¬ 
mium,  or  oxides  of  chromium  and  cobalt,  are  seen 
suspended  in  the  transparent  lead-glass,  not 
having  been  entirely  fused. 

BLUE  PIGMENTS  FOR  PORCELAIN  PAINTING. 

DARK  BLUE, 

One  part  of  purified  oxide  of  cobalt,  1  part  of 
oxide  of  zinc,  1  part  of  lead-glass  (prepared  by 
fusing  2  parts  of  minium,  1  of  sand,  and  1  of 
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calcined  borax),  and  4  parts  of  lead-glass  (pre¬ 
pared  by  fusing  2  parts  of  minium  and  1  of  white 
sand),  are  intimately  mixed,  fused  in  a  porcelain 
crucible  for  at  least  three  hours  at  a  red  heat, 
poured  out,  pulverized,  and  poured  upon  a  glass 
plate.  The  pigment  is  cooled  slowly,  and  be¬ 
comes  solidified  to  a  mass  of  acicular  crystals. 
The  most  perfect  tint  is  attained  by  long-con¬ 
tinued  fusion  at  a  temperature  not  too  high. 
This  is  best  effected  by  fusing  it  during  one  of 
the  bakings  in  the  second  chamber  of  the  porce¬ 
lain  furnace,  a  plan  which  is  also  recommended 
for  fusing  the  lead-glass. 

LIGHT  BLUE. 

One  part  of  oxide  of  cobalt,  2  parts  of  oxide  of 
zinc,  6  parts  of  lead-glass  (prepared  by  fusing  to¬ 
gether  2  parts  of  minium  and  1  of  white  sand), 
and  14  part  of  lead-glass  (prepared  by  fusing  2 
parts  of  minium,  1  part  of  white  sand,  and  1  part 
of  calcined  borax),  are  well  mixed  and  fused,  as 
described  under  dark  blue. 

BLUE  POR  SHADING. 

Ten  parts  of  oxide  of  cobalt,  9  of  oxide  of  zinc,  25 
parts  of  lead- glass  (prepared  by  fusing  2  parts  of 
minium  and  1  of  white  sand),  and  5  parts  of 
lead-glass  (prepared  by  fusing  2  parts  of  minium, 
1  of  white  sand,  and  1  of  calcined  borax),  are 
mixed  and  fused  as  directed  under  dark  blue. 
This  colour  is  not  employed  alone,  but  exclu¬ 
sively  for  shading.  It  is  very  difficult  of  fusion. 

SKY-BLUE. 

Two  parts  of  dark  blue,  1  part  of  oxide  of 
zinc,  and  4  parts  of  lead-glass  (prepared  by 
fusing  together  4  parts  of  minium  and  1  of  white 
sand),  are  intimately  mixed  and  ground  upon  the 
plate.  This  pigment  can  only  be  employed  for 
painting  the  sky  in  landscape  paintings,  either 
alone  or  mixed  with  other  colours.  All  the  blue 
pigments  when  burnt  in  upon  the  porcelain 
appear  to  be  mixtures  of  a  transparent  blue  sub¬ 
stance  and  a  colourless  glass,  and  not  homoge¬ 
neous  blue  glasses. 

,  TURQUOISE-BLUE. 

Three  parts  of  purified  oxide  of  cobalt  and 
1  part  of  pure  oxide  of  zinc  are  dissolved 
together  in  sulphuric  acid,  an  aqueous  solution 
of  40  parts  of  ammonio-alum  added,  the  mixed 
solutions  evaporated  to  dryness,  and  the  residue 
heated  to  expel  the  whole  of  the  water,  and 
afterwards  reduced  to  powder,  and  exposed  in  a 
crucible  to  an  intense  red  heat  for  several  hours. 
When  this  has  been  heated  in  the  porcelain  fur¬ 
nace  during  one  firing  the  colour  is  really  splendid. 
The  compound  is  a  combination  of  4  equivs.  alu¬ 
mina,  3  oxide  of  cobalt,  and  1  oxide  of  zinc ;  it 
has  a  most  beautiful  turquoise  colour.  Mixed 
in  any  other  proportions  these  oxides  do  not 
yield  such  beautiful-coloured  compounds.  A 
little  moist,  newly-prepared  protochromate  of 
mercury  may  be  mixed  with  this  solution  of 
ammonio-alum,  zinc,  and  cobalt  when  it  is  de¬ 
sired  to  give  this  blue  pigment  a  greenish  tint. 
One  sixteenth  of  the  chromate,  calculated  as 
dry,  is  sufficient. 

The  turquoise-blue  vitrifiable  pigment  is  pre¬ 
pared  by  taking  1  part  of  the  above  triple  com¬ 
pound,  and  mixing  it  with  2  parts  of  a  bismuth- 
glass,  prepared  by  fusing  5  parts  of  oxide  of  bis¬ 
muth  with  1  part  of  crystallized  boracic  acid. 
Brongniart,  in  his  “  Traile  des  ArtsCeramiques,” 
gives  a  recipe  for  the  preparation  of  turquoise- 
blue  pigment  which  is  incorrect. 

The  lead-glass  there  given,  composed  of  3 
parts  mirdum,  1  part  sand,  and  1  part  boracic 
acid,  completely  destroys  the  turquoise-blue 
pigment  on  fusion,  and  leaves  only  a  dirty, 
bluish-grey  colour.  The  turquoise-blue  pig¬ 
ment  burnt  in  upon  porcelain,  and  examined 
under  the  microscope,  appears  to  be  a  mixture  of 
a  colourless  glass  with  a  transparent  blue  sub¬ 
stance.  The  latter  is  probably  the  compound  of 
oxide  of  cobalt  and  alumina,  which  is  itself  trans¬ 
parent  under  the  microscope,  and  has  its  trans¬ 
parency  increased  by  the  surrounding  glass  of 
bismuth  just  as  the  fibres  of  paper  by  oil.  Per¬ 
haps  thi-.  is  also  the  case  with  the  microscopic 
constituent  of  the  other  blue  vitrifiable  pigments, 
which  is  probably  silicate  of  zinc  and  cobalt. 

[To  be  C07itiM(,ed.'\ 


OX  THE  EQUIVALENT  OF  FLUORINE. 

By  Professor  LOUYET. 

In  my  former  experiments  on  this  subject  I 
had  deduced  the  equivalent  number  of  fluorine 
from  the  amount  of  sulphate  of  lime  obtained 
from  a  given  quantity  of  the  purest  native,  and 
also  from  a  corresponding  -weight  of  artificially 
prepared,  fluoride  of  calcium. 

As  I  had  obtained  exactly  the  same  amount  of 
sulphate  of  lime  from  both  fluorides,  I  thought 
there  was  no  reason  to  doubt  the  correctness  of 
the  results,  or  of  the  conclusions  to  which  they 
led.  Yet  even  then  I  pronounced  my  opinion 
with  some  reserve,  since,  having  ascertained  that 
sulphuric  acid  does  not  completely  decompose 
fluoride  of  lead,  it  occurred  to  me  that  this  acid 
might  perhaps  equally  fail  in  effecting  the  com¬ 
plete  decomposition  of  the  fluoride  of  calcium. 

The  circumstance  that  the  analysis  of  fluoride 
of  lead  gave  a  higher  equivalent  number  for  the 
fluorine  than  I  had  deduced  from  the  analysis  of  the 
fluoride  of  calcium  naturally  tended  to  strengthen 
my  doubts  on  the  point. 

I  had  fixed"  the  equivalent  of  fluorine  at 
239.81.  This  number  must  be  raised,  however, 
to  210,  taking  the  equivalent  of  calcium  at  250, 
that  of  sulphur  at  200. 

Taking  these  numbers  to  be  correct,  1  grm. 
of  fluoride  of  sodium  ought  to  yield  1.680  grm. 
of  anhydrous  sulphate  of  soda.  The  decomposi¬ 
tion  of  the  fluoride  of  sodium  by  means  of  sul¬ 
phuric  acid  is  almost  unavoidably  attended  with 
loss.  It  appears,  indeed,  certain  that  the  vapours  of 
the  sulphuric  acid  carry  off  minute  traces  of  the 
su.phate  of  soda ;  moreover,  the  complete  de¬ 
composition  of  the  alkaline  bisulphate  formed 
requires  a  protracted  exposure  of  the  crucible  to 
a  strong  red  heat,— another  source  of  error  on  the 
diminution  side  of  the  results. 

In  three  experiments  which  I  made,  each  with 
1  gramme  of  fluoride  of  calcium,  I  obtained  re¬ 
spectively  1.686,  1.685,  1.683  of  anhydrous  sul¬ 
phate  of  soda,  and,  consequently,  in  all  three 
experiments  higher  figures  than  that  calculated 
upon  the  assumed  equivalent  of  fluorine  at  240. 

These  results  led  me  to  repeat  the  analysis  of 
fluoride  of  calcium.  In  five  experiments,  made 
each  with  1  gramme  of  that  substance,  I  obtained 
respectively  1.742,  1.744,  1.745,  1.744,  1.7435, 
1.7435 — mean:  1.7436  grm.  of  sulphate  of 
lime. 

Now,  assuming  the  equivalent  of  fluorine  to 
be  237.50  (instead  of  240),  1  gramme  of  fluoride 
of  calcium  shauld  (theoretically)  ydeld  1.74358 
gramme  of  sulphate  of  lime. 

The  correct  equivalent  of  fluorine  is  accord¬ 
ingly  237.50,  and  not,  as  I  formerly  believed  and 
stated,  240. 

This  result  I  have  verified  by  the  analysis  of 
other  fluorides.  In  three  experiments  made, 
each  with  1  gramme  of  fluoride  of  barium,  I  ob¬ 
tained  respectively  1.332,  1.331,  1.330— mean 
1.331  gramme  of  sulphate  of  baryta.  Taking  the 
equivalent  of  fluorine  at  237.‘50,  1  gramme  of 
fluoride  of  barium  should  yield  1.33090  of  sul¬ 
phate  of  baryta. 

The  difference  between  the  equivalents  re¬ 
spectively  deduced  from  the  result  of  the  analysis 
of  fluoride  of  lead  and  fluoride  of  calcium  is  to 
be  attributed  wholly  to  a  source  of  error  arising 
from  the  vast  difference  between  the  respec¬ 
tive  equivalents  of  lead  and  of  fluorine,  and 
which  must  necessarily  make  the  most  trifling 
error  in  the  analysis  lead  to  considerable  dif¬ 
ferences  in  the  calculated  results  as  regards  the 
substance  of  the  less  equivalent,  viz.,  the  fluo¬ 
rine.  In  three  experiments,  made  each  with  5 
grammes  of  fluoride  of  lead,  I  obtained  re¬ 
spectively  6.179,  6.178,  6.178  grammes  of  sul¬ 
phate  of  lead.  Theoretically  5  grammes  of 
fluoride  of  lead  should  yield  6.1828  grammes  of 
sulphate  of  lead.  The  lesults  which  I  obtained 
in  the  three  experiments  were  accordingly  below 
the  calculated  number. 

In  my  first  memoir  on  fluorine  and  the  fluo¬ 
rides  I  combated  Ampere’s  hypothesis,  accord¬ 
ing  to  which  fluorine  is  ranged  with  chlorine, 


bromine,  and  iodine.  The  estimation  of  the 
equivalent  of  fluorine  at  237.50  — an  exact  mul¬ 
tiple  of  that  of  hydrogen — strongly  tends  to  con¬ 
firm  the  correctness  of  my  view  on  the  subject, 
viz.,  that  fluorine  is  an  associate  of  the  series  of 
oxygen,  sulphur,  phosphorus,  nitrogen,  arsenic, 
and  carbon,  the  equivalents  of  which  substances 
are  all  exact  multiples  of  that  of  hydrogen, 
whereas  the  equivalents  of  chlorine,  bromine,  and 
iodine  are  not  so. 


ON  THE  CONSTITUENTS  OF  THE  IVY 
SEED. 

By  Prof.  L.  POSSELT. 

The  Hedera  helix  is  a  plant  belonging  to  a 
family  having  no  other  representative  in  Europe. 
Its  seeds  contain  albumen  in  an  unusually  de¬ 
veloped  condition,  no  starch,  and  little  fat.  Seeds 
of  this  class  have  been  very  little  examined,  and 
we  scarcely  know  what  substances  act  in  them  the 
part  of  these  non-nitrogenous  compounds.  It  ap¬ 
peared  to  the  author  that  an  examination  of  the 
ivy-seed  would,  on  these  accounts,  be  interest¬ 
ing.  In  all  seeds  non-nitrogenous  substances 
must  exist  by  the  side  of  the  nitrogenous 
albumen,  &c.,  ivffiile  in  the  ivy-seed  the 
starch  is  altogether  wanting,  and  no  very 
large  quantity  of  fat  is  present.  It  appeared  to 
me  probable  that  some  peculiar  compounds 
would  be  found  replacing  those  in  germina¬ 
tion.  The  taste  of  these  seeds  suggests  the  pre¬ 
sence  of  some  peculiar  compound  :  it  is  exces¬ 
sively  acrid,  and  produces  an  unpleasant  sensation 
of  dryness  in  the  larynx,  which  lasts  some  time. 
The  fruit  of  this  plant  is  a  berry  about  the  size 
of  a  pea.  It  appears  to  me  to  consist  mainly  of 
pectine,  as  it  forms  a  stiff  jelly  even  with  a  large 
proportion  of  water.  I  have  not,  however,  sub¬ 
mitted  the  fleshy  part  to  an  examination.  In 
this  fleshy  part  there  are  situated  some  seeds  of 
the  size  of  the  Semen  cynosbasti.  They  con¬ 
tain,  as  far  as  my  examination  entitles  me  to 
speak,  Ist,  a  nitrogenous  substance  like  emul- 
sine;  2d,  fat;  3d,  two  peculiar  acids;  4th,  sugar ; 
and,  lastly,  some  pectine.  The  failure  of  my  seed- 
store  prevented  the  completion  of  my  investiga¬ 
tion,  which  I  hope  to  resume  in  the  summer. 
The  powdered  seeds  were  first  treated  with  ether, 
to  remove  fat ;  a  green  oil  was  thus  obtained, 
which  solidified  after  standing  a  few  days  in  a 
cool  spot.  This  was  separated  into  a  liquid  and 
a  solid  fat  by  pressure  between  two  folds  of 
bibulous  paper.  The  liquid  oil  was  oleine; 
it  readily  saponified,  and  the  lead  salt  pre¬ 
pared  with  it  was  soluble  in  ether.  I  did 
not  further  examine  it.  The  solid  fat  was 
saponified  by  melting  it  with  liydrate  of  pot¬ 
ash  :  a  clear  solution  "W'as  prepared,  purified 
with  chloride  of  sodium,  and  then  decomposed 
with  tartaric  acid.  The  fat  thus  obtained  solidi¬ 
fied  to  a  crystalline  mass,  and  was  of  a  dazzling 
white  colour ;  it  dissolved  without  difficulty  in 
hot  alcohol,  and  crystallized  from  it  in  large, 
nacreous,  snowy- white  laminte.  It  was  recrys¬ 
tallized  for  purification  until  the  melting  point 
remained  constant  at  86".  This  could  not  be 
raised  higher  by  further  crystallization.  The 
acid  was  easily  pulverulent,  melted  readily  in  the 
hand,  and  decomposed  carbonate  of  soda  with 
effervescence.  The  soda  salt  was  dissolved  in 
absolute  alcohol,  and  precipitated  with  nitrate 
of  silver  :  it  yielded  a  beautiful  white  salt,  w'hich 
became  coloured  by  exposure  to  the  light.  On 
analysis  it  furnished  the  following  results : — I. 
0.2500  grm.  gave  0.0655  silver  =  27.4  Ag.  II. 
0.4220  grm.  gave  0.1160  silver  =  27.64  Ag. 

I  was  unable,  from  want  of  material,  to  make 
an  elementary  analysis.  From  the  constancy  of 
the  melting  point,  and  the  appearance  of  the 
acid,  I  conclude  that  it  is  a  distinct  fatty  acid. 
It  may,  however,  have  still  contained  oleic  acid, 
and  this  may  have  lowered  its  melting  point  be¬ 
yond  its  proper  standard. 

The  seeds,  previou.sly  exhausted  with  ether, 
were  next  boiled  with  alcohol,  and  then  sepa¬ 
rated  from  it  by  straining  and  pressure.  This 
operation  was  twice  performed,  and  the  alcoholic 
liquors  were  distilled.  When  one  fourth,  of  the 
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alcohol  had  passed  over,  suddenly  there  sepa¬ 
rated  a  substance  in  the  mass,  succussion  quickly 
followed,  and  the  liquid  boiled  over.  An  in¬ 
distinct  crystalline  yellow  substance  came  away 
on  cooling — this  was  impure  hederic  acid. 
Hitherto  I  have  been  able  to  obtain  this  acid 
pure  only  in  a  flask  containing  a  mixture  of  an 
alcoholic  solution  of  hederic  acid  in  ether,  from 
which  the  acid  separated  in  a  pure  state.  On  a 
second  trial  I  succeeded  to  obtain  it  pure 
by  this  method.  The  following  are  its  proper¬ 
ties  : — It  crystallizes  from  alcohol  in  slender 
needles  and  lamime  of  a  dazzling  white  co¬ 
lour  ;  the  alcoholic  solution  has  a  faint  acid 
reaction.  It  is  insoluble  in  water  and  ether  :  the 
latter  precipitates  it  from  a  concentrated  alco¬ 
holic  solution.  It  has  no  smell,  and  possesses 
the  peculiar  taste  of  the  ivy-seed  in  a  high  de¬ 
gree.  With  bases  it  combines  to  form  neutral 
salts  ;  carbonic  acid  is  expelled  by  it  from  its  com¬ 
binations.  The  salts  are  not  to  be  obtained  in  a 
crystallized  state  ;  they  form  gelatinized  com¬ 
pounds,  most  of  which  are  insoluble  in  water, 
but  soluble  in  alcohol.  The  ammonia  and  potash 
salts  are  scarcely  soluble  in  water,  and  separate 
in  the  form  of  gelatinous  precipitates  without 
colour.  The  lime  and  baryta  salts  are  insoluble 
in  water,  but  dissolve  in  boiling  alcohol ;  they 
also  form  gelatinous  masses,  which,  on  drying, 
become  a  white  powder.  The  acid  forms  several 
combinations  with  oxide  of  lead,  according  as  it 
is  precipitated  with  a  neutral  or  acid  solution. 
The  silver  salt  is  white  ;  it  is  prepared  by  preci¬ 
pitating  hederate  of  ammonia  from  its  alcoholic 
solution  with  nitrate  of  silver.  It  is  soluble  in 
alcohol,  and  may  be  boiled  in  it  without’danger  of 
decomposition ;  itseparates  in  the  crystalline  form 
on  cooling.  In  the  pure  acid  5  A  per  cent,  water  of 
crystallization  is  found,  which  is  driven  off  at 
212°.  When  heated  it  does  not  melt,  but  dif¬ 
fuses  an  empyreumatic  odour  peculiar  to  it,  is 
entirely  decomposed,  and  leaves  a  carbonaceous 
residue.  Oil  of  vitriol  dissolves  it,  and  forms  a 
splendid  purple-red  solution,  which  colour  it  re¬ 
tains  for  several  days.  I  could  not  ascertain  the 
atomic  weight  of  this  acid,  the  salts  not  having 
been  obtained  from  a  substance  perfectly  pure. 
The  results  obtained  thus  varied  considerably. 
Hederic  acid  in  the  crude  state  is  exceedingly 
difficult  to  purify,  owing  to  the  presence  of  a 
new  acid  in  the  seeds,  which,  although  it  differs 
greatly  from  the  former  in  many  of  its  propertie-*, 
is  retained  with  great  tenacity.  I  will  describe 
its  properties  as  nearly  I  can,  premising  that  I 
have  not  met  with  it  in  its  pure  state.  It  is 
soluble  in  water,  alcohol,  and  ether.  I  procured 
a  concentrated  solution  of  it  by  proceeding  as 
follows: — The  seeds,  which  contain  a  large 
quantity  of  it,  were  exhausted  with  alcohol  and 
ether ;  they  were  boiled  in  water,  the  solution 
was  acidified  with  acetic  acid,  and  precipitated 
with  excess  of  basic  acetate  of  lead.  The  pre¬ 
cipitate  was  collected  on  a  filter,  and  the  solution 
mixed  with  ammonia ;  the  impure  lead  salt  was 
thus  precipitated ;  it  had  a  beautiful  sulphur 
colour  ;  it  was  collected  on  a  filter  and  washed ; 
its  quantity  thus  sufi'ered  diminution  ;  it  was 
next  formed  into  a  paste  with  water,  and  decom¬ 
posed  with  sulphuretted  hydrogen.  The  solu¬ 
tion  filtered  from  the  sulphuret  of  lead  contains 
the  impure  acid  ;  it  did  not  crystallize  on  evapo¬ 
ration  ;  the  liquid  became  coloured  from  decom¬ 
position.  The  aqueous  Solution  is  void  of 
colour,  its  taste  and  reaction  are  acid,  and 
it  is  without  smell.  The  following  are 
some  of  its  most  characteristic  reactions :  — 
Its  combinations  with  alkalis  are  all  'soluble  in 
water,  and  have  a  fine  yellow  colour,  which, 
always  indicates  its  presence.  It  is  by  virtue  of 
its  presence  that  the  impure  hederic  acid  dis¬ 
solves  in  potash  with  the  yellow  colour,  which 
pure  hederic  acid  does  not.  It  readily  reduces 
oxide  of  silver  and  the  protoxide  of  mercury  when 
heated  w  ith  these  oxides  in  solution.  Its  precipi¬ 
tates  with  salts  of  baryta  and  lead,  with  chloride 
of  calcium  and  ammonia,  with  bichloride  of  mer¬ 
cury  and  ammonia,  are  all  yellow.  It  gives  no 
precipitate  with  solution  of  gelatine,  protosulphate 
of  iron,  or  persalt  of  iron,  but  is  coloured  dark 


green  by  the  latter.  It  furnishes  a  green  pre¬ 
cipitate  with  sulphate  of  copper. 

The  ease  with  which  it  is  decomposed  in  the 
air,  and  its  reaction  with  salts  of  iron,  make  it 
appear  to  belong  to  the  astringent  substances. 
The  beautiful  colour  of  its  salts,  at  all  events, 
establishes  its  title  to  further  attention. — Liebig’s 
Annalen,  Jan.,  1849. 


ON  THE  PRESENCE  OF  COPPER 
IN  THE  HUMAN  BLOOD. 

By  M.  DESCHAMPS. 

The  question  of  the  presence  of  copper  in  the 
human  blood  has  hitherto  been  a  subject  of 
lively  controversy.  A  great  many  experiments 
have  been  made  to  establish  or  to  disprove  the 
existence  of  that  metal  in  organic  bodies.  Most 
of  these  experiments  or  the  reports  of  them  are, 
or  seem,  however,  defective  in  some  important 
point  or  other,  which  greatly  detracts  from  the 
conclusiveness  of  their  results.  Thus,  for  in¬ 
stance,  some  of  the  experimenters  omit  all  de¬ 
tailed  description  of  the  analytical  process,  and 
content  themselves  with  the  bare  statement  of 
the  results  of  their  researches ;  others  would 
seem  to  have  neglected  to  examine  the  pre¬ 
cipitate  produced  in  the  liquid  under  examina¬ 
tion  by  sul[)huretted  hydrogen  (w'hether  in  the 
gaseous  or  liquid  state),  or  they  omit  to  state 
how  long  the  liquid  was  permitted  to  stand  at 
rest,  after  the  addition  or  transmission  of  the 
hydrosulphuric  acid,  in  order  to  allow  the  depo¬ 
sition  of  the  precipitate  formed;  others  still 
forget  to  tell  us  whether  the  distilled  water  and 
the  acids  (more  particularly  the  hydrochloric) 
used  in  the  analytical  processes  had  been  pre¬ 
pared  in  their  own  laboratories  or  procured  in 
the  market,  which  is  a  matter  of  very  great  im¬ 
portance,  consideiing  that  even  the  purest  hydro¬ 
chloric  acid  of  commerce  contains  almost  in¬ 
variably  copper. 

M.  Deschamps,  after  examining  the  various 
processes  proposed  to  effect  the  detection  of 
metallic  substances  in  the  blood,  resolved  to 
follow  an  analogous  method  to  that  adopted  by 
him  to  extract  copper  from  plants. 

He  prepared  in  his  own  laboratory  the  acids 
and  the  distilled  water  required  for  the  analytical 
processes,  and  ascertained  that  they  were  che¬ 
mically  pure.  The  filters  were  made  of  paper 
perfectly  free  from  the  slightest  trace  of  copper, 
and  were  washed  with  a  mixture  in  equal  pro¬ 
portions  of  concentrated  nitric  acid  and  distilled 
water.  The  capsules,  crucibles,  glass  rods, 
bottles,  funnels,  and  glasses  were  carefully 
washed  wdth  aqua  regia  or  concentrated  nitric 
acid,  and  in  some  instances  with  boiling  con¬ 
centrated  nitric  acid. 

The  experiments  were  made  respectively  with 
162,  200,  300,  315,  380,  472  grammes  of  blood. 
The  blood  was  cautiously  evaporated  to  dryness 
in  a  porcelain  capsule,  and  then  incinerated  in  a 
porcelain  crucible.  The  ash  was  treated  with 
aqua  regia  or  concentrated  nitric  acid.  The  solu¬ 
tion  obtained  was  evaporated  to  remove  the 
greater  part  of  the  acid  ;  water  was  then  added 
to  the  residuary  liquid,  and  the  mixture  filtered 
into  a  bottle.  Sulphuretted  hydrogen  gas  was 
now  transmitted  through  it,  and  it  was  then  left 
standing  at  rest  for  from  eighteen  to  twenty-four 
hours,  to  give  the  precipitate  formed  full  time  to 
subside,  i'he  liquid  was  filtered  and  the  preci¬ 
pitate  collected  on  the  filter.  The  filter,  with 
the  precipitate  on  it,  was  washed,  in  a  small 
procelain  capsule,  with  water  holding  a  little 
sulphuretted  hydrogen  in  solution  ;  it  was  then 
treated  with  a  few  drops  of  aqua  regia  or  con¬ 
centrated  nitric  acid,  and  gently  heated  until  the 
precipitate  had  acquired  a  light  yellow  colour, 
like  sulphur,  when  the  filter  was  washed,  the 
liquid  evaporated  to  dryness,  the  residue  calcined, 
and,  finally,  dissolved  in  a  few  drops  of  nitric 
acid.  The  solution  presented  the  properties  of  a 
solution  of  a  copper  salt ;  it  struck  a  blue  tint  with 
ammonia,  gave  a  reddish-brown  precipitate  with 
ferrocyanide  of  potassium,  and,  which  was  most 
conclusive,  deposited  metallic  copper  on  iron. 


These  facts,  M.  Deschamps  contends,  irrefutably 
prove  the  presence  of  copper  in  the  blood.  In 
his  opinion,  plants  take  from  the  soil  part  of  the 
copper  which  they  contain,  herbivorous  animals 
receive  that  metal  from  the  plants,  and  man  from 
the  plants  and  animals  which  serve  him  for  food. — 
Journal  de  Physique  etde  Chimie,  December,  1848. 


CALIFORNIA. -THE  PROPERTIES 
OF  GOLD. 


In  colour  and  lustre  inexperienced  persons 
might  mistake  various  substances  for  gold  ;  these 
are  chiefly  iron  and  copper  pyrites,  but  from 
them  it  may  be  readily  distinguished,  being 
softer  than  steel  and  very  malleable ;  whereas 
iron  pyrites  is  harder  than  steel,  and  copper 
pyrites  is  not  malleable  ;  for,  although  the  latter 
mineral  yields  easily  to  the  point  of  a  knife,  it 
crumbles  when  we  attempt  to  cut  or  hammer  it ; 
whereas  gold  may  be  separated  in  thin  slices,  or 
beaten  out  into  thin  plates  by  the  hammer. 
There  can  thus  be  no  possible  difficulty  in  distin¬ 
guishing  these  various  minerals  in  a  native  state, 
even  with  nothing  but  an  ordinary  steel  knife. 
From  any  other  minerals,  as  mica,  whose  pre¬ 
sence  has  also  misled  some  persons,  gold  is 
easily  known  by  very  simple  experiments  with  a 
pair  of  scales,  or  even  by  careful  washing  with 
water,  for  gold,  being  much  heavier  than  any 
other  substance  found  with  it  (except  platina 
and  one  or  two  extremely  rare  metals),  will 
always  fall  first  to  the  bottom  if  shaken  in  water 
with  mud,  while  mica  will  generally  be  the  last 
material  to  fall.  This  is  ihe  case  however  fine 
or  few  the  particles  of  either  mineral  may  be. 

Gold,  therefore,  can  be  distinguished  by  its 
relative  weight  or  specific  gravity,  and  bj’-  its 
relative  hardness,  from  other  bodies  which  re¬ 
semble  it.  It  is  described  generally  as  soft, 
completely  malleable  and  flexible,  but  more  ac¬ 
curately  as  softer  than  iron,  copper,  or  silver, 
but  harder  than  tin  and  lead.  It  is  useful  to 
know  facts  of  this  kind,  as  a  simple  experiment 
that  can  be  made  with  instruments  at  hand  is 
often  more  valuable  than  a  much  more  accurate 
examination  requiring  materials  not  immediately 
available.  Thus,  if  it  is  found  that  a  specimen 
(pf'rhaps  a  small  scale  or  spangle)  is  readily 
scratched  by  silver,  copper,  or  iron,  and  scratches 
tin  and  lead,  it  may,  if  of  the  right  colour  and 
sinking  rapidly  in  water,  be  fairly  assumed  to  be 
gold. 

The  weight  of  gold,  as  of  all  substances,  it  is 
convenient  to  estimate  relatively,  and  in  com¬ 
parison  with  the  weight  of  an  equal  volume  of 
w'ater.  The  relative  weight,  or  specific  gravity, 
as  it  is  called,  of  gold  is  remarkably  high,  the 
lightest  varieties  being  twelve  times  heavier 
than  water,  and  pure  gold  nineteen  times.  This 
is  expressed  by  saying  that  the  specific  gravity  of 
native  gold  is  12 — 19,  and  the  number  deter¬ 
mined  by  comparing  the  weight  of  the  mineral 
in  water  and  air. 

As  the  value  of  gold  depends  almost  entirely 
on  its  specific  gravity,  and  this  test,  therefore,  is 
of  the  greatest  practical  importance,  it  will  not 
be  out  of  place  if  we  here  explain  some  very 
simple  apparatus  for  the  determination  of  this 
point. 

If  the  specimen,  then,  is  large  enough  to  be 
suspended  conveniently  by  a  thread,  weigh  it 
first  in  air  by  a  fine  balance,  expressing  the  re¬ 
sult  in  grains,  and  taking  care  previously  to  re¬ 
move  dust  or  loosely  adhering  particles.  Then 
suspend  it  by  a  horsehair  from  the  scaiepan  (it 
is  convenient  to  have  a  hook  attached  to  it  for 
this  purpose),  and,  thus  suspended,  immerse  it 
and  reweigh  it  in  water,  taking  care  that  it  is 
covered  on  all  sides  by  at  least  half  an  inch  of 
water,  and  carefully  brushing  off  with  a  feather 
any  bubbles  of  air  that  adhere  to  the  surface. 
The  results  may  then  be  noted  as  follows :  — 
Weight  of  substance  in  the  air 

in  grains  . 

Deduct  weight  of  ditto  in  w'ater 


Difference  . 
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This  result  gives  the  weight  of  a  bulk  of  water 
equal  to  that  of  the  specimen,  and  by  dividing 
tbe  weight  of  the  specimen  in  air  by  this  num¬ 
ber  the  specific  gravity  is  obtained. 

.  weight  of  substance  in  air. 

peci  c  gravi  y  of  equal  bulk  of  water. 

If,  however,  the  substance  is  in  the  form  of 
fine  sand  or  very  small  lumps,  it  is  better,  after 
weighing  it  carefully,  to  take  a  small  dry  phial 
furnished  with  a  stopper  ;  counterpoise  this 
phial  accurately  in  the  weight-scale  by  shot  or 
strips  of  lead,  then  fill  it  completely  with  pure 
water,  taking  care  that  no  bubbles  of  air  are  left 
in,  and  weigh  the  quantity  of  water  it  con¬ 
tains:  afterwards  empty  the  bottle  and  dry  it 
inside. 

Next  fill  the  bottle  about  two  thirds  full  of 
the  powder  to  be  examined,  weigh  this,  and  re¬ 
cord  the  weight.  Then  fill  the  bottle  once  more 
with  water,  taking  care,  as  before,  that  all  bubbles 
are  expelled  and  none  of  the  powder  washed  out. 
Once  more  weigh  it. 

We  have  then  to  make  the  following  calcula¬ 
tion  : — 

Weight  of  powder  and  water  1  _ 

in  grains  . ) 

Deduct  weight  of  powder  alone  = 


Difference  (weight  ofl 
water  left  in  bottle) . .  / 


Weight  of  bottle  full  of  water  )  _ 

in  grains  . )  ~ 

Weight  of  water  left  in  bottle  = 


Difference  (weight  of 
water  displaced  by, 
and  equal  in  bulk  to, 
powder) . 

™  -c  •.  weight  of  powder  in  air. 

The  specific  gravity  =  — 5 - ^ ^ 

weight  of  water  displaced. 

It  may  be  useful  to  know  the  specific  gravity 
of  various  substances  at  all  resembling  gold 
either  in  weight  or  appearance,  and  we  therefore 
append  the  following  short  table.  The  specific 
gravity  of  water  is  assumed  to  be  unity  : — 
Osmium . 

Platinum  . 19^—22,  not  hammered.* 

Iridium  . 18_T_ 

Gold  . ISj— 19^  ditto. 

Mercury . 13^ 

Palladium . 11_7_ 

1  0 

Lead  . 11^ 

Rhodium  . 103. 

Silver . 10 

Copper  .  7| — 8 

Brass  .  8^^ 

Lead  ore  (galena)  7^ 

Copper  pyrites  . .  5 
Iron  pyrites  ....  4 

Diamond .  3^ 

Sand  .  2A — 3 

By  the  help  of  this  table  the  value  of  auri¬ 
ferous  sand  may  also  be  in  some  degree  esti¬ 
mated,  since,  as  will  be  seen,  the  specific  gravity 
of  most  of  the  sands  is  under  3,  while  that  of  the 
most  impure  gold  is  12  ;  so  that  if  the  specific 
gravity  of  the  sands  themselves,  when  experi¬ 
mented  on,  is  much  greater  than  that  of  ordinary 
sand,  it  is  likely  that  the  excess  will  be  for  the 
most  part  gold  in  a  district  otherwise  known  to 
be  auriferous :  the  greater  the  specific  gravity, 
too,  the  greater  probability  there  is  of  this  being 
the  cause. 

The  form  in  which  gold  is  found  is  various.  It 
is  sometimes  crystilline  in  eight  or  twelve  sided 
regular  figures,  passing  into  cubes,  but  the 
crystals  are  generally  small  and  rare.  In  case  of 
such  crystals  being  found,  it  is  well  worth  know¬ 
ing  that  they  possess  a  value  as  mineral  speci¬ 
mens  far  beyond  that  of  the  gold  which  they 
contain. 

The  gold  from  California,  according  to  the 
assay  of  Mr.  Warwick,  of  New  York,  yields  89.58 

•  Metals  wUen  hammered  become  much  more  compact, 
and  have,  therefore,  a  higher  specific  gravity. 


per  cent,  pure  gold,  and  is,  therefore,  about  equal 
to  that  obtained  from  the  washings  of  Miask 
(the  richest  district  in  Western  Siberia,  and  that 
producing  the  largest  pepipas),  and  superior,  as 
the  assayer  remarks,  to  the  gold  dust  from 
Senegal. 

The  method  of  blowpipe  analysis,  although 
exceedingly  useful,  is  not  absolutely  necessary 
in  the  case  of  gold,  because  of  the  many  readier 
ways  of  determining  the  rnetal,  but  it  seems  ad¬ 
visable  to  state  the  appearances  presented.  All 
the  varieties  are  readily  fusible  into  a  globule, 
which,  when  the  gold  is  pure,  is  unaltered  by  the 
continuance  of  the  heat.  In  this  respect  it  diflters 
entirely  from  iron  and  copper  pyrites,  which,  on 
being  exposed  to  the  flame,  give  off  sulphur 
fumes  and  undergo  considerable  change.  In  the 
case  of  gold  containing  other  metals,  these,  with 
the  exception  of  silver,  may  generally  be  got  rid 
of  by  continuing  the  heat  in  the  exterior  flame 
with  the  addition  of  a  little  nitre.  Before  the 
oxyhydrogen  blowpipe  the  metal  is  volatilized 
in  the  form  of  a  purple  oxide. 

Gold  is  not  acted  on  by  any  of  the  acids  alone. 
When  exposed  to  the  mixture  of  nitric  with 
hydrochloric  acid  (in  the  proportion  of  one  part 
nitric  to  four  of  hydrochloric)  called  aqua  regia, 
it  dissolves  without  residue,  the  solution  giving 
a  purple  precipitate  with  protochloride  of  tin, 
and  a  brown  precipitate  with  protosulphate  of 
iron. 

The  following  simple  mode  of  detecting  at¬ 
tempts  at  imposition  in  gold  dust  is  worthy  of 
being  recorded  in  this  place ; — 

Place  a  little  gold  dust  in  a  glass  tube  or 
earthenware  saucer,  and  pour  nitric  acid  upon  it; 
then  hold  the  glass  or  saucer  over  a  flame,  or 
upon  a  few  embers,  until  red  fumes  (nitric 
vapours)  arise  ;  if  it  be  pure  gold,  the  liquid  will 
not  become  discoloured  ;  but  if  pyrites  or  brass 
filings  should  have  been  mixed  with  it,  the  acid 
will  become  turbid,  green  and  black,  discharging 
bubbles  of  gas.  After  the  ebullition  has  ceased, 
the  residue  should  be  washed  with  water,  and 
acid  again  poured  upon  it,  when  the  same  effect 
may  be  observed,  but  in  a  less  degree  ;  and,  if  the 
experiment  be  repeated  till  all  effervescence 
ceases,  it  will  finally  leave  the  gold  dust  pure. — 
Professor  Anstey’s  Gold- seekers'  Manual. 
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THE  SMITHFIELD-MARKET  NUISANCE, 
Were  any  further  proof  needed  to  establish 
the  fact  that  Siniihfield  Market  is,  indeed,  one 
of  the  greatest  and  most  abominable  nuisances, 
we  might  find  a  convincing  one  in  the  more 
than  wretched  attempt  at  a  defence  set  up  by 
the  advocates  for  its  continuance.  Seldom, 
indeed,  does  it  ha]>pen  that  even  the  worst  and 
most  rotten  causes  do  not  find  some  skilful  de¬ 
fender,  who,  though  he  may  be  unable  to  heat, 
yet  will  manage  to  embarrass  his  antagonist. 
Siniihfield  Market  does  not  rejoice  in  defenders 
of  this  stamp.  Me.'srs.  Hicks,  Godson,  An- 
derton,  Lawrence,  and  their  adherents,  seem 
altogether  unable  to  advaiice  even  the  weakest 
argument  in  favour  of  the  cause  which  they 
have  undertaken  to  defend.  They  content 
themselves  with  giving  flat  denials  to  the  most 
irrefutably-established  facts  adduced  by  the 
advocates  for  the  removal  of  the  market,  or  try 
to  explain  them  away.  In  the  opinion  of  these 
gentlemen,  Smithfield  is  one  of  the  healthiest 
localities  in  Loudon  ;  and  we  are  very  com¬ 
placently  told  that  Mr.  Lawrence,  the  sur¬ 
geon,  and  another  high  authority,  have  pro¬ 
nounced  it  to  be  so.  How  many  equally  high 


authorities  have  chosen  to  differ  from  this  opi¬ 
nion,  and  to  hold  that  nothing  can  possibly  be 
more  injurious  to  the  health  of  a  considerable 
part  of  the  metropolis  than  the  existence,  in  a 
central  point,  of  a  large  cattle  market,  with  its 
attendant  .slaughter-houses,  we  are  not  told  : 
possibly  the  balance  of  authority  might  be 
rather  too  strong  the  other  way.  The  oir- 
curnstance  that  Bartholomew’s  Hospital  and 
the  Charter- house  are  situated  in  the  immediate 
vicinity  of  the  market  is  actually  laid  hold  of  as 
a  proof  of  the  perfect  salubrity  of  it!  Ab¬ 
surdity  can,  indeed,  go  no  further.  Why,  this 
is  one  of  the  most  forcible  pleas  for  the  removal 
of  the  market.  Inquire  of  any  medical  man  of 
sense  and  experience  whether  he  would  ever 
dream  of  selecting  a  cattle  market  as  a  proper 
site  for  an  hospital?  or  whether  he  would  deem 
the  question  of  site  in  this  respect  a  matter  of 
no,  or  of  only  trifling,  importance  for  the  treat¬ 
ment  and  chances  of  recovery  of  the  patients 
received  at  the  hospital  ?  We  maintain  that  the 
immediate  vicinity  of  the  market  must  of  neces¬ 
sity  exercise  an  unfavourable  influence  upon  the 
inmates  of  Bartholomew’s  Hospital,  which, 
though  perhaps  not  appreciable  by  those  who, 
from  early  association  and  constant  habit,  have 
grown  accustomed  to  the  close  contiguity  of 
the  market  to  the  hospital,  and  may  even  look 
upon  it  now  as  a  necessary  appendage  to  the 
latter,  yet  cannot  fail  to  strike  the  most  casual 
impartial  observer. 

One  would  hardly  think  any  man  or  body  of 
men  should  seriously  believe  it  possible  to  con¬ 
tinue  for  any  length  of  time  cramming  into  a 
space  which  was  hardly  large  enough  to  serve 
the  purposes  of  a  cattle  market  for  a  population 
of  500,001*  souls  the  number  of  cattle  required 
to  feed  a  population  of  2,500,000  souls,  and 
which  is  constantly  increasing  at  a  formidable 
rate.  And  yet  such  seems  to  be  the  opinion  of 
the  corporation  of  the  City,  who,  through  the 
mouth  of  one  of  their  champions,  tell  the  public 
with  the  most  admirable  sang-froid  that  the 
market  shall  remain  where  it  is  as  long 
as  lire  Legislature  of  the  country  will  permit  its 
continuance.  And  when  the  advocates  for  its 
removal  urge,  amongst  other  and  most  weighty 
reasons,  the  misery  which  the  poor  cattle  are 
made  to  undergo,  and  point  out  the  bad  effects 
upon  the  quality  of  the  meat,  that  must  neces¬ 
sary  result  fiom  the  horrid  ordeal  of  being  forced 
into,  and  cooped  up  in,  sjiaces  far  too  small  for 
proper  accommodation  which  the  animals  have 
to  pass  through,  they  are  called,  forsooth,  fhi- 
lanthropists  by  iMr.  Auderton,  and  are  charged 
with  an  interested  desire  to  become  shareholders 
in  some  scheme  for  the  erection  of  a  ncwcatlle- 
market  in  another  locality.  Or  Mr.  Hicks  comes 
down  upon  them  with  the  high  and  w'eighty 
authority  of  “Sir  Charles  Kuightley,  who  has 
given  his  unqualified  opposition  to  any  proposi¬ 
tion  of  abolishing  the  market.”  Pray,  Mr. 
Hicks,  who  is  Sir  Charles  Kuightley,  that  you 
should  deem  his  opposition  of  such  vast  import¬ 
ance?  Sir  Charles  Kuightley  may  be  “  the  first 
grazier  in  England,”  an;i  a  man  of  consider, 
able  influence  in  Northamptonshire;  but  we 
cannot  for  the  life  of  us  imagine  how  his 
opinion,  either  one  way  or  the  other,  can  affect  the 
question  more  strongly  than  that  of  any  other 
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individual ;  and  we  would  even  presume  to  sug¬ 
gest  to  Mr.  Hicks  and  his  friends  that  the 
question  of  the  removal  or  continuance  of 
Smithfield  Market  is  entirely  one  for  the  con¬ 
sideration  of  the  inhabitants  of  London,  and 
not  for  the  opinions  of  the  “  graziers  of  Eng¬ 
land.” 

The  gentleman  who  distinguished  himself 
most  in  the  Common  Council  tilting  match 
against  the  advocates  for  the  removal  of  Smith- 
field  Market  was,  unquestionably,  Alderman 
Lawrence.  From  the  very  peculiar  nature  of 
the  pleading  which  that  worshipful  alderman 
thought  proper  to  utter,  it  was  clearly  apparent 
that  his  brief  had  been  endorsed  “  no  cause — 
abuse  plaintiff’s  attorney;”  for  that  worthy  civic 
dignitary  set  to  and  made  a  most  formidable 
onslaught  on  the  press,  charging  the  whole  body 
of  the  London  journals  with  venality,  by  which 
charge  he  apparently  meant  to  convey  his  im¬ 
pression  that  Smithfield  Market  is  the  intended 
victim  of  some  huge  conspiracy,  and  that  the 
whole  of  the  London  press  have  been  bribed  to 
attack  it  in  their  columns.  This  worthy  magis¬ 
trate,  who  evinced  his  strict  adherence  to  truth 
in  a  passing  remark,  that  Lord  Robert  Grosvenor 
“  broke  completely  doivn'^  in  his  evidence  before 
the  parliamentary  committee  upon  the  subject 
of  Smithfield  Market,  which  sat  in  1847,  ac¬ 
cuses  the  press  of  being  in  the  habit  to  con¬ 
coct  and  insert  slanderous  attacks  upon  indi¬ 
viduals,  for  the  purpose  of  selling  their  produc¬ 
tions.  Comment  upon  remarks  like  these  would 
be  altogether  superfluous. 

We  cannot  conclude  this  article  without  pay¬ 
ing  Mr.  Norris,  the  mover  of  the  resolution  de¬ 
manding  the  removal  of  the  market,  a  well- 
deserved  compliment  for  the  clearness  and 
precision  with  which  he  put  his  case  before  the 
court. 


THE  CHOLERA. 


— 

No.  of  Cases. 

Deaths. 

Hecoveries. 

1  Under  treat¬ 
ment,  or  result 

1  not  stated. 

Cases  already  reported : — 

In  London  and  vicinity. . . 

1133 

584 

135 

414 

In  the  country . 

958 

413 

152 

393 

In  Scotland  . 

11244 

4895 

3864 

2485 

Total  . 

13335 

5892 

4151 

3292 

Fresh  cases  reported  the  28th  of  February, 
1849. — In  London  and  vicinity,  viz.  : — White¬ 
chapel — number  of  cases,  1 ;  deaths,  3.  Bethnal- 
green  Lunatic  Asylum— number  of  cases,  2. 
Hoxton — number  of  cases,  1 ;  death,  1.  Refuge, 
Hackney-road — deaths,  2.  Dreadnought  Hos¬ 
pital  Ship — number  of  cases,  1 ;  death,  1. 

In  the  country,  viz. ; — Newcastle-upon-Tyne 
Union  from  the  20th  inst. — number  of  cases,  11  ; 
deaths,!;  recoveries,  6.  Wakefield — recoveries, 
2.  Carlisle — number  of  cases,  2  ;  deaths,  2. 

In  Scotland,  viz. ; —  Glasgow — number  of  cases, 
12 ;  deaths,  4 ;  recoveries,  12.  Riccarton— 
number  of  cases,  13;  deaths,  3;  recoveries,  10. 
Greenock — number  of  cases,  1 ;  death,  1 ;  re¬ 
covery,  1.  Gala.-hiels — numl)er  of  cases,  1  ;  re¬ 
coveries,  3.  Dunfermline  — number  of  cases,  3. 
Girvan,  from  the  13th  inst. — number  of  cases, 
21  ;  deaths,  19 ;  recoveries,  6. 

Total  number  of  new  cases,  69  ;  deaths,  40  ; 
recoveries,  44, 


BIRTHS  AND  DEATHS  REGISTERED 
IN  LONDON. 


The  total  number  of  deaths  from  all  causes  in 
London  during  the  week  ending  Saturday  last, 
according  to  the  account  published  by  authority 
of  the  Registrar-General,  amounted  to  1,191, 
being  22  beyond  the  weekly  average  of  the 
years  1844-5-6-7  and  8.  The  deaths  from  zy¬ 
motic  diseases  were  •  212,  being  9  below  the 
average;  tubercular  diseases,  174;  of  the  brain, 
spinal  marrow,  nerves,  and  senses,  132  ;  of  the 
lungs,  239;  scarlatina,  50 ;  hooping  cough,  76; 
cholera,  40,  being  36  above  the  average  ;  typhus, 
53,  being  11  below  the  average;  consumption, 
123,  being  25  below  the  average ;  bronchitis, 
118,  being  40  above  the  average;  pneumonia, 
88,  being  15  below  the  average.  The  births 
during  the  same  week  w’ere  1,490,  or  735  males 
and  755  females.  The  deaths  show  a  small  de¬ 
crease  on  the  previous  week.  The  barometer 
was  highest  on  Sunday  week,  having  been 
30.333,  and  lowest  on  Saturday,  when  it  fell  to 
29.520.  The  mean  temperature  of  the  week 
was  45®  4'.  The  following  is  a  specific  state¬ 
ment  of  the  deaths  from  cholera  during  the 
same  week : — 

IIoLBORN ;  St.  George  the  Martyr. — M.  13, 
“  cholera  (3  days).” 

West  London  ;  North.  —  At  union-house, 
West-street,  a  labourer,  40,  “  cholera.” 

Shoreditch  ;  St.  Leonard’s. — At  4,  Hudson’s- 
court,  Kingsland-road,  on  the  19th  of  February, 
wife  of  a  shoemaker,  41,  “ cholera  (8  hours).” 
Mr.  Yarrow,  the  registrar,  states  that  “this  is  a 
very  unhealthy  court.  The  deceased,  who  was 
in  poor  and  distressed  circumstances,  had  a  mis¬ 
carriage  at  Christmas,  and  seven  days  afterwards 
undeitook  a  day’s  charing  at  a  butcher’s  shop 
adjoining.  She  was  then  taken  ill,  and  con¬ 
fined  for  three  weeks,  at  the  end  of  which  time 
cholera  supervened.’’  The  ten  following  cases 
occurred  in  the  Female  Refuge  for  the  Desti¬ 
tute  : — On  the  18th  of  February,  F.  servant,  14, 
“Asiatic  cholera  (4  days);”  on  the  18th  of 
February,  F.  servant,  18,  “Asiatic  cholera  (3 
days)  ;”  on  the  18th  of  February,  F.  matron, 
40,  “diarrhoea  (10  hours),  Asiatic  cholera 
(12  hours)  ;”  on  the  18th  of  February,  F.  ser¬ 
vant,  17,  “  Asiatic  cholera  (40  hours) ;  ”  on  the 
20th  of  February,  F.  servant,  22,  “  cholera  (48 
hours)  ;”  on  the  20th  of  February,  F.  temporary 
matron,  36,  “  cholera  (24  hours)  ;”  on  the  20th 
of  February,  daughter  of  a  labourer  in  the  county 
of  Devon,  11,  “Asiatic  cholera  (30  hours),  dis¬ 
ease  of  the  chest  (duration  unknown).”  On  the 
21st  of  February,  F.  servant,  24,  “Asiatic  cho¬ 
lera  (3  days),  secondary  fever  (5  days).”  On 
the  22d  of  February,  F.  servant,  25,  “Asiatic 
cholera  (3  days).”  On  the  23d  ofFebruary,  F. 
servant,  14,  “natural  deathfrom  Asiatic  cholera,” 
inquest. 

IIetiinal-green  ;  The  Green. — The  sixteen 
following  cases  occurred  in  Messrs.  Warburton’s 
Lunatic  Asylum  : — F.  55,  “mania  (15  years), 
diarrhoea  (6  hours),  cholera  (8  hours) ;”  F.  45, 
“  cholera,  collapse  (14  hours)  ;”  F.  40,  “  mania, 
cholera  (13‘  hours) ;”  F.  52,  “  mania,  cholera 
(15 hours) ;”  F.  39,  “  mania,  diarrhoea  (6  hours), 
cholera  (18  hours)  ;”  F.  70,  “  mania,  cholera 
(11  hours) ;”  F.  85,  “mania,  cholera (14  hours);” 
F.  48,  “diarrhoea  (4 hours),  cholera  (15 hours);” 
F.  48,  “mania,  cholera  (23  hours)  ;”  F.  26, 
“  idiotcy,  cholera  (10  hours);”  F.  40,  “mania, 
diarrhoea  (11  hours),  cholera  (19  hours) ;”  F. 
38,  “  mania,  cholera  (8^  hours)  ;”  F.  30,  “  mania, 
cholera  (24  hours);”  F.  35,  “epilepsy,  cholera 
(72  hours)  ;”  F.  70,  “mania,  cholera  (3  days)  ;” 
F.  49,  “mania,  cholera  (88  hours).”  Hackney- 
road. ---At  18,  Glare-street,  cheesemonger,  out  of 
business,  49,  “  diarrhoea  (3  days)  ;  malignant 
cholera  with  collapse  (2  days).”  Mr.  Murray, 
the  registrar,  states  that  “deceased  Avas  in  re¬ 
duced  circumstances,  and  suffered  under  distress 
of  mind  and  lowness  of  vital  energy.” 

Whitechapel;  Whitechapel,  North. —  At 
Weliington-stre.et,  on  the  8th  ult.,  son  of  a  re¬ 
spectable  labourer,  21  months,  “natural  death; 
sudden  from,  Asiatic  cholera,”  inquest.  The 


two  girls  who  follow  belonged  to  one  family  not 
long  from  Ireland;  the  younger  died  on  the  9th, 
the  other  on  the  10th,  in  Queen  Anne- street. 
F.  2,  “sudden  death  of  cholera  (12  hours),” 
inquest.  F.  5,  “  sudden  death  of  cholera  (12 
hours),”  inquest. 

St.  George’s-in-the-East  ;  St.  Paul.  —  A 
coalwhipper,  45,  “consecutive  fever  (5  days), 
cholera  maligna  (2  days).”  M.  67,  “cholera 
(24  hours).”  The  deceased  was  a  pauper  re¬ 
moved  from  the  workhouse  to  3,  Bath-terrace, 
New -road,  which  was  lately  taken  for  cholera 
patients.  St.  John. — At  St.  George’s  work- 
house,  a  mariner,  49,  “  cholera.” 

Camberwell  ;  Peckham.  —  Daughter  of  a 
labourer,  3,  residing  at  No.  2,  Maria-terrace, 
Peckham- fields,  “  diarrhoea  (2  days),  Asiatic 
cholera  (3  hours).” 

Rotherhithe  ;  Rotherhithe.— M.  5,  “  cholera 
(75  hours).” 

Greenwich  ;  Greenwich,  West. — In  Dread¬ 
nought  Hospital,  M.  16,  “cholera  (8  days),” 
p.m. 

Wandsworth  and  Clapham  ;  Battersea. — At 
Bridge- road,  son  of  a  warehouseman,  15,  “ma¬ 
lignant  cholera  (4  days).” 


MISCELLANEA. 

- — - 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 

Joseph  Simpson,  of  Manchester,  civil  engineer* 
and  James  Alfred  Shipton,  of  the  same  place, 
engineer,  for  certain  improvements  in  steam- 
engines.  Patent  dated  August  14th,  1848. 
Enrolled  February  14th,  1849. 

This  invention  relates  first  to  an  improved 
construction  of  steam-engine,  by  which  the 
motion  of  the  piston  is  transmitted  to  the  crank¬ 
shaft  in  such  manner  that  the  angles  formed  by 
the  connections  in  reciprocating  engines  are 
totally  avoided,  and,  consequently,  without  the 
loss  of  power  by  friction  arising  from  such  causes. 

The  details  of  this  part  we  must,  in  a  great 
measure,  omit,  since  they  would  be  unintelligible 
without  the  drawings  accompanying  the  specifi¬ 
cation. 

The  patentee  claims  also  an  improvement  in 
the  slide-valve  which  serves  to  admit  the  steam 
alternately  at  opposite  ends  of  the  cylinder. 
This  valve  is  on  the  equilibrium  principle,  and  the 
improvement  consists  in  the  introduction  of  a 
peculiar  sort  of  packing-ring.  The  slide  is  fitted 
between  two  faces,  on  which  it  slides,  the  one 
being  the  face  on  the  cylinder,  and  the  other  at 
the  back  of  the  valve-case,  where  it  is  furnished 
with  a  ring,  cut  on  one  side  similar  to  the  pack¬ 
ing  ring  of  a  piston ;  its  tendency  to  expand  in 
diameter  also  causes  it,  by  reason  of  its  conical 
form,  to  press  against  the  back  of  the  valve- 
chest,  thereby  making  it  steam-tight,  and  allow¬ 
ing  for  any  wear  that  takes  place  on  the  sur¬ 
faces.  The  opening  in  the  ring  is  provided  with 
small  wedge  pieces,  which  prevent  the  passage 
of  the  steam,  and  may  also  assist  in  expanding 
the  ring  by  the  pressure  of  the  spring  with  which 
it  is  projected. 

In  order  to  maintain  perfect  contact  at  each 
end  of  the  piston  with  the  ends  of  the  cylinder, 
each  end  of  the  piston  is  fitted  with  a  packing¬ 
ring,  of  a  similar  construction  to  that  just  de¬ 
scribed  with  reference  to  the  slide-valve ;  the 
conical  form  of  these  rings  causing  them  as  they 
expand  also  to  elongate  the  piston,  and  thereby 
press  hard,  or  with  sufficient  force  to  maintain 
steam-tight  joints  at  either  end  of  the  cylinder 
with  which  they  are  in  contact.  These  rings 
must,  of  course,  be  of  sufficient  diameter  to  em¬ 
brace  the  whole  of  the  slot,  at  any  point  of  the 
revolution  of  the  piston,  in  order  to  prevent  any 
escape  of  steam,  by  which  also  the  eccentricity 
of  the  piston  with  its  shaft  will  be  limited. 

The  second  part  of  this  invention  relates  to 
an  improved  governor  or  regulator  for  steam- 
engines,  which  consists  of  a  spiral  screw  similar 
to  that  employed  for  propelling  vessels,  but  com¬ 
prises  more  than  a  whole  turn  of  the  thread  or 
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screw.  The  axis  is  placed  in  a  vertical  position) 
and  the  whole  of  the  screw  enclosed  within  a 
cylinder,  which  is  partially  filled  with  water,  or 
some  other  suitable  fluid,  the  cylinder  itself 
being  placed  within  a  vase,  or  other  ornamental 
casing,  into  which  the  bottom  of  the  cylinder 
opens.  The  axis  of  the  tube,  which  passes  out 
at  the  bottom,  where  it  receives  motion  from  a 
pair  of  mitre-wheels,  is  enclosed  within  the 
cylinder  by  a  tube  rising  up  from  the  bottom  of 
the  vase  above  the  surface  of  the  water,  which 
permits  the  passage  of  the  spindle  without  a 
stuffing-box  or  other  hindrance  to  its  action. 
The  screw  is  fitted  to  its  axis  or  spindle  by  a 
boss,  which  slides  freely  up  and  down  on  a 
feather,  which  at  the  same  time  carries  it  round 
with  it.  A  spiral  spring  is  placed  between  the 
upper  bearing  and  the  boss  of  the  screw,  and 
continually  exerts  a  downward  pressure  thereon. 
Motion  is  given  to  the  screw  by  the  engine, 
which  imparts  a  tendency  to  rise  in  the  water  ; 
this  is  in  a  great  measure  counteracted  by  the 
spiral  spring,  and  at  any  given  velocity  will  at¬ 
tain  a  neutral  point  or  equilibrium  between  the 
two  powers  ;  any  greater  or  less  velocity  causing 
either  a  rise  or  depression  of  the  screw.  A  loose 
hoop  on  the  upper  part  of  the  boss  imparts  mo¬ 
tion  to  a  lever,  by  which  it  is  transmitted  to  the 
throttle-valve  or  other  regulator,  in  a  similar 
manner  to  the  ordinary  governor.  The  water 
in  the  cylinder  will  to  a  certain  extent  be  carried 
round  with  the  screw  ;  but,  in  order  to  prevent 
this,  a  series  of  plates  are  placed  in  a  vertical 
position  in  the  bottom  of  the  vase,  radiating 
from  the  centre  and  rising  nearly  to  the  lower 
end  of  the  screw. 

The  third  part  refers  to  an  arrangement  or 
combination  of  valves,  for  cutting  off  and  other¬ 
wise  regulating  the  passage  of  steam,  through 
tubes,  to  the  engine.  This  consists  simply  in 
combining  the  ordinary  slide-valve  with  a  but¬ 
terfly  throttle-valve,  which  is  fitted  in  the  back 
part  of  the  slide-valve ;  this  is  of  sufficient 
area  on  the  face  to  admit  of  the  passage  being 
cut  through  it,  and  at  the  same  time  to  close 
completely  the  steam-passage  when  moved  to 
another  position.  The  stem  of  the  slide-valve 
is  furnished  with  a  screw,  on  which  the  boss  of 
a  hand- wheel  is  fitted;  and,  this  being  confined 
between  bracket  bearings,  the  slide-valve  is 
withdrawn  or  replaced  opposite  the  steam- 
passage  by  turning  the  same.  The  stem  of  the 
butterfly-valve  passes  up  the  stem  of  the  slide- 
valve,  which  is  furnished  with  a  stuffing- hex  at 
the  top,  to  prevent  the  escape  of  steam,  and  is 
actuated  by  the  governor  in  the  ordinary  man¬ 
ner;  producing  the  same  result  by  partially 
closing  the  steam-passage,  but  which  in  this  case 
is  in  the  slide-valve,  instead  of  being  situate 
in  another  part  of  the  passage  or  steam-pipe. 
The  slide-valve  must  of  course  be  sufficiently 
thick  to  admit  of  the  butterfly-valve  being  fitted 
to  it,  or  it  may  have  a  short  tube  cast  on  the 
back  in  which  it  is  fitted,  and  which,  if  suf¬ 
ficiently  well  fitted,  would  entirely  cut  off  the 
steam  without  altering  the  position  of  the  slide  ; 
which,  however,  is  used  in  the  manner  described 
in  the  claims. 

The  patentees  do  not  confine  themselves  to 
the  precise  details  given,  as  such  may  be  varied 
without  departing  from  the  peculiar  character 
of  their  invention  ;  they  claim  : — 

First.  The  mode  described  in  the  specification, 
but  omitted  here  for  the  reason  stated,  of  con¬ 
structing  engines  w'orking  with  eccentric  pistons, 
whereby  an  eccentric  piston  is  caused  to  reci¬ 
procate  with  a  steam- chamber,  the  width  of 
which  is  equal  to  the  diameter  of  the  eccentric 
piston  ;  the  axis  of  which  eccentric  piston  being 
caused  to  move  a  distance  equal  to  the  eccen¬ 
tricity  of  the  piston. 

Secondly.  The  means  of  packing  slide-valves, 
by  employing  bevilled  rings,  as  described. 

Thirdly.  The  constructing  and  using  of  a 
revolving  spiral  screw,  enclosed  in  a  cylinder 
containing  water  or  some  other  fluid,  and  applied 
to  the  purpose  of  governing  steam-engines,  by  act¬ 
ing  on  the  throttle -valve,  or  other  equivalent 
apparatus. 


Fourthly.  The  mode  of  constructing  a  sliding 
shut-off  valve,  containing  a  butterfly  throttle- 
valve,  fitted  into  the  back  or  middle  of  such 
slide-valve,  and  worked  by  a  second  spindle 
passing  through  the  main  spindle,  having  a 
stuffing-box  at  the  end,  or  passing  through  any 
other  part  of  the  valve-chest  to  the  outer  sur¬ 
face. 

Also  the  use  of  the  stop  shut-off  valve,  or  re¬ 
gulator,  being  provided  with  a  first  part,  for 
regulating  the  size  of  the  steam-passage;  and 
having  at  the  same  time  a  second  part  for  finally 
shutting  off  the  steam  or  other  fluid  working  the 
engine. 

Also  the  arrangement  (of  any  kind  of  valves) 
of  having  the  seating  or  face  joint  protected 
from  the  ravages  of  the  volume  of  steam  that 
passes  through  the  said  valve,  whether  the  said 
valve  be  partially  or  fully  open ;  that  is,  by  having 
one  part  of  the  valve  for  regulating  the  quan¬ 
tity,  and  a  second  part  for  finally  closing  the 
passage,  so  that  the  latter  is  shielded  from  the 
former  when  such  valve  is  open. 


John  Varley,  of  Bury,  in  the  county  of  Lan¬ 
caster,  engineer,  for  certain  improvements  in 
steam-engines.  Patent  dated  August  14th,  1848. 
Enrolled  February  14th,  1849. 

This  invention  relates  to  improvements  appli¬ 
cable  to  stationary  engines — that  is  to  say,  en¬ 
gines  whose  cylinders  do  not  oscillate— and 
which  consist  in  the  adaptation  of  the  steam  and 
exhaust  valves  to  the  cover  and  bottom  of  the 
cylinder,  so  as  to  open  directly  into  the  cylinder, 
thereby  dispensing  with  the  passage  ordinarily 
leading  between  the  valves  and  the  interior  of 
the  cylinder,  which  give  rise  to  a  great  waste  of 
steam  at  each  stroke  of  the  engine,  besides  in¬ 
terfering  with  the  due  expansion  of  the  steam, 
when  worked  expansively ;  the  patentee  main¬ 
tains,  moreover,  that  this  construction  (whether 
equilibrium  or  stalk  valves)  of  the  valves  is  a 
great  saving  in  the  first  cost  of  the  engine,  from 
the  absence  of  the  slide  and  faces  on  the  cy¬ 
linder.  Cavities  are  formed  in  the  cover  and 
bottom  of  the  cylinder,  or  in  raised  boxes  cast 
thereon,  in  which  the  valves  are  placed,  two 
being  fitted  to  either  end,  one  for  the  entrance, 
and  the  other  for  the  exit,  of  the  steam.  The 
valves  shown  in  the  drawing  which  accompanies 
the  specification  are  double  conical  valves,  the 
stem  of  which  passes  through  a  stuffing-box  in 
the  cover,  for  the  purpose  of  actuating  the  same. 
In  the  cylinder  cover  the  lower  seating  is  fitted 
immediately  into  the  thickness  of  metal  next 
the  interior,  so  that  the  lower  valve,  when  down, 
forms  part  of  the  under  surface  of  the  cover  ; 
the  other  part  of  the  valve  on  the  same  stalk  or 
spindle  is  higher  up,  by  the  depth  of  the  steam- 
passage,  which  enters  between  them.  The  exit- 
valves  are  similarly  constructed,  each  being 
respectively  connected  with  the  steam-pipe  and 
passage  to  the  atmosphere  or  condenser.  These 
passages  are  cast  in  opposite  sides  of  the  cylinder, 
running  from  end  to  end,  and  communicating 
with  the  steam  and  eduction  valves,  at  either 
end  of  the  cylinder,  both  ends  being  similarly 
furnished — one  of  these  passages  being  connected 
with  the  boiler,  the  other  with  the  condenser. 
Small  passages  lead  from  the  cylinder  above  the 
valves,  so  as  to  maintain  their  upper  and  under 
surfaces  in  equilibrium.  The  valves  are  ac¬ 
tuated  by  means  of  a  rotating  horizontal  disc, 
placed  below  the  cylinder,  having  a  cam  on  its 
surface,  at  the  circumference,  on  which  a  roller 
runs,  supported  from  one  end  of  a  lever ;  the 
other  end  being  connected  with  the  stalk  of  the 
induction-valve.  A  similar  roller  is  in  connec¬ 
tion  with  a  rod  passing  up  the  side  of  the 
cylinder  from  which  an  arm  takes  on  to  the  stem 
of  the  upper  induction-valve.  The  eduction- 
valves  are  similarly  actuated  by  a  cam  on  an¬ 
other  shaft ;  the  whole  being,  of  course,  ar¬ 
ranged  to  open  and  close  their  respective  valves 
at  tire  proper  time,  whether  for  working  steam 
expansively  or  otherwise.  The  different  cams 
are  worked  by  suitable  gearing  with  the  main 
shaft,  and  will  not  require  particular  description. 
1  Haying  described  the  nature  of  his  invention, 
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and  the  manner  of  carrying  it  into  effect,  the 
patentee  wishes  it  to  be  understood  that  what  he 
claims  is — the  novel  and  peculiar  method,  before 
described,  of  placing  the  steam  and  exhaust 
valves  of  steam-engines  (either  equilibrium  or 
stalk  valves)  in  the  cover  and  bottom  of  the 
cylinders,  thereby  avoiding  passages  between  the 
valves  and  the  cylinder ;  and  also  the  mode  of 
working  the  same. 


Thomas  Delarue,  of  Bunhill-row,  in  the  county 
of  Middlesex,  manufacturer,  for  improvements 
in  producing  ornamental  surfaces  to  paper  and 
other  substances.  Patent  dated  August  15th, 
1848.  Enrolled  February  15th,  1849. 

The  improvements  in  the  production  of  orna¬ 
mental  surfaces,  described  in  this  specification, 
consist  in  forming  upon  the  surfaces  of  paper  and 
other  substances  iridescent  films  of  certain  sub¬ 
stances.  It  is  well  known  that  a  piece  of  steel 
will,  at  various  degrees  of  temperature  below  a 
red  heat,  assume  various  degrees  of  colours,  de¬ 
pendent  upon  the  degree  of  heat.  This  is  caused 
by  an  exceedingly  thin  film  of  oxide  which  forms 
upon  the  surface  of  the  steel.  Common  soap 
bubbles,  when  very  thin,  exhibit  also  a  variety 
of  colours.  Globules  of  glass,  blown  very  thin, 
also  sometimes  present  the  same  appearance. 

The  present  improvements  are  to  produce  the 
same  appearance  of  a  variety  of  colours  upon  the 
plain  or  ornamented  surfaces  of  paper  and  other 
substances,  and  the  process  proposed  to  be  fol¬ 
lowed  for  effecting  this  is  as  follows  : — A  vessel 
is  procured,  of  sufficient  capacity,  to  contain  the 
article  the  surface  of  which  is  to  be  treated ;  the 
depth  of  the  vessel,  however,  should  be  sufficient 
to  allow  a  few  inches  above  the  article,  when 
placed  within  it.  Within  this  vessel  a  quantity 
of  clean  water  is  placed,  and  the  article  the  sur¬ 
face  of  which  is  to  be  covered  (as  a  sheet  of 
enamelled  cardboard,  for  example)  is  then 
placed  with’’!  the  vessel  in  the  water,  the  surface 
which  is  to  be  covered  being  placed  upwards, 
and  care  is  to  be  taken  that  the  quantity  of 
water  in  the  vessel  is  sufficient  to  cover  the 
article  completely  when  the  surface  of  the  water 
is  in  a  quiescent  state  ;  the  surface  of  the  water 
is  then  covered  with  a  thin  layer  of  varnish 
(composed  of  any  of  the  resins,  dissolved  in  ether, 
or  any  convenient  solvent),  or  of  any  other  fluid 
or  semifluid  substance  capable  of  depositing  a 
solid  matter,  and  imparting' the  colours  required. 
When  the  varnish  or  other  material  used  is  fully 
spread  over  the  surface  of  the  water,  the  sheet  of 
cardboard  is  to  be  gently  lifted  out  of  the  water,  in 
a  slightly  inclined  position,  by  which  means  a  thin 
film  of  the  varnish  will  be  taken  up  by,  and  spread 
over,  the  surface  of  the  cardboard,  the  water  pass¬ 
ing  off  from  bet  ween  the  cardboard  and  the  film  of 
varnish.  The  cardboard  is  then  to  be  laid  in  an 
inclined  position  upon  a  board,  and  when  dry  it 
will  be  found  that  there  is  a  thin  film  of  varnish 
over  its  whole  upper  surface  ;  it  is  then  removed 
and  finished.  This  film  will  present  various 
colours.  The  patentee  proposes  to  use,  in  some 
cases,  a  false  bottom,  perforated  with  holes, 
upon  which  the  article  operated  upon  is  placed  ; 
the  bottom,  with  the  article  upon  it,  being  re¬ 
moved  from  the  vessel  when  necessary.  In  the 
case  of  figures,  or  other  articles  which  require  to 
be  covered  over  the  whole  surface,  the  article  is 
suspended  by  wires  in  the  water,  and  in  drawing 
it  out  it  is  gradually  turned  round,  so  that  the 
whole  surface  thus  becomes  covered  with  the 
film.  On  the  dropping  of  the  varnish  upon  the 
surface  of  the  water,  it  speads  itself  in  a  series 
of  rings  around  the  centre  of  the  drop,  as  a 
nucleus,  and  thus,  by  a  combination  of  these 
drops  and  rings,  a  variety  of  beautiful  designs 
are  formed.  Also,  by  means  of  a  brush  over 
portions  of  the  surface,  other  designs  are  formed, 
which  are  transferred  to  the  surface  of  the  article. 
Thus,  by  the  application  of  films  of  varnish,  &c., 
in  themselves  colourless,  colours  are  produced 
upon  the  surfaces  of  paper  and  other  substances ; 
bright  metallic  surfaces,  however,  present  little 
or  no  colour,  but  black  japanned  surfaces  exhibit 
them  very  beautifully.  Plaster  casts  or  figures 
may  also  be  subjected  to  the  same  process  with 
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advantage,  by  previously  treating  the  surface 
with  wax. 

The  patentee  claims,  generally,  the  producing 
films  upon  the  surfaces  of  paper  and  other  sub¬ 
stances,  as  before  described. 


Samuel  Thornton,  of  Birmingham,  merchant, 
and  James  M'Connell,  of  Wolverton,  Bucking¬ 
hamshire,  engineer,  for  improvements  in  steam- 
engines,  and  in  the  means  of  retarding  engines 
and  carriages  on  railways,  and  in  connecting 
railway  carriages  or  waggons  together;  also 
improvements  in  effecting  a  communication 
between  one  part  of  a  railway  train  and  another, 
by  signals  or  otherwise.  Patent  dated  August 
7th,  1848.  Enrolled  February  7th,  1849. 

This  invention  has  reference- first,  to  im¬ 
provements  in  inetallic-pai  ked  pistons.  Secondly, 
to  improvement  in  the  chimneys,  for  the  purpose 
of  obtaining  an  increased  effect  upon  the  blast. 
Thirdly,  to  an  improved  construction  and  ar¬ 
rangement  of  the  eduction  passages  and  valves. 
Fourthly,  to  an  improved  mode  of  connecting 
railway  carriages  together.  Fifthly,  to  an  im¬ 
proved  arrangement  of  the  buffer-rods,  by  which 
they  are  all  retained  at  the  same  height  from  the 
rail,  whatever  may  be  the  load  of  the  carriage. 
Sixthly,  to  a  method  of  transmitting  signals 
from  one  part  of  the  train  to  another  by  means 
of  chains  or  ropes  passing  through  hollow  buffer- 
rods,  which  are  also  applicable  for  actuating  the 
whole  breaks  throughout  the  train  for  the  pur¬ 
pose  of  retarding  it  when  required. 

In  metallic-packed  pistons  it  is  of  great  conse¬ 
quence  to  obtain  as  near  as  possible  a  uniform 
degree  of  wear  on  the  piston,  as  it  is  otherwise 
liable  to  rut,  which  is  more  or  less  the  case  with 
pistons  of  the  ordinary  construction,  from  the  ex¬ 
panding  pressure  bearing  unequally  at  different 
points,  consequently  creating  a  greater  amount 
of  friction  on  one  part  than  another.  The  piston 
constructed  according  to  this  invention  consists 
of  the  ordinary  annular  packing-rings,  cut  or 
divided  at  two  opposite  or  more  points,  so  as  to 
admit  of  their  being  expanded  to  tit  the  internal 
capacity  of  the  cylinder ;  the  division  in  the  one 
ring  being,  of  course,  placed  so  as  to  break  joint 
with  the  other  ring ;  and  both  are  held  by  the 
top  and  bottom  plates,  as  usual.  The  packing- 
rings  or  segments  are  furnished  with  a  rib  at  the 
back,  turned  out  conical,  into  which  conical  rings 
are  fitted.  These  rings  are  left  solid,  and  have  a 
recess  turned  out  in  the  back  part  for  the  recep¬ 
tion  of  a  thin  disc  of  steel,  hardened  for  the  pur¬ 
pose  of  giving  the  required  degree  of  elasticity. 
Between  the  steel  discs  a  strong  metal  spring  is 
placed,  which  encircles  the  piston-rod,  and  bears 
on  both  the  discs,  exerting  its  pressure  to  force 
them  asunder ;  and  these  discs  bear  upon  the 
conical  rings,  the  conical  peripheries  of  Avhich 
tend  to  expand  the  packing-rings,  and  the  rings 
being  solid  mtist  always  bear  equally  throughout 
the  entire  circle,  the  conical  ring  passing  farther 
on  through  the  rib,  as  the  packing-ring  wears. 

The  second  improvement,  which  refers  to  the 
construction  of  locomotive  chimneys,  consists  in 
subdividing  the  chimney  in  several  shafts,  each 
having  its  separate  blast-pipe.  It  is  well  known 
that  all  1(  comotive  chimneys  are  subject  to  cer¬ 
tain  restrictions  in  their  height  from  the  height 
of  the  bridges  and  tunnels  which  are  passed 
under;  and  that  the  blast-pipe,  from  whatever 
sized  cylinder,  is  in  such  proportion  that  it  will 
eject  all  the  air  out  of  the  funnel  in  order  to 
produce  the  required  draught.  Now,  when  a 
large  chimney  and  a  great  draught  are  required, 
the  height  to  which  the  chimney  is  restricted  by 
local  circumstances  renders  it  incompatible  with 
the  result  desired.  To  obviate  this  difficulty,  and 
obtain  a  greater  advantage  of  draught,  the  pa¬ 
tentees  subdivide  the  chimney  into  three  or  more 
separate  shafts,  all  communicating  with  the 
smoke-box,  but  each  furnished  with  a  separate 
jet  or  blastof  steam  branching  from  theeduction- 
pipe  of  the  engine,  which  will  be  simply  in  effect 
two,  three,  or  more  small  chimneys  instead  of 
one  large  one.  These  three  shafts  are  enclosed 
in  an  outer  casing  or  chimney  to  protect  the 


whole,  giving  it  the  appearance  of  the  ordinary 
funnel. 

The  third  part  relates  to  an  improved  arrange¬ 
ment  in  the  eduction  passages  and  valves  of  loco¬ 
motive  engines,  in  order  to  effect  a  reduction  in  the 
back  pressure,  by  making  these  passages  more  di¬ 
rect  to  the  blast-pipe  than  hitherto.  In  the  ordinary 
arrangement  the  exit  steam  has  to  retrace  the 
steam-ports  passing  through  the  internal  capa¬ 
city  of  the  slide-valve,  and  thence  through  the 
eduction-passage  to  the  blast-pipe,  which  cir¬ 
cuitous  route  materially  augments  the  back 
pressure  consequent  on  the  escape  of  the  steam 
at  the  blast.  In  order  to  obviate  this,  the 
patentees  carry  a  passage  direct  through  from 
the  ports  in  the  cylinder  to  the  facing  ;  the  short 
slide  and  steam  passages  remaining  as  usual, 
the  new  exit-passages  being  in  addition  to  the 
old.  Between  the  cylinder  face  and  a  faced  sur¬ 
face  on  the  inside  of  the  valve-jack;  t  additional 
valves  are  fitted,  having  passages  through  them 
which  coincide  with  the  new  eduction-passages, 
forming  a  direct  communication  from  the  cylinder 
to  the  lubes  leading  to  the  chimney.  These  ad¬ 
ditional  valves  are  worked  by  the  same  valve-rod 
as  the  short  slide,  the  action  of  the  whole  being 
simultaneous — the  auxiliary  valve  at  one  end  of 
the  cylinder  closing  the  direct  commtinication 
while  the  steam  is  being  admitted  at  that  side  of 
the  piston,  the  valve  opening  the  direct  com¬ 
munication  simultaneously  with  the  opening  of 
the  eduction-passage  through  the  short  slide- 
valve,  which,  however,  may  be  dispensed  with 
if  desired,  the  auxiliary  valves  always  keeping 
the  direct  passages  closed  from  the  steam  in  the 
valve-jackct,  and  at  all  times  except  during  the 
period  for  the  eduction  steam  passing  off. 

The  fourth  improvement  consists  in  the  con¬ 
struction  and  arrangement  of  that  part  of  the 
carriage  connected  with  the  buffer-rods,  and  by 
which  the  carriages  may  be  brought  together  by 
the  system  of  buffer  frames  or  apparatus  con¬ 
nected  therewith.  In  the  usual  construction  of 
railway  carriages  and  w'aggons  hitherto,  it  has  been 
usual  to  connect  the  buffing  apparatus  with  the 
framing  of  the  carriage,  so  that  the  position  of 
the  buffer  -rods  assume  a  level  or  height  above  the 
rails  according  to  the  load  to  which  the  springs 
are  subjected,  and  that,  therefore,  the  whole 
buffer-rods  of  a  train  will  be  at  variable  heights, 
and  not  in  the  direct  line  so  essential  to  their 
proper  action.  Instead,  therefore,  of  placing  the 
buffing  apparatus  in  the  framing  of  the  carriage,  it 
is  affixed  to,  or  in  connection  with,  a  frame  directly 
attached  to  the  axles,  or  on  the  axles  themselves 
without  other  framework.  By  this  means  the 
whole  may  be  arranged,  and  permanently  re¬ 
main  at  one  uniform  height  from  the  rails 
throughout  the  train. 

The  fifth  improvement  consists  in  effecting  a 
communication  between  one  part  of  a  railway 
train  to  another,  by  means  of  a  chain  or  rope 
passing  through  the  buffer  rods,  which  are  made 
hollow  for  that  purpose,  preferring  wrought  iron 
tubing  as  a  substitute  for  the  buffer-rod,  which, 
of  course,  must  be  sufficiently  strong  to  resist 
concussion.  In  order  to  carry  out  this  part  of 
the  invention,  it  is  essentially  necessary  that  the 
construction  of  buffer- rods  should  be  on  the 
principle  before  explained,  in  order  to  allow  the 
free  passage  of  the  chain  in  the  direction  of  the 
length  of  the  train.  This  chain  is  conducted  to 
the  guards’  van,  placed  in  the  front  and  rear  of 
the  train  of  carriages,  where  it  is  carried  round  a 
barrel  or  drum  on  the  shaft  of  a  wheel  mounted 
in  the  van,  and  so  arranged  that  its  periphery 
can  be  forced  hard  down  on  the  periphery  of  one 
of  the  running  wheels,  creating  a  sufficient 
amount  of  friction  to  draw  the  chain  so  as  to 
produce  a  signal  at  the  other  end,  which  may  be 
directly  communicated  to  the  engine-driver  of 
the  train.  The  friction  wffiecl  is  represented  as 
being  near  the  fulcrum  of  a  long  lever,  employed 
bj"  the  guard  to  produce  the  friction  required  ; 
but  various  methods  may  be  resorted  to,  such  as 
screwing  it  hard  down  on  the  w'heel,  or  by  sup¬ 
porting  it  in  a  vertical  frame  fitted  with  screw 
apparatus  for  the  purpose.  The  chains  will,  of 
course,  be  required  to  be  connected  at  each  car¬ 


riage,  which  can  be  effected  through  slot-holes  in 
the  buffer-rods  or  heads  ;  or  short  rods  may  be 
attached  to  the  chains  at  that  point  to  project 
from  the  buffer,  by  which  their  connection  will 
be  facilitated. 

The  last  part  ^refers  to  the  application  of  this 
system  of  hollow  buffer- rods  and  chains  to  the 
retarding  of  carriages,  or,  in  other  words,  for  ap¬ 
plying  the  breaks  to  the  wheels.  This  is  effected 
by  connecting  the  breaks  with  the  short  ends  of 
vertical  levers,  the  upper  ends  of  which  pass  into 
the  buffer-rods,  and  are  furnished  with  toothed 
quadrants,  into  which  the  chain  takes  when 
pulled  in  one  direction,  so  as  to  apply  the  friction 
produced  by  the  contact  of  the  wheels,  before  ex¬ 
plained  ;  tbe  force  will  be  thus  transmitted  to  the 
break-levers,  forcing  the  breaks  with  a  corre¬ 
sponding  amount  of  force  against  the  periphery 
of  the  running  wheels.  Both  breaks  being  usually 
between  the  two  wheels  of  a  carriage,  it  is  ne¬ 
cessary  to  reverse  the  order  of  break-levers  al¬ 
ternately  to  obtain  their  simultaneous  action  by 
pulling  the  chain  in  one  direction.  The  quad¬ 
rants  are  constructed  so  that  when  the  chain  is 
released  it  shall  slip  over  a  plain  part  of  the 
periphery  after  the  breaks  are  sufficiently  with¬ 
drawn. 

The  patentees  do  not  confine  themselves  to  the 
precise  details,  nor  to  the  particular  arrange¬ 
ments  described,  as  the  same  may  beconsir  ably 
modified  and  varied  according  to  circumstances, 
without  departing  from  their  invention. 


PATENTS  RECENTLY  GRANTED. 


ENGLISH  PATENTS  POE  THE  WEEK.  ENDING 
FEBRUARY  22,  1849. 

Charles  Thomas  Pearce,  Esq.,  of  Park-road, 
Regent’s-park,  for  improvements  in  apparatus  for 
obtaining  light  by  electric  agency.  Patent  dated 
February  16th,  1849;  six  months. 

Charles  Frederick  Whitworth,  of  Hull,  gen¬ 
tleman,  for  improvements  in  preventing  accidents 
on  railways.  Patent  dated  February  17th,  1849  ; 
six  months. 

John  Bottomley,  of  Bradford,  in  the  county  of 
York,  manufacturer,  for  improvements  in  ma¬ 
chinery  for  weaving.  Patent  dated  February  22d, 
1849  ;  six  months. 


LIST  OF  PATENTS  THAT  IiAVE  PASSED  THE  GREAT 
SEAL  OF  IRELAND  FROM  THE  20tH  OF  JANUARY, 
1849,  TO  THE  20th  of  FEBRUARY,  1849. 

John  Mitchell,  chemist,  Henry  Alderson,  civil 
engineer,  and  Thomas  Warriner,  farmer,  of 
Lyon’s  Wharf,  Upper  Fore-street,  Lambeth,  in 
the  county  of  Surrey,  for  improvements  in 
smelting  copper.  Sealed  February  14th,  1849. 

William  Clay,  of  Clifton  lodge,  in  the  county 
of  Cumberland,  engineer,  for  certain  improve¬ 
ments  in  machinery  for  rolling  iron  or  other 
metals,  parts  of  which  improvements  are  ap¬ 
plicable  to  other  machinery  in  which  cylinders 
or  rollers  are  used.  Sealed  February  14th,  1849 


REMOVAL  OF  SMITHFIELD  MARKET. 


On  Tuesday,  Feb.  27,  a  Court  of  Common 
Council  was  held  at  Guildhall,  in  consequence  of 
a  requisition  received  by  the  Lord  Mayor,  for 
the  purpose  of  considering  the  following  mo¬ 
tion  ;  — 

“  That  a  market  for  the  sale  of  live  cattle  in 
the  midst  of  a  city  is  incompatible  with  the  con¬ 
venience  of  persons  resorting  thither  for  the  pur¬ 
poses  of  business ;  that  the  present  market  of 
Smithfield  is  insufficient  in  space  as  well  as  ob¬ 
jectionable  in  situation;  that  the  safety  and 
health  of  the  inhabitants  demand  its  immediate 
removal ;  and  that,  therefore,  a  special  ward 
committee  be  appointed  to  consider  what  steps 
shall  be  taken  to  remedy  the  existing  evils,  by 
providing  a  suitable  market-place.” 

Mr.  J.  T.  Norris,  who  moved  this  resolution, 
said  that  the  question  whether  Smithfield  should 
be  appropriated  for  a  cattle  market  was  one  of 
very  considerable  importance,  inasmuch  as  it  in- 
Yolyed  the  honour  of  the  corporation  and  the 
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interests  of  2,000,000  or  3,000,000  of  people.  He 
would  undertake  to  show  the  court  that  a  ne¬ 
cessity  existed  for  the  removal  of  Smithlield 
Market,  but  in  doing  so  he  would  not  attempt  to 
provide  a  remedy  by  pointing  out  the  place 
where  a  cattle  market  should  be  held.  He 
should  leave  to  the  committee  of  inquiry  for 
which  his  motion  asked  the  task  of  collecting 
the  information  whereon  they  might  come  to  a 
wise  and  prudent  resolution.  He  would  have 
done  no  more  than  his  duty  when  he  proved  to 
their  satisfaction  that  Smithfield  Market  was 
neither  suitable  to  the  purpose  from  the  limits  of 
its  space  nor  from  the  circumstances  of  its  situa¬ 
tion,  and  that  it  was  inconvenient  to  the  trade 
and  injurious  to  the  health  of  the  metropolis. 
Smithfield  originated  from  Smoothfield,  and  was 
many  centuries  ago  an  open  plain  on  the  north¬ 
west  side  of  the  metropolis,  occupjing  much  the 
same  relative  position  to  it  then  as  Hampstead- 
hill  does  to  it  now.  On  this  field  from  time  im¬ 
memorial  a  cattle  market  was  held.  It  was 
mentioned  by  Fitzgibbon  to  have  been  a  cattle 
market  long  before  the  commencement  of  the 
twelfth  century,  and  it  appears  that  even  in  those 
remote  times  it  was  a  place  for  ordure  and  filth. 
Thus  it  was  seen  that  their  ancestors  took  care  to 
have  their  cattle  markets  held  in  an  open  space 
of  ground  in  the  suburbs  where  there  was  an 
abundant  supply  of  water  and  all  the  evils  that 
iiacl  arisen  in  modern  times  were  avoided.  In 
1614,  by  order  of  James  I.,  Smithfield  was  covered 
over  with  a  pavement  for  the  first  time,  at  a  cost 
of  £1,600.  But  so  great  had  been  the  increase 
of  the  metropolis  in  size,  and  so  vastly 
had  the  population  increased,  that  the  utility 
of  the  position  once  held  by  Smithfield 
had  long  ago  ceased.  That  a  space  of  ground 
adapted  for  the  wants  of  a  population  of 
about  500,000  people  should  become  quite 
inadequate  as  a  cattle  market  for  a  population 
of  more  than  2,000,000  was  only  consistent  with 
common  sense,  and  must  be  obvious  to  the 
meanest  capacity.  Again,  if  it  was  proper  that 
a  market  for  500,000  people  should  be  situated 
away  from  the  busy  haunts  of  men,  could  it  be 
right  that  one  for  1,000,000  or  2,000,000  of  people 
should  be  placed  in  the  midst  of  the  city  which 
they  inhabited  ?  Let  them  look  at  the  effect 
which  had  been  pmdu'  ed  upon  the  property  in 
the  immediate  neighbourhood.  All  over  London 
the  streets  had  been  almost  entirely  rebuilt.  The 
Mansion-house  had  been  erected  on  the  site  of 
the  old  Poultry  Market ;  the  Custom  house,  the 
India-house,  and  the  Bank  were  all  modern 
erections.  Streets  of  palaces  had  grown  up, 
and  Crooked-lane  had  vanished.  Old  London- 
bridge,  wnth  its  turrets  and  houses,  had  given 
place  to  a  new  structure.  The  church  which 
contained  the  ashes  of  Sir  William  Walworth, 
and  the  Boar  of  East  Cheap,  had  alike  been 
swept  aw'ay  ;  but  if  they  went  into  Smithfield 
there  were  still,  in  the  surrounding  districts, 
the  gabled  fronts  of  the  houses,  the  narrow, 
courts  and  dirty  lanes,  which  existed  there  in 
the  days  of  Elizabeth.  But  it  was  not  from  re¬ 
gard  to  the  principle  on  which  their  ancestors 
acted  that  the  corporation  now  defended  the 
Smithfield  Market,  for  Ions;  after  the  causes 
which  made  it  commendable  had  ceased  they 
found  men  declaring  that  this  place  was  the  very 
apple  of  their  eye.  He  showed  that,  as  a  commer¬ 
cial  speculation,  the  thing  was  a  failure,  and  that 
if  the  corporation  had  nothing  better  to  depend 
on  for  its  income  it  w'ould  soon  be  reduced  to 
insolvency  ;  then,  when  a  point  was  made  that 
the  trade  of  a  market  did  good  to  the  vicinity,  it 
was  necessary  to  look  the  facts  full  in  the  face, 
and,  having  done  so,  he  had  yet  to  learn  what 
the  advantages  thus  derived  really  were.  Round 
about  the  Royal  Exchange  and  the  Bank  had 
grown  up  shops  full  of  articles  of  luxury  and 
rich  merchandise,  but  Smithfield  Market 
abounded  only  in  gin-shops,  the  proportion  there 
being  one  in  five,  while  in  other  parts  of  the 
City  it  was  only  one  in  twenty-five.  The  hon. 
gentleman  then  proceeded,  by  reference  to  facts, 
to  show  the  extent  to  which  a  cattle  market  at 
Smithfi,eld  interfered  with  the  ordinary  trade  of 


the  City,  by  obstructing  the  streets,  terrifying 
the  inhabitants,  and  giving  facilities  for  thieving, 
double  the  number  of  thefts  taking  place  there 
that  occurred  in  any  other  part  of  the  metropolis. 
He  showed  the  injurious  consequences  upon  the 
cattle  themselves  by  crowding  them  in  a  narrow 
space  and  subjecting  them  to  hardships  which 
not  only  detracted  from  their  quality,  but  ex¬ 
posed  them  to  the  greatest  risks  of  contracting 
infectious  diseases  from  each  other.  Bj'  the  ex¬ 
isting  system,  the  salesmen,  about  17u  in  num¬ 
ber,  were  principally  benefited,  while  the  gra¬ 
ziers  themselves  had  scarcely  an  opportunity 
of  coming  into  contact  with  those  who  purchased 
their  animals.  The  hon.  gentleman  referred  to 
a  report  made  by  Mr.  Sey'mour  to  the  commis¬ 
sioners  of  sewers  for  the  City  and  to  the  sub¬ 
stance  of  a  letter  addressed  by  the  surgeon  of 
the  City  police  to  Mr.  D.  W.  Harvey,  as  prov¬ 
ing  the  injurious  influence  exercised  by  the 
market  upon  the  health  of  the  neighbourhood. 
In  all  questions  of  domestic  impoitance,  where 
the  pollution  of  party  did  not  enter,  the  opinion 
of  the  public  press  was  a  true  indicator  of 
the  public  mind  ;  and  it  was  a  most  sin¬ 
gular  fact  that  there  was  not  a  journal 
from  the  “  Thunderer”  down  to  Punch  which 
had  not  a  fact  to  tell,  or  truth  to  state,  or 
an  argument  to  present  in  favour  of  the  aboli¬ 
tion  of  Smithfield  Market.  The  hon.  gentle¬ 
man  concluded  by  calling  on  the  court  to  ac¬ 
cede  to  the  terms  of  the  resolution  which  he 
had  moved. 

Mr.  White  seconded  the  motion,  going  over 
nearly  the  same  arguments  as  had  been  used 
by  the  previous  speaker.  Having  referred  at 
some  length  to  the  establishment  of  abattoirs  at 
some  distance  out  of  Paris,  he  asked  the  court 
why,  as  all  things  had  their  day,  Smithfield 
market  should  not  have  its  too,  now  that  the 
public  voice  required  its  abolition? 

Mr.  Hicks  moved  the  previous  question.  The 
inconvenience  said  to  arise  to  trade  from  the 
existence  of  Smithfield  Market  would  be  the 
same  wherever  it  was  placed.  He  read  a  list  of 
towns  in  England  the  markets  of  which  were 
similarly  placed,  with  the  view  of  showing  that 
the  position  of  Smithfield  Market  was  not  ano¬ 
malous.  The  misery  and  wretchedness  which 
existed  in  the  neighbourhood  had  nothing  to  do, 
he  contended,  with  the  market,  and  should, 
therefore,  be  dismissed  from  the  subject  under 
consideration.  He  complained  that,  as  the 
situation  of  the  present  market  had  been  ob¬ 
jected  to,  no  attempt  had  been  made  to  indi¬ 
cate  the  locality  where  it  ought  to  be  held,  and, 
on  this  head,  he  entered  into  minute  details  for 
the  purpose  of  showing  that  any  change  adopted 
must  greatly  increase  the  inconvenience  and 
other  evils  now  alleged  to  exist.  The  appear¬ 
ance  often  presented  by  cattle  in  the  streets,  and 
which  had  been  made  the  subject  of  comment, 
was  to  be  ascribed  to  long-existing  disease,  and 
not  to  cruelty  of  treatment,  which  had  of  late 
years  greatly  diminished,  and  which  he  himself 
would  be  the  last  to  justify.  Much  of  the  in¬ 
convenience  at  present  existing  might  be 
rectified  by  a  more  rigid  observance  of  the 
police  regulations  and  those  of  the  Court  of 
Aldermen  affecting  animals  passin  g  to  or  from  the 
market.  These  regulations  he  detailed  and  com¬ 
mented  on  at  some  length.  The  hon.  gentleman 
proceeded  to  examine  the  evidence  given  before 
the  committee  of  the  House  of  Commons  which, 
in  1847,  inquired  into  the  state  of  the  market. 
That  evidence,  he  considered,  did  not  justify  its 
removal.  If  the  removal  was  effected  his  in¬ 
terests  would  be  benefited  thereby,  but  he  was 
bound  to  say  that  he  considered  Smithfield 
Market  as  a  great  safety-valve  for  the  trade  of 
the  City — (Laughter).  There  were  abattoirs  in 
the  exterior  of  Paris,  but  London  had  no  ex¬ 
terior.  As  to  the  subject  of  health,  Mr.  Law¬ 
rence  and  Dr.  Burroughes  had  given  most 
unequivocal  testimony  in  favour  of  the  salubrity 
of  Smithfield,  wherein  were  St.  Bariholomew’s 
Hospital,  the  Charter-house,  and  Christ’s  Hos¬ 
pital.  Sir  Charles  Knightley,  the  first  grazier 
in  England,  had  given  his  unqualified  opposition 


to  any  proposition  for  abolishing  the  market,  and 
so  had  many  others  of  the  highest  respectability. 
Smithfield  was  a  chartered  market,  and,  as  the 
present  attempt  was  to  deprive  the  corporation 
of  the  rights  which  they  possessed  under  that 
charter,  he  hoped  they  would  reject  the  motion. 

Mr.  Godson  followed  on  the  same  side,  ad¬ 
dressing  his  observations  principally  to  prove 
the  absence  of  cruelty  towards  the  cattle,  and  to 
the  total  failure  of  evidence  that  the  market  had 
an  injurious  effect  upon  the  health  of  the  neigh¬ 
bourhood. 

Mr.  Anderton  advocated  the  positive  con¬ 
venience  arising  from  the  central  position  of 
Smithfield.  He  had  that  morning  paid  a  visit 
to  the  new  market  at  Islington,  understanding 
it  to  be  the  market-day,  and  expecting  to  find  it 
crowded  with  cattle  ;  but,  when  he  arrived  there, 
at  a  quarter-past  eight  o’clock,  the  gates  were 
locked,  and  there  was  not  an  animal  in  the  mar¬ 
ket  but  himself —  (Laughter).  Had  there  been, 
though  the  morning  was  frosty,  they  would  have 
been  up  to  their  knees  in  slush  and  dirt,  as  there 
was  but  one  road  for  them  to  pass  along  in  enter¬ 
ing  or  leaving.  They  were  told  that  property 
was  depreciated  by  the  vicinity  of  the  market, 
and  straightway  it  was  recommended  to  move 
the  market  to  the  suburbs,  that  it  might  produce 
the  same  effect  there.  Was  this  a  question  be¬ 
tween  the  corporation  and  the  philanthropists  ? 
No,  but  with  a  gentleman  who  had  laid  out  a 
large  sum  of  money  on  the  Islington  experiment, 
and  would  be  very  glad  to  get  it  back  again. 
Philanthropy,  indeed  !  He  held  in  his  hand  the 
prospectus  of  a  new  Smithfield  Market,  the  issue 
of  shares  in  which  was  to  be  to  the  value  of 
£400,000.  An  income  of  £47,000  was  calculated 
on,  and  profit  on  the  capital  invested  at  the  rate 
of  18  per  cent.  Mr.  Anderton  concluded  by  de¬ 
claring  that  they  were  bound,  in  duty  to  them¬ 
selves  and  their  fellow- citizens,  to  maintain  the 
market  as  long  as  the  Legislature  allowed  them 
to  do  so. 

Mr.  Bennoch  and  Mr.  Blake  spoke  in  support 
of  the  original  motion. 

Alderman  Lawrence  ridiculed  the  idea  of  re¬ 
moving  ten  or  twelve  miles  from  London  a  mar¬ 
ket  intended  to  supply  meat  to  two  millions  of 
people.  There  was  a  total  want  of  facts  to 
justify  the  clamour  which  had  been  got  up 
against  Smithfield,  and  it  was  now  shown  that 
the  experiment  at  Islington  had  entirely  failed. 
He  supposed  that  Billingsgate  would  be  the  next 
point  of  attack,  and,  when  this  had  been  success¬ 
fully  attempted,  perhaps  it  would  last  of  all  be 
considered  desirablo  to  remove  the  Royal  Ex¬ 
change  to  Finchley-common — ( Laughter).  An 
attempt  had  been  made  to  garble  the  evidenee 
which  had  been  produced  before  the  committee 
of  the  House  of  Commons  in  1847.  That  evi¬ 
dence  told  so  strongly  against  those  who  came 
prepared  to  object  to  the  market  that  the  House 
threw  out  the  bill.  Lord  R.  Grosvenor  broke 
down  completely  in  giving  his  evidence  before 
the  committee.  Then  as  to  the  question  of 
health,  they  had  on  that  point  the  testimony  of 
the  first  medical  men  of  the  day, — men  whose 
names  stood  above  cavil,  and,  therefore,  he  took 
it  for  granted  that  the  court  would  trust  that 
evidence.  The  removal  of  Smithfield  Market 
was  a  very  favourite  theme,  but  how  many  one- 
horse  carts  would  the  butchers  require  if  that 
was  effected  ? 

Mr.  Bennoch :  Have  a  railway. 

Alderman  liawrence :  Then  there  must  be  a 
railway  from  the  market  ending  at  every  butcher’s 
door.  The  same  arguments  would  apply  to 
Leadenhall  Market  and  to  Newgate  Market. 
The  subject  had  already  undergone  a  thorough 
investigation,  and,  if  they  were  told  that  public 
opinion  was  against  them,  he  asked  what  was 
public  opinion  ?  'fhe  press  found  it  convenient  to 
pen  an  article  that  would  sell,  and  they  knew 
that  slander  against  any  man  would  sell  better 
than  any  other  article  they  could  manufacture. 
He  had  heard  that  the  part  of  the  press  which 
was  called  respectable  did  not  disdain  to  put 
words  into  the  mouths  of  individuals  that  had 
never  been  spoken  by  them,  in  order  to  carry  out 
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their  own  dirty  practices— (Uproar).  He  knew 
very  well  that  this  would  be  reported,  and  the 
only  way  would  be  to  laugh  down  what  he  had 
said.  But  no  one  doubted  the  venality  of  the 
press — (Uproar).  Few  would  speak  out  because 
they  would  be  shown  up  in  consequence  ;  but  he 
gave  his  opinion  fearlessly.  They  would  perhaps 
report  him  very  shortly  for  what  he  said,  but  was 
the  press  the  public?  No.  The  slander  of  the 
press  was  most  profitable — (Cries  of  “Question !  ”) . 
The  hon.  gentleman  who  cries  “  Question”  is 
perfectly  safe.  The  press  Avill  give  him  a  full 
share  in  its  space  to-morrow,  but  he  was  not  to 
be  deterred  by  it  from  speaking  his  mind.  He 
asked  the  court  to  stand  by  its  own  convictions, 
and  not  to  be  afraid  of  any  set  of  men.  As  far 
as  profit  was  concerned  he  wished  the  corpora¬ 
tion  was  well  rid  of  Smithfield,  but  he  believed 
that  the  market  never  could  be  half  so  well 
situated  in  any  other  place  as  there. 

The  debate  was  then  adjourned  till  Thursday. 


New  Coal-pit  Ventilator.— The  frightful 
loss  of  life  occasioned  by  the  recent  coal-pit  ex¬ 
plosion  at  Harley  Main  has  doubtless^  instigated 
many  humane  and  scientific  minds  to  investigate 
the  causes  of  these  awful  calamities,  with  a  view 
to  lessen  their  recurrence,  or,  at  least,  to  diminish 
the  fearful  loss  of  life  which  too  frequently  re¬ 
sults  from  them.  Actuated  by  such  praiseworthy 
and  philanthropic  motives.  Hr.  Hunn  has,  we  are 
glad  to  announce,  succeeded  in  completing  a  very 
simple  and  apparently  efficacious  invention  for 
the  ventilation  of  coal-pits.  We  have  been  fa¬ 
voured  with  a  view  of  Hr.  Hunn’s  model,  which 
we  could  describe  in  a  few  words  if  necessary, 
but  which,  for  certain  reasons,  is  to  be  kept  se¬ 
cret  for  the  present ;  not,  indeed,  that  Hr.  Hunn 
contemplates  any  pecuniary  advantage  from  his 
invention,  but  he  is  desirous  that  other  persons 
shall  not  be  enabled  to  make  profit  of  that  which 
is  intended  solely  to  benefit  mankind  at  large.  Itis 
■well  known  that  in  coal-pit  explosions  the  great 
majority  of  the  sufferers  lose  their  lives  by  suffo¬ 
cation,  only  a  few  comparatively  being  killed  by 
the  mechanical  force  of  the  explosion.  It  is 
known,  moreover,  that  one  of  the  main  causes  of 
these  explosions  is  the  imperfect  ventilation  of 
the  pits ;  and  it  is  to  remedy  this  defect  that  Hr. 
Hunn’s  contrivance  has  been  invented.  By  this 
machine,  it  is  calculated,  a  constant  and  abun¬ 
dant  stream  of  pure  air,  sufficient  for  any  area, 
can  be  admitted  into  the  pits.  At  present  when 
a  gale  of  wind  occurs  it  sweeps  over  the  mouths 
of  the  pits  and  forms  an  eddy  therein  ;  this  eddy 
does  not  extend  more  than  six  or  seven  feet  below 
the  surface  of  the  earth,  and  it  has  not  a  suffi¬ 
ciently  spiratory  motion  either  to  allow  of  the 
mephitic  air  of  the  pits  ascending  or  the  purer 
air  to  descend, — a  circumstance  which  obviously 
hastens  the  danger  and  increases  the  force  of  the 
explosions  when  they  do  occur.  Hr.  Hunn  pro¬ 
poses  by  his  simple  contrivance  to  convey  the 
atmospheric  air  directly  to  the  bottom  of  the 
pits,  and,  if  neeessary,  thence  by  an  horizontal 
extension  of  the  machine  to  other  parts  of  the 
pit  where  it  may  be  required.  The  advantages 
of  such  an  invention  are  obvious  ;  and,  when  we 
add  that  it  may  be  erected  at  an  expense  of  £5, 
•we  have  no  doubt  the  cheapness  as  well  as  the 
simplicity  and  efficiency  of  the  invention  will 
cause  it  to  be  universally  adopted.  The  machine 
will  shortly  be  tested  at  one  of  the  neighbouring 
pits,  and  in  the  meantime,  for  the  reasons  above 
mentioned,  Hr.  Hunn  will  secure  his  invention 
by  registering  it.  We  ought  to  state  that  Mr. 
Jarratt,  one  of  the  proprietors  of  Harley  Main 
Colliery,  has  inspected  the  machine,  and  is  very 
sanguine  as  to  its  success. 

Extraordinary  Vocal  Phenomenon. — At  a 
lecture  delivered  in  the  ordinary  course  of  phy¬ 
siology  at  the  School  of  Medicine,  adjoining  St. 
George’s  Hospital,  on  Thursday  afternoon  (Feb. 
22),  by  Hr.  W.  Vesalius  Pettigrew,  the  subject 
of  which  was  “  The  Voice,”  the  lecturer  took  the 
opportunity  of  introducing  Mr.  Bichmond,  who 
possesses  the  wonderful  power  of  producing  two 
yocal  sounds  at  a  time,  and  these  in  harmony. 


Mr.  Bichmond  commenced  by  producing  a 
modulated  bass  tone,  according  to  Hr.  Petti¬ 
grew’s  opinion,  in  the  upper  part  of  the  pharyn¬ 
geal  and  nasal  cavities,  and  almost  instantly  a 
treble  accompaniment,  which  the  lecturer  had 
no  doubt  was  produced  by  the  vibration  of  air 
over  the  thin  and  expanded  edges  of  the  tongue, 
the  vibrations  being  manipulated  by  the  most 
adroit  management  of  the  muscles  of  that  organ. 
The  treble  tones  cannot  be  produced  unless  the 
tongue  be  fixed  at  its  base  to  the  hyoid  bone, 
and  by  its  apex  to  the  roof  of  the  palate.  The 
treble  tones  produced  were  of  the  sweetest  and 
most  melodious  character,  far  surpassing  in  soft¬ 
ness  any  known  musical  instrument,  or  even 
vocal  organ  of  the  bird,  and  elicited  the  most 
enthusiastic  applause  from  a  most  crowded 
theatre,  consisting  of  students,  many  of  the  most 
eminent  physicians  and  surgeons,  and  numerous 
scientific  gentlemen,  who  had  assembled  to  wit¬ 
ness  the  performance. 

Hiscoveries  of  Gold  in  Africa. — A  letter 
from  St.  Petersburg  says : — “  Scarcely  are  the 
gold  bearings  of  California  discovered  when 
others  are  found  in  the  interior  of  Africa. 
Colonel  Kavelowski,  of  St.  Petersburg,  who  for 
a  long  time  has  directed  the  vast  mines  in 
Siberia,  and  who  is  at  present  exploring,  in  a 
mineralogical  point  of  view,  the  interior  of 
Africa,  has  met  with,  on  the  right  bank  of  the 
Somat,  at  one  day’s  journey  from  Casson, 
several  large  hills  of  auriferous  sand.  He  tried 
to  wash  these  sands,  and  that  operation  proved  to 
him  that  they  contain  much  more  gold  than 
those  of  Siberia,  M.  Kavelowski  carried  his  re¬ 
searches  further.  He  examined  the  banks  of  the 
Bamia,  of  the  Hys,  the  Goucka,  the  Benisch- 
Angol,  and  of  the  Ivamanil,  and  he  has  found 
there  portions,  more  or  less  in  extent,  of  gold 
sands.  He  proposes  that  miners  and  gold- 
washers  should  be  sent  from  Bussia  to  sound  the 
grounds,  and  to  make  some  trials  on  a  large  scale 
of  the  washing  of  the  sands.” 

Colliery  Explosions.  —  On  Wednesday, 
February"  28,  by  appointment,  made  by  several 
members  of  the  late  and  present  Governments,  a 
series  of  experiments  was  exhibited  illustrative 
of  the  application  of  Mr.  Gurney’s  system  of 
high-pressure  steam  to  the  ventilation  of  coal 
mines,  as  given  in  his  evidence  before  the  com¬ 
mittee  of  the  House  tf  Commons  on  “  Accidents 
in  Mines”  in  1835.  The  theatre  of  the  Boyal 
Polytechnic  Institution  was  selected,  as  having 
at  command  the  hydro-electric  machine  steam 
apparatus,  made  use  of  in  the  recent  lectures  on 
the  steam- jet  at  the  institution,  which  led  to  the 
adoption  of  the  method  of  ventilation  lately  in¬ 
troduced  by  Hr.  Foster  at  Newcastle.  Hr. 
Bachhoffner  demonstrated  the  principle  by  a 
series  of  conclusive  experiments,  which  were 
afterwards  followed  by  a  discussion,  in  which 
Mr.  Gurney,  who  was  present,  practically  ex¬ 
plained  its  application  to  coal  mines  as  a  positive 
means  of  preventing  the  many  distressing  acci¬ 
dents  which  so  frequently  occur.  Amongst  the 
company  present  were — Earl  of  St.  Germans, 
Marquis  of  Lansdowne,  Sir  Bobert  Peel,  Sir 
James  Graham,  Sir  J.  Walmesly,  Bight  Hon. 
Sydney  Herbert,  Mr.  Joseph  Hume,  M.P.,  Lord 
Ashley,  Sir  Charles  Lemon,  Mr.  Edward  Cayley, 
M.P.,  Mr.  J.  Pendarves,  M,P.,  Admiral  Bowles, 
Admiral  Hope,  Mr.  E.  Brotherton,  M.P.,  Mr. 
Charles  Forster,  M  P.,  and  a  number  of  other 
gentlemen  connected  with  the  Government,  and 
the  directors  of  the  institution. 

Bed  Lake. — A  very  fine  red  lake  may  be  pre¬ 
pared  as  follows  : — Take  1  oz.  of  coarsely  pow¬ 
dered  cochineal,  2  oz.  of  rectified  spirits  of  wine, 
and  the  same  quantity  of  water  ;  digest  for  a 
week,  filter,  and  precipitate  with  a  few  drops  of 
solution  of  tin,  added  every  two  hours,  till  the 
whole  of  the  colour  is  thrown  down ;  ■v\'ash  in 
distilled  water,  and  dry. 

Solubility  of  Zinc  in-  Fatty  Oils. — The 
metal  zinc,  now  so  generally  used  for  vessels  of 
capacity,  forms,  it  cannot  be  too  generally  known, 
with  fatty  bodies  a  class  of  remarkably  poisonous 
salts.  With  olive  oil  these  salts  are  the  oleate 
and  jnargarate  of  oxide  of  zinc, 


TO  COBBESPONHENTS. 


“  Mr.  Charles  Cotton,  Plymouth.” — Sulphate  of  soda  has 
the  unusual  property  of  being  less  soluble  in  boiling 
■water  than  in  water  at  100°  P.  It  is  not  at  all  astonish¬ 
ing,  therefore,  that  you  should  find  it  difficult  to  dis¬ 
solve  a  large  quantity  of  it  in  a  small  quantity  of 
boiling  water.  The  proportions  which  water  will  re¬ 
spectively  dissolve  at  different  temperatures  are  as  fol¬ 
lows; — 100  parts  of  water  at  32°  F.  dissolve  12  parts  of 
the  salt,  at  61.5  F.  48  parts,  at  77°  F.  100  parts,  at  89.5 
F.  270  parts,  at  91. 5  F.  322  parts.  But  if  the  heat  be 
now  increased  beyond  this  point  a  portion  of  the  salt 
will  be  deposited  again.  One  ton  of  sulphate  of  soda 
will  accordingly  require  a  little  more  than  one  third  of 
a  ton  of  water  at  91  5F.  for  its  solution. 

"  A  Constant  Reader.” — We  do  not  think  there  is  any 
error  in  the  specification  alluded  to. 

“  Chemicus,  Liverpool.” — You  had  better  apply  to  Dr. 
Sheridan  Muspratt,  who,  we  doubt  not,  will  give  you  the 
desired  informatio.i. 

“Inquirer.” — The  name  mercaptan  was  given  by  Pro¬ 
fessor  Zeise,  of  Copenhagen,  to  one  of  the  constituents 
of  the  ethereal  liquid  which  passes  over  along  with 
water,  upon  the  distillation  of  sulphovinate  of  baryta, 
with  a  strong  solution  of  protosulphuret  ol  barium;  the 
other  constituent  of  this  liquid  is  called  thialio  etlier. 
Mercaptan  exercises  a  very  energetic  action  on  peroxide 
of  mercury, — hence  its  name  (Mercurium  captans). 

“  Mr.  Millar,  Birmingham.” — Both  works  are  equally 
good. 

“Mr.  Reginald  Lowry,  Truro.”— The  subject  is  under 
consideration.  We  will  communicate  the  result  to  you 
as  soon  as  possible. 

“  J.  P.” — We  must  decline  for  the  present. 

“  Mr.  Richard  Worsted,  Whitechapel.”— No  stamp  is  re¬ 
quired. 

“  Inquirer,  Manchester.” — Bunsen’s  charcoal  battery  is 
the  most  powerful. 

Mr.  Lloyd,  Chelsea,”  is  referred  to  Professor  Grove’s 
lecture  on  voltaic  ignition  (vide  Chemical  Timet  of  last 
week). 

“  Chemicus.” — We  will  endeavour  to  ascertain  the  de¬ 
tails. 

“  Mr.  J.  Walden.” — Apply  to  Professor  Hofmann,  or  to 
the  secretary  of  the  Royal  College  of  Chemistry,  Hano- 
ver-square. 

“  Mr.  Richard  Snell.” — We  cannot  undertake  to  analyze 
the  article. 

“T.  R.  M.” — There  are  two  sorts  of  rouge  dishes.  One 
is  made  in  Portugal,  and  is  rather  scarce  ;  the  paint 
contained  in  the  Portuguese  dishes  is  of  a  fine  pale 
pink  hue,  and  very  beautiful  in  its  application  to  the 
face.  The  other  sort  is  made  in  London,  and  is  of  a 
dirty  red  muddy  colour  ;  it  passes  very  well,  however, 
with  those  who  never  saw  the  genuine  Portuguese 
dishes,  or  who  wish  to  be  cheaply  beautified.  The  most 
marked  difference  between  these  two  sorts  is,  that  the 
true  one  from  Portugal  is  contained  in  dishes  which  are 
rough  on  the  outside  ;  whereas  the  dishes  made  here  are 
glazed  quite  smooth.  To  make  mild  rouge,  take  Brian- 
Qon  chalk,  reduce  it  to  a  very  fine  powder,  add  to  it 
carmine  in  proportion  to  the  vividness  of  the  red  which 
you  intend  to  produce,  and  carefully  triturate  this  mix¬ 
ture,  which  may  be  applied  to  the  skin  without  danger. 
The  makers  of  rouge,  out  of  economy,  sometimes  sub¬ 
stitute  cinnabar  for  carmine.  You  may  ascertain  if 
carmine  be  genuine  by  i.s  not  being  altered  either  by 
oxalate  of  ammonia  or  by  potass. 

"  A  Confectioner.” — .All  the  salts  of  lead  are  poisonous. 
Chrome  yellow  should  never  be  used  to  colour  sugar. 

“  E.  M.,  Glasgovf .” — Your  article  shall  appear  next  week. 

“G.  D.L.”  will  find  that  we  have  complied  with  his  re= 
quest. 

“X.  Y’’.  Z.” — We  will  endeavour  to  ascertain. 

“  Mr.  Smily,  Brompton.” — We  cannot  say.  Y'ou  had  bet¬ 
ter  apply  at  the  Apothecaries’-hall. 

“  W.  R.  T.” — The  paper  is  not  adapted  for  our  pages.  The 
MS.  is  left  at  the  office. 

“  Mr.  Jones,  Chelsea.” — A  beautiful  lemon  colour  may  be 
formed  by  mixing  together  the  sulphuret  and  sesqui-sul- 
phuretof  arsenic  (realgar  and  orpiment) ;  but  these  colours, 
■which  may  be  imitated  in  another  manner,  have  the  dis¬ 
advantage  of  being  of  a  poisonous  quality.  It  will  there¬ 
fore  be  better  to  substitute  in  their  room  Dutch  pink  of 
Troyes  and  Naples  yellow.  This  composition  is  proper 
for  distemper,  and  for  varnish  ;  when  ground  and  mixed 
the  result  will  be  a  bright  solid  colour,  without  smell,  if 
an  alcoholic  varnish  be  applied  for  the  last  coating. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 


London  ;  Printed  by  Robert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Ivennington-lane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  parish  of  St.  Duiistan- 
in-the-West,  in  the  City  of  London  ;  and  published  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  320,  Strand,  in  the  City  of  Westaiinster,— March 
3, 1819. 
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ORIGINAL  SERIES. 

A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacieti  en  Chef  of  the  Hospitals  of  Paris,  ^c. 


Part  II. 

ON  MEDICINAL  STHSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  XLVIII. 

(lecture  LXXYI.) 
EXTRACTIVE. 

Section  V.— BITTER  EXTRACTIVE  ASSO¬ 
CIATED  WITH  ESSENTIAL  OIL.— 

(^Continued,') 

CRUCIFERS. 

The  family  of  the  Cruciferae,  so  remarkable  for 
the  analogy  of  the  botanical  characters  of  the 
plants  composing  it,  is  equally  remarkable  for 
the  similarity  of  properties  presented  by  these 
plants,  and  their  seveial  respective  parts.  This 
similarity  of  properties  is  such  that,  with  due 
regard  to,  and  allowance  for,  the  respective 
greater  or  less  activity  of  the  several  plants,  they 
may  be  almost  indiscriminately  substituted  for 
one  another. 

The  cruciferae  are  rich  in  nitrogen,  and  it  is 
probably  for  this  reason  that  they  grow  with 
particul  ar  vigour  in  the  vicinity  of  our  habitations, 
and  that  cultivation  rather  tends  to  increase  their 
medicinal  properties  than  otherwise.  All  the 
c’-uciferae  contain  sulphur ;  this  element  forms 
one  of  the  constituent  principles  of  the  acrid 
volatile  oil  to  which  the  cruciferae  owe  their  chief 
property,  and  which  is  almost  ideniically  the 
same  in  every  one  of  the  several  species  belonging 
to  that  family.  In  the  mustard  plant  sulphur 
has  been  found  also  in  a  fixed  crystallizable 
principle,  to  which  the  name  sinapisin  has  been 
given. 

It  is  to  the  volatile  oil  that  the  cruciferae  owe 
their  chief  property.  The  several  plants  of  this 
family  and  their  divers  parts  yield  the  volatile 
oil  respectively  in  different  proportions ;  the 
seeds  yield  a  large  amount  of  it.  The  several 
species  of  sinapis  are  particularly  remarkable  in 
this  re.opect.  Under  the  name  of  mustard  we 
use  in  Europe  the  Sinapis  nigra,  arvensis,  and 
alba.  The  Sinapis  sinensis  is  used  in  China,  the 
Sinapis  dichntoma  and  raceinosa  are  used  in 
East  India,  The  seeds  of  Sysimbrium  and  of 
Brassica  eruca,  and  rapeseed  also,  though  the 
latter  in  a  more  feeble  degree,  have  analogous 
properties  to  those  of  the  seeds  of  the  various 
species  of  sinapis. 

All  the  seeds  of  the  cruciferae  contain,  besides 
the  volatile,  also  a  fixed  oil,  of  mild  tiste,  but 
which  acquires  usually  a  disagreeable  flavour  in 
the  process  of  extraction,  owing  to  intermixture 
with  the  other  prim  iples  present  in  the  seeds. 

The  formula  of  the  volatile  oil  of  the  cruciferae 

Cs  Hg  Ni  S^. 

The  volatile  oil  which  the  mustard  yields  may 
be  considered  as  the  type.  This  oil  is  found  in : — 
Cochlearia  officinalis, 

Cochlearia  armoracia  (root), 
Cochlearia  draba, 

Iberis  amara, 

Capsella  bursa  pastoris, 

Raphanus  raphanistrum, 

Sysimbrium  officinale, 

Brassica  napus, 

Cheirantus  annuus. 

The  root  of  Erysimum  alliaria  contains  the  same 
essence  ;  its  leaves  yield  an  essential  oil  analogous 
to  that  of  garlic — 

(Oe  Hg  S) 

These  tw'O  essences,  though  distinct  and  dif¬ 
fering  in  some  respects,  have  certain  strong 
affinities,  and  are  susceptible  of  mutual  trans¬ 
formation  into  one  another.  The  seeds  of 
Thlaspi  contain  a  mixture  of  these  two  essences. 

The  seeds  of  Lepidium  ruderale,  L.  sativum, 
and  L.  campestre,  yield  an  intermediate  essence 
which  smells  like  garlic  and  tastes  like  cresses. 


Pleiss,  to  whom  we  are  indebted  for  the  greater 
part  cf  these  observations,  has  observed  also 
that,  when  erysimum  alliaria  is  exposed  to  the 
sun,  the  garlic  essence  is  frequently  replaced  by 
the  common  volatile  oil  of  the  crucifer®. 

The  crucifer®  act  upon  the  organism  as  strong 
stimulants.  When  the  active  principle  in  them 
is  highly  concentrated,  as  in  the  root  of  horse¬ 
radish  and  in  that  of  Iberis  latifolia,  it  may  act 
as  a  rubefacient ;  in  a  more  dilute  state  it  is  a 
useful  internal  remedy. 

The  crucifer®  produce  in  the  stomach  a  tran¬ 
sitory  sensation  of  heat.  A  general  activity 
results,  of  which  the  effect  is  only  momentary, 
however.  The  active  principle  is  speedily  eli¬ 
minated,  and  betrays  by  its  smell  its  presence  in 
the  perspiration,  milk,  and  urine. 

It  is  this  remarkable  action  of  the  crucifer® 
which  has  gained  them  a  well-deserved  reputa¬ 
tion  in  all  diseases  attended  with  debility.  They 
are  used  more  particularly  in  scrofulous  or  scor¬ 
butic  affections  We  associate  with  them  fre¬ 
quently  tonic  substances  of  which  the  more 
durable  action  maintains  the  too  transitory 
effects  of  the  crucifer®.  Some  of  the  latter, 
as  cresses  and  cochlearia  for  instance,  contain 
naturally  this  association  of  acrid  and  bitter 
principles. 

The  crucifer®  are  given  with  success  in  chronic 
catarrhs  ;  they  facilitate  the  secretion  of  the 
mucus  and  speedily  reduce  its  quantity.  We 
use  for  this  purpose  the  syrups  of  erysimum,  of 
cresses,  and  of  red  cabbage  ;  for  these  may  be 
substituted  more  energetic  antiscorbutics,  the 
dose  being  regulated,  of  course,  according  to 
their  respective  vigour  of  action. 

The  active  principle  of  the  crucifer®  abounds 
in  the  roots  of  Cochlearia  armoracia  and  Iberis 
latifolia,  which  latter  is  substituted  for  the  former 
in  some  parts  in  the  south  of  France. 

The  active  principle  abounds  equally  in  the 
black  radish  (raphanus  niger),  which  is  used 
rather  as  an  article  of  food  than  as  a  remedial 
agent.  Turnips,  cresses,  and  cabbage,  are  also 
used  principally  as  articles  of  food  :  the  volatile 
matter,  enveloped,  as  it  is  in  these  plants,  by, 
and  distributed  through,  a  soft  and  fleshy  tissue, 
serves  here  as  a  coijdiment. 

As  the  properties  of  the  crucifer®  reside 
chiefly  in  a  volatile  principle,  the  application  of 
heat  must  be  avoided  in  their  pharmaceutical 
treatment.  The  mere  process  of  drying  suffices  to 
weaken  their  properties  considerably.  Ac¬ 
cordingly,  these  plants  are  almost  invariably  used 
fresh,  and  frequently  in  the  state  of  juice.  Where 
it  is  necessary  to  have  recourse  to  the  action  of 
fire,  the  operation  must  be  conducted  in  a  close 
vessel,  or  distillation  must  be  resorted  to. 

The  following  are  the  most  frequently  em¬ 
ployed  of  the  crucifer® :  — 

Brassica  oleracea, 

Cochlearia  officinalis. 

Nasturtium  officinale, 

Sysimbrium  officinale, 

Sinapis  nigra, 

Sinapis  alba, 

Brassica  napus, 

Cochlearia  armoracia. 


§  I.  PREPARATIONS  WHICH  CONTAIN 
THE  WHOLE  SUBSTANCE  OF  THE 
CRUCIFERS. 

PRESERVE  OF  COCHLEARIA. 

Take  of  Picked  leaves  of  cochlearia,  1  part. 
White  sugar,  5  parts. 

Pound  the  leaves  in  a  marble  mortar  with  the 
sugar  until  the  whole  mass  is  reduced  to  a  pulp. 
Strain  through  a  hair  sieve. 

The  preserve  of  cresses  is  prepared  in  the  same 
way. 


{  II.  JUICE  OF  THE  PLANTS. 

The  juice  of  the  crucifer®  contains  both  the 
bitter  and  the  acrid  and  volatile  principles  of 
these  plants.  Upon  evaporation  the  juice  leaves 
an  extract,  which  is,  however,  hardly  ever  em¬ 
ployed  in  medicine,  since  the  volatile  principle  is 
completely  dissipated  dui'ing  the  process  of 
evaporation.  Some  of  the  extracts  of  the  cruci¬ 


fer®  contain,  however,  extractive  and  saline 
matters  which  are  not  without  efficacy ;  but 
these  may  be  readily  replaced  by  other  and 
more  active  preparations  possessed  of  the  same 
properties. 

JUICE  OF  CRESSES. 

Pound  the  cresses,  subject  the  pulp  to  the  ac¬ 
tion  of  the  press,  and  filter  the  juice  without  the 
aid  of  heat. 

The  juice  of  cresses  prepared  without  the  aid 
of  heat  possesses  all  the  properties  of  the  plant. 
In  some  cases,  however,  we  are  obliged  to  heat 
it ;  this  ought  to  be  done  in  a  close  vessel.  The 
juice  loses  by  this  proceeding  some  of  its  pun¬ 
gency,  but  it  preserves  the  whole  of  its  bitterness. 

The  juice  of  cochlearia  is  prepared  in  the  same 
manner. 

ANTISCORBUTIC  JUICES. 

Take  of  Leaves  of  Cresses, 

“  Cochlearia, 

“  Menyanthes  trifoliatia,  of 

each  equal  parts. 

Mix  and  pound  the  leaves,  subject  the  pulp 
to  the  action  of  the  press,  and  filter  through 
paper,  without  having  recourse  to  the  aid  of 
heat. 

SYRUP  OF  CRESSES. 

Take  of  The  non-depurated  juice  of  cresses, 
16  parts. 

Sugar,  30  parts. 

Heat  in  the  water- bath  to  dissolve  the  sugar, 
and  strain  the  solution  when  cold. 

Syrup  of  cochlearia  is  prepared  in  the  same 
way. 

SYRUP  OP  RED  CABBAGE. 

Take  of  Red  cabbage  leaves,  5  parts. 

Water,  1  part. 

Pound  the  red  cabbage  leaves  in  a  marble 
mortar,  add  the  water  to  the  pulp,  and  strain 
with  strong  expression.  Clarify  the  juice  by 
heat  in  a  glass  matras,  strain,  and  add  to  the 
liquid  double  its  own  weight  of  sugar.  Form 
a  syrup  by  simple  solution  in  a  glass  vessel,  at 
the  heat  of  the  water- bath. 

This  formula,  which  was  originally  proposed 
by  MM.  Henry  and  Guibourt,  has  been  adopted 
since  by  the  Codex.  It  yields  a  very  good  pro¬ 
duct  ;  the  syrup  is  a  purer  and  more  lively 
colour  than  that  prepared  by  coction,  according 
to  the  ancient  formula.  It  is,  indeed,  a  little 
le.ss  mucilaginous  than  the  latter,  but  the  dif¬ 
ference  in  this  respect  is  too  trifling  to  deserve 
attention. 

The  syrup  of  red  cabbage  contains  a  certain 
amount  of  the  active  principle  of  the  cruci¬ 
fer®,  which  imparts  to  it  a  peculiar  stimulating 
property ;  it  is  lor  this  reason  that  it  is  given 
sometimes  in  chronic  catarrhs. 

The  colour  of  the  red  cabbage  is  exceedingly 
sensible  to  the  action  of  reagents  ;  alkalis  turn 
it  green,  acids  red,  mere  contact  with  tin  suf¬ 
fices  to  turn  it  violet.  The  greatest  care  should 
accordingly  be  taken  to  use  for  straining,  &c., 
linen  only  that  has  been  thoroughly  freed  by 
washing  from  every  particle  of  alkaline  matter. 


§  III.— PRODUCTS  OBTAINED  BY  THE 
ACTION  OF  WATER  UPON  THE 

CRUCIFERS. 

The  crucifer®  should  be  treated  by  infusion 
in  a  close  vessel  ;  the  liquor  is  to  be  strained 
when  cold.  The  plants  being  used  fresh,  boil¬ 
ing  water  is  indispensable  to  extract  the  soluble 
parts. 

Infusion  of  horseradish  intended  for  a  ptisan 
is  usually  prepared  with  30  grammes  of  the 
root,  per  quart  of  water.  Infusion  of  cresses  or 
cochlearia  is  prepared  with  30  grammes  of  the 
plants,  per  quart  of  water. 

ANTISCORBUTIC  POTION. 

Take  of  Dry  roots  of  bardana  (burdock), 

“  rumex  patientia. 

Fresh  horseradish  root. 

Fresh  leaves  of  cochlearia, 

“  cresses, 

Leaves  of  menyanthes  trifoliata,  of 
each  16  grammes. 

Boiling  water,  2,000  grammes. 

Pound  the  dry  roots,  incise  the  horseradish 


240 


THE  CHEMICAL  TIMES 


and  the  leaves,  and  let  the  whole  mass  infuse  in 
the  water  for  two  hours  in  a  close  vessel. 

The  antiscorbutic  potion  of  the  Paris  hospitals 
is  prepared  as  follows : — 

Take  of  Bitter  species,  8  grammes. 

Spirit  of  cochlearia,  16  grammes. 
Boiling  water,  1,000  grammes. 

Let  the  hitter  species  infuse  in  the  water  for 
one  hour;  strain;  allow  the  liquid  to  cool,  and 
add,  subsequently,  the  spirit  of  cochlearia. 

DISTILLED  WATER  OF  COCHLEARIA. 

Take  of  Incised  leaves  of  cochlearia,  1  part. 
Water,  a  sufficiency. 

Distil  over  the  naked  fire,  and  draw  off  one 
part  of  product. 

The  distilled  water  of  cresses  is  prepared  in 
the  same  way. 

I  have  remarked  that  the  distillation  according 
to  the  ancient  method  (viz.,  keeping  the  plants 
immersed  in  the  water  from  the  beginning  of  the 
process)  yields  a  superior  product  as  regards 
smell  and  flavour.  This  is  more  particularly  the 
case  with  cochlearia ;  the  distilled  water  of  the 
latter  is  unquestionably  more  richly  charged 
■with  essential  oil  than  the  water  of  cresses.  The 
cause  of  this  is  that,  besides  the  acrid  oil  which 
pre-exists  in  the  fresh  plant,  the  latter  contains 
also  the  elements  necessary  for  the  production 
of  a  fresh  quantity  of  volatile  oil,  which  produc¬ 
tion  is  determined  by  the  contact  of  the  torn  and 
incised  tissues  with  water.  The  formation  of 
this  oil,  like  that  of  the  bitter  almond  oil  under 
similar  circumstances,  requires  a  certain  time ; 
and  it  is  most  probably  for  this  reason  that  the 
proportion  of  essence  formed  is  smaller  if  the 
plant  has  been  steeped  at  once  into  the  aqueous 
vapour  of  212°  Fahrenheit,  instead  of  being  kept 
immersed  in  the  water  in  the  still  from  the  com- 
mencerhent  of  the  process.  The  circumstance 
that  the  dried  cruciferse  are  susceptible  of  re¬ 
producing  volatile  oil  on  being  treated  with 
water  may  be  explained  on  the  same  principle. 

DISTILLED  WATER  OF  HORSERADISH. 

Take  of  Incised  horseradish  roots,  1  part. 
Water,  5  parts. 

Let  the  roots  macerate  in  the  -w'ater  for  one 
day,  and  distil  subsequently  over  the  naked  fire  ; 
draw  oif  two  parts  ot  product. 

The  first  half  of  the  liquid  which  passes  over 
is  turi>id,  and  has  a  very  strong  flavour;  the 
second  half  is  very  feeble.  The  mixture  of  the 
two  constitutes  a  very  energetic  preparation. 

The  distillation  over  the  naked  fire  is  preferable 
to  the  distillation  in  the  steam  apparatus.  I  have 
tried  the  latter  process,  and  found  that  the  first 
half  of  the  product  was  transparent  and  weaker 
than  that  obtained  by  the  former  process.  The 
second  half  of  the  product  was  weaker  than  the 
first,  though,  on  the  other  hand,  stronger  than 
the  second  half  of  the  product  obtained  by  dis¬ 
tillation  over  the  naked  fire.  The  mixture  of  the 
two  liquids  which  I  obtained  by  the  distillation 
in  the  steam  apparatus  was  weaker  than  the  pro¬ 
duct  obtained  by  the  distillation  over  the  naked 
fire.  This  difference  appears  to  be  owing  to  the 
cirdumstance  that  horseradish  does  not  contain 
the  whole  of  the  volatile  oil  ready  formed.  In¬ 
deed,  if  you  tear  the  root  in  a  longitudinal  direc¬ 
tion,  you  will  perceive  a  comparatively  feeble 
odour  only,  whereas  upon  bruising  the  root,  and 
thus  intermingling  its  different  parts,  the  smell 
becomes  at  once  most  powerfully  pungent. 

The  essence  of  horseradish  is  perfectly  identical 
with  that  of  mustard-seeds. 

ANTISCORBUTIC  SYRUP. 

(Compound  Sy>'up  of  Horseradish.) 

Take  of  Leaves  of  Cochlearia, 

“  Cresses, 

“  Menyanthes  trifoliata. 

Horseradish-root, 

Bitter  oranges,  of  each  100  parts. 
Cinnamon,  3  parts. 

White  wine. 

Sugar,  of  each  400  parts. 

Bruise  the  leaves,  incise  the  horseradish,  slice 
the  bitter  oranges,  pound  the  cinnamon,  and 
place  the  whole  mass,  together  with  the  wine, 
in  a  tin  water-bath.  After  the  lapse  of  twenty- 


four  hours  distil  in  the  water-bath,  and  draw  off 
100  parts  of  product.  Dissolve  in  the  liquid 
190  parts  of  sugar  in  a  close  vessel. 

Strain  the  residuary  matter  which  remains  in 
the  alembic,  with  slight  squeezing,  and  convert 
the  fluid,  with  the  remainder  of  the  sugar,  by 
coction  and  clarification,  into  a  somewhat  con¬ 
centrated  syrup.  When  this  is  cold  add  to  it  the 
first  syrup. 

In  the  distillation  which  precedes  the  prepa¬ 
ration  of  the  syrup  the  volatile  oil  of  the  cru- 
ciferse  passes  over  into  the  receiver.  It  is,  to  a 
great  extent,  dissolved  by  the  alcohol  of  the 
white  wine,  and  that  portion  of  it  which  is  simply 
suspended  in  the  distillate  dissolves,  likewise, 
upon  the  addition  of  the  sugar. 

The  helms  of  the  alembics  used  for  the  prepa¬ 
ration  of  the  distillate  are  found  to  blacken. 
This  is  owing  to  the  formation  of  sulphuret  of 
lead  resulting  from  the  decomposition  of  part  of 
the  volatile  oil,  and  the  combination  of  the  sul¬ 
phur  ( which  forms  one  of  the  constituent  ele¬ 
ments  of  the  latter)  with  the  lead  with  which 
the  tin  of  commerce  is  mostly  contaminated, 

COMPOUND  SYRUP  OF  SYSIMBRIUM. 

Take  of  Winnowed  and  cleansed  barley. 

Dry  raisins. 

Liquorice,  of  each  4  parts. 

Borage, 

Chicory,  of  each  6  parts. 

Boil  in 

Water,  400  parts, 
until  reduced  by  one  fourth. 

Strain,  and  pour  boiling  water  over — 

Fresh  sysimbriurn,  100  parts. 

Elicampane-root,  8  parts, 

Canadia  maidenhair,  2  parts. 

Kosemary, 

I/avandula  stcechas,  of  each  1  part. 

Anise,  Ij  part. 

Letthe  whole  mixture  maceratefor  twenty-four 
hours  ;  distil  subsequently,  and  draw  off  sixteen 
parts  of  product. 

Add  to  the.se  sixteen  parts — 

Sugar,  29  parts. 

Prepare  a  syrup  by  simple  solution. 

Strain  the  residu-iry  mass  which  remains  in 
the  cucurbite,  and  add  to  the  fluid — 

Sugar,  100  parts. 

Honey,  33  parts. 

Prepare  a  syrup  secundum  artem,  and  add  to 
this  the  first  syrup. 

The  compound  syrup  of  sysimbriurn  facilitates 
the  expectoration  in  chronic  catarrhs. 

It  enjoys  great  reputation  against  hoarseness 

TURNIP  SYRUP. 

Take  of  Fresh  turnip?,  1  part. 

Water,  4  parts. 

Sugar,  2  parts. 

Peel  the  turnips,  slice  them,  and  boil  the 
slices  in  the  water  at  a  gentle  heat.  Strain  with¬ 
out  squeezing,  add  the  sugar  to  the  liquid,  and 
prepare  a  syrup  by  coction  and  clarification. 

Ebullition  is  resorted  to  in  the  preparation  of 
this  syrup,  because  the  intention  here  is  to  pre¬ 
serve  the  saccharine  and  mucilaginous  prin¬ 
ciples  of  the  turniii,  and  not  the  volatile  prin¬ 
ciple. 


§  IV.— PRODUCTS  OBTAINED  BY  THE 

ACTION  OF  ALCOHOL  UPON  THE 

CRUCIFERyE. 

These  are  divided  into  two  classes,  viz. : — 

1.  Products  obtained  by  distillation,  and  which 
contain  simply  the  acrid  volatile  principle. 

2.  Products  obtained  by  maceration,  and 
which  contain  both  the  volatile  and  fixed  prin¬ 
ciples. 

ALCOIIOLATE  OF  COCHLEARIA. 

Take  of  Bruised  leaves  of  cochlearia,  9  parts. 

Alcohol  of  80  C.  (31°  Cartier),  6 
parts. 

Distil  to  draw  of  5  parts  of  product. 

The  alcoholate  of  cresses  is  prepared  in  the 
same  way.  Both  these  alcoholates  are  excellent 
preparations,  which  place,  for  the  whole  year 
round,  at  the  disposition  of  the  practitioner 


the  acrid  and  volatile  principle  of  the  cruci¬ 
fer  se. 

COMPOUND  ALCOHOLATE  OF  COCHLEARIA. 

Take  of  Bruised  cochlearia  leaves,  8  parts. 

Horseradish-root,  cut  in  thin  slices,  1 
part. 

Alcohol  of  80  C.  (31°  Cartier),  10 
parts. 

Distil  in  the  water-bath,  and  draw  off  8  parts 
of  product. 

Herberger  has  examined  a  stearoptenic  de¬ 
posit  which  he  found  in  the  compound  spirit  of 
cochlearia.  It  presented  the  aspect  of  crystalline 
needles ;  it  was  inodorous,  but  had  a  burning 
and  pungent  taste.  Placed  on  the  fire,  it  emitted 
a  strong  horseradish  odour.  M.  Baume  has  ob¬ 
served  a  crystalline  deposit  of  sulphur  in  the 
compound  spirit  of  cochlearia.  M.  Lepage  has 
made  the  same  observation. 

ANTISCORBUTIC  GARGLE. 

Take  of  Bitter  species,  2  grammes. 

Boiling  W'ater,  250  grammes. 

Honey  syrup,  32  grammes. 

Compound  spirit  of  cochlearia,  16 
giammes. 

Let  the  bitter  species  infuse  in  the  water  for 
one  hour  ;  strain,  and  add  to  the  liquid  the  syrup 
and  spirit. — (Hospitals  of  Paris.) 

COMPOUND  ALCOHOLATE  OF  COCHLEARIA  AND 
CRESSES. 

Take  of  Leaves  of  cochlearia, 

“  cresses,  of  each  16  parts. 

Cinnamon,  4  parts. 

Fresh  lemon-peel. 

Red  roses. 

Cloves,  of  each  2  parts. 

Alcohol  of  80  C.  (31°  Cartier),  100 
parts. 

Let  the  solid  ingredients  macerate  in  the  al¬ 
cohol  for  four  days.  Distil  off  the  whole  of  the 
alcohol  ust  d. 

The  distillate  is  used  as  a  dentifrice.  Diluted 
with  water,  it  forms  an  excellent  wash  for  the 
mouth,  and  strengthens  the  gums. 

ALCOHOLIC  TINCTURE  OF  THE  CRUCIFER.®. 

Tlie  simple  alcoholic  tinctures  of  the  cruciferae 
are  hardly  ever  used,  although  they  constitute 
most  excellent  preparations ;  they  contain,  like 
the  alcoholates,  the  volatile  principle  of  the 
plants,  and,  besides,  tlie  fixed  bitter  principle 
which  is  present  in  several  of  the  cruciferte. 

ANTISCORBUTIC  TINCTURE, 

(Compound  Tincture  of  Horseradish,') 

Take  of  Horseradish-root,  4  parts. 

Bruised  mustard  seeds  (Sinapis nigra), 
2  parts. 

Hydiochlorate  of  ammonia,  1  part. 

Alcohol  of  56  C.  (21°  Cartier), 

Compound  spirit  of  cochlearia,  of 
each  8  psrts. 

Let  the  solid  ingredients  macerate  for  eight 
days  in  the  aloohol  and  spirit  of  cochlearia  ; 
strain  with  expression,  and  filter. 


§  V.  PRODUCTS  OBTAINED  BY  THE 
ACTION  OF  WINE  UPON  THE  CRUCI- 
FERyE. 

ANTISCORBUTIC  WINE. 

Take  of  Horseradish-root,  6  parts. 

Fresh  leaves  of  cochleaiia, 

“  cresses, 

“  menyanthes  trifoliata. 

Bruised  mustard  seeds,  of  each  3 
parts. 

Hydrochlorate  of  ammonia,  1 J  part. 

Generous  white  wine,  200  parts. 

Compound  spiritof  cochlearia,  3parts. 
Let  the  solid  ingredients  macerate  for  eight 
days  in  the  wine  and  spirit ;  strain  and  filter. 

In  the  preparation  of  the  antiscorbutic  wine 
the  general  rule  is  set  aside  which  prescribes  to 
place  only  dry  plants  in  contact  with  wine ;  in 
this  case  there  is  an  absolute  necessity  to  use  the 
fresh  plants ;  the  acrid  volatile  principle  of  the 
cruciferae  serves,  moreover,  here  as  a  condiment, 
and  opposes  the  fermentation  of  the  wine. 

The  antiscorbutic  wine  is  used  at  the  dose  of 
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30  to  120  grammes  in  scorbutic  affections,  and 
in  affections  resulting  from  general  debility. 


J  VI.  PRODUCTS  OBTAINED  BY  THE 
ACTION  OF  BEER.  UPON  THE  CRUCI- 
FEIUE. 

ANTISCORBUTIC  BEER. 

Take  of  Fresh  cochlearia-leaves,  1  part. 

Fresh  horseradish-roots,  2  parts. 

Dry  buds  of  the  fir-tree,  1  part. 

Beer,  64  parts. 

Macerate  the  solid  ingredients  in  the  beer  for 
two  days  ;  strain. 


BLACK  MUSTARD  SEED. 

(SiNAPis  Nigra). 

The  seeds  of  the  cruciferse  do  not  contain  vola¬ 
tile  oil,  but  they  contain  the  elements  required 
to  form  it.  These  elements  (or,  more  coriectly 
speaking,  the  volatile  oil  which  they  form  under 
certain  conditions)  impart  to  these  seeds  pro¬ 
perties  identical  with  those  of  the  fresh  plants. 

The  seeds  of  black  mustard  (Sinapis  nigra) 
possess  to  a  high  degree  the  property  of  forming 
an  essential  oil. 

These  seeds  are  composed  of : — 

A  sweet  fixed  oil. 

Vegetable  albumen, 

Mvrosin, 

Jtl  yronate  of  potass. 

Sugar, 

Gummous  matter. 

Colouring  matter. 

Nacreous  matter. 

Free  acid, 

Sinapisin, 

A  peculiar  green  principle, 

Some  salts, 

a  composition  which,  it  will  be  seen,  is,  upon 
the  whole,  analogous  to  that  of  the  emulsive 
seeds.  The  fixed  oil  forms  about  28  per  cent,  of 
the  whole. 

The  nacreous  matter  is  of  fatty  nature,  and 
presents  but  little  interest. 

The  green  matter  has  hardly  been  examined 
yet. 

It  should  be  observed  that  none  of  the  ele¬ 
ments  contained  in  the  seeds  of  mustard  possess 
the  acridity  w’hich  is  regarded  as  the  principal 
property  of  mustard  in  a  medicinal  point  of  view. 
This  acridity  does  not  pre-exist  in  fact  in  the 
seeds,  but  is  the  result  or  product  of  the  mutual 
action  which  the  several  elements  contained  in 
the  seeds  exercise  upon  one  another  under  cer¬ 
tain  conditions. 

MM.  Robiquet  and  Boutron  treated  mustard- 
seeds  with  alcohol;  they  found  that  neither  the 
liquor  nor  the  residue  possessed  the  slightest 
acridity.  And  again,  no  odour  whatever  is  per¬ 
ceived  when  mustard-powder  is  exposed  to  the 
heat  of  the  water-bath.  It  is  the  presence  of 
water  that  constitutes  the  indispensable  con¬ 
dition  for  the  formation  of  the  acrid  volatile  oil. 
^Vhen  the  bruised  mustard-seeds  are  placed  in 
contact  with  water,  a  reaction  ensues  between 
the  elements  of  the  water  and  some  of  the  prin¬ 
ciples  of  the  seeds  ;  the  principal  result  of  this 
reaction  is  the  formation  of  the  volatile  oil  of 
mustard.  The  temperature  of  the  water  has  a 
marked  influence  on  the  formation  of  this  oil. 
M.  Hesse  and  M.  Faure  have  observed  that  the 
formation  of  the  oil  does  not  take  place  in  boil¬ 
ing  water.  According  to  M.  Faure,  the  quan¬ 
tity  of  oil  formed  diminishes  in  proportion  as  the 
temperature  of  the  water  exceeds  140°  Fahr., 
and  the  formation  of  the  oil  ceases  to  take  place 
in  water  heated  to  167°  Fahr. 

Weak  sulphuric  acid,  and,  in  general,  the 
mineral  acids,  oppose  the  formation  of  the  volatile 
oil.  Carbonate  of  potass  exercises  the  same  in¬ 
fluence.  The  vegetable  acids  produce  this  effect 
only  when  of  a  certain  degree  of  concentration 
(3  degrees  of  the  areometer).  The  oil  once 
formed,  the  acids  have  no  longer  any  influence 
to  oppose  or  prevent  the  manifestation  of  its 
effects.  The  neutral  salts  of  the  alkalis  and  of 
the  alkaline  earths  are  in  general  without  in¬ 
fluence  upon  the  formation  of  the  yolatile  oil  of 


mustard.  Some  of  the  metallic  salts,  those  of 
mercury  and  copper  for  instance,  oppose  its 
formation. 

MM.  Boutron,  Fremy,  and  Bussy  have  studied 
the  reaction  which  ensues  between  the  elements 
of  the  water  and  the  constituents  of  the  mustard 
seeds,  and  ascertained  to  which  of  these  consti- 
stuents  the  formation  of  the  volatile  oil  is  more 
immediately  attributable.  The  black  mustard 
seeds  contain  a  species  of  ferment,  called  my- 
rosin,  and  which  presents  the  greatest  analogy 
of  properties  with  albumen.  Myrosin  is  obtained 
by  treating  the  mustard  cake  with  water,  eva¬ 
porating  at  a  low  temperature,  and  precipitating 
with  alcohol.  It  is  coagulable  by  heat  and  by 
the  acids.  By  coagulation  it  loses  the  property 
to  ferment,  which  it  recovers  only  after  the  lapse 
of  some  time,  and  gradually. 

The  myronate  of  potass  is  the  body  which 
furnishes  the  volatile  oil,  and  the  formation  of 
the  latter  is  determined  by  the  decomposition  of 
this  salt  under  the  influence  of  the  myrosin  ; 
besides  the  volatile  oil,  a  matter  is  produced 
which  renders  the  liquor  turbid,  and  in  which 
are  found  globules  analogous  to  those  of  beer 
yeast. 

Myronate  of  potass  forms  fine,  colourless, 
transparent  crystals,  which  are  very  soluble  in 
wat'  r,  and  tolerably  so  in  dilute,  but  insoluble 
in  absolute,  alcobol.  The  myronic  acid  which 
enters  into  the  composition  of  these  crystals 
contains  carbon,  sulphur,  nitrogen,  oxygen,  and 
hydrogen. 

Myronate  of  potass  may  be  obtained  by  the 
following  process  : — Act  upon  the  mustard  cake 
with  alcohol  of  85C,  until  the  principles  soluble 
in  that  menstruum  are  dissolved  out ;  .squeeze 
the  cake,  and  treat  it  with  water.  Evaporate  the 
aqueous  solution  to  the  consistence  of  a  very  thin 
extract,  and  precipitate  this  with  weak  alcohol. 
The  myronate  of  potass  will  now  crystallize  upon 
evaporation  of  the  liquid  ;  the  crystals  are  puri¬ 
fied  by  washing  with  weak  alcohol. 

The  volatile  oil  of  mustard  is  white  or  citron- 
coloured.  It  is  excessively  acrid,  and  induces  a 
copious  secretion  of  tears.  It  boils  at  298.4 
Fahr.  It  is  slightly  soluble  in  water.  It  sepa¬ 
rates  from  the  latter  fluid  with  some  difficulty, 
the  specific  gravity  of  the  two  differing  but 
slightly.  It  dissolves  readily  in  alcohol  and  in 
ether. 

The  essence  of  mustard  has  a  remarkable  com¬ 
position.  It  contains  carbon,  hydrogen,  nitrogen, 
and  sulphur,  but  no  oxygen.  Its  formula  may 
be  written  thus  : — 

Cg  HsNSo.^ 

This  is  equally  the  composition  of  the  essence 
of  cochlearia  according  to  Simon,  of  that  of 
horseradish  according  to  Tubatka,  and  of  that 
of  the  root  of  Erysimum  alliaria  according  to 
Wertheim.  The  essence  of  mustard  combines 
with  ammonia,  giving  thus  birth  to  the  forma¬ 
tion  of  a  new  alkali  (Thiosinamine),  of  which 
the  composition  may  be  represented  by  one 
equivalent  of  essence  and  one  of  ammonia. 

The  alkalis  decompose  the  oil  of  mustard,  and 
convert  it  into  oil  of  garlic. 

POWDER  OF  MUSTARD-SEEDS. 

{^Mustard-seed  Meal.) 

Reduce  the  seeds  to  powder  in  a  mortar,  or 
grind  them  in  the  mill.  When  operating  in  a 
mortar  a  somewhat  large-headed  pestle  should 
be  used. 

Fresh  mustard-seeds  yield  a  much  less  active 
powder  than  seeds  that  have  been  previously 
dried  in  the  stove. 

Apothecaries  should  always  prepare  their  own 
mustard  meal.  This  is  one  of  the  most  energetic 
remedies,  and  one  upon  the  genuineness  of  which 
the  physician  should  be  able  to  rely  fully.  The 
life  of  the  patient  often  depends  upon  the  ra¬ 
pidity  of  its  action.  Now,  the  mustard  meal  of 
commerce  is  hardly  ever  pure,  and  in  some  in¬ 
stances  it  is  adulterated  to  a  frightful  extent. 

M.  Robinet  recommends  to  remove  from  the 
mustard  meal  intended  for  poultices  the  fixed 
oil  (by  expression).  The  meal  freed  from  the 
oil  is  less  liable  to  turn  rancid,  and  acts,  moreover, 
much  more  energetically.  For  this  latter  reason 


it  should  never  be  given  in  this  state,  except 
upon  the  express  prescription  of  the  physi¬ 
cian. 

MUSTARD  FOMENTATION. 

Take  of  Mustard  meal,  1  part. 

Lukewarm  water,  4  parts. 

Apply  this  mixture  spread  upon  compresses. 
—  (Fouquier.) 

FOOT-BATH  WITH  MUSTARD. 

Take  of  Mustard  meal,  60  to  200  grammes. 

Lukewarm  water,  a  sufficiency. 

Make  the  mustard  into  a  very  thin  paste  with 
the  water,  cover  the  vessel,  and  let  it  stand  at 
rest  for  some  time  (the  longer  the  better).  Add 
the  requisite  amount  of  water  (and  of  the  requi¬ 
site  temperature)  to  make  up  the  bath. 

The  observations  of  MM.  Robiquet  and  Bou¬ 
tron  regarding  the  obstacle  \'hich  the  presence 
of  acids  and  alkalis  opposes  to  the  formation  of 
the  volatile  oil  of  mustard  teach  us,  of  course,  to 
avoid  the  use  of  any  such  ingredients  in  foot¬ 
baths  with  mustard,  or,  at  all  events,  to  add 
them  only  after  the  oil  has  had  sufficient  time 
for  its  development.  It  is  for  the  same  reason 
that  the  mustard  meal  is  mixed,  in  the  first  in¬ 
stance,  with  lukewarm  water. 

SINAPISMS,  OR  MUSTARD  POULTICES. 

Sinapisms  are  poultices  made  with  mustarrl 
meal.  They  are  commonly  prepared  with 
vinegar  ;  but,  as  acids  exercise  an  unfavourable 
influence  on  ihe  development  of  the  active  prin¬ 
ciple  of  the  mustard,  it  is  greatly  preferable  to 
use  cold  water  instead  of  vinegar.  Soiling  water 
would,  as  I  have  already  observed,  altogether 
fail  to  answer  the  purpose  ;  but  water  of  86°  to 
104°  F.  may  be  used  without  danger  of  inter¬ 
fering  with  the  development  of  the  active  prin¬ 
ciple  of  the  seeds. 

Sometimes  we  add  to  sinapisms  certain  sub¬ 
stances  which,  from  their  acridity,  are  thought 
likely  to  increase  the  energy  of  the  action.  The 
principal  of  these  are  pepper,  garlic,  and  cantha- 
rides.  The  pepper  is  reduced  to  powder,  and  the 
latter  sprinkled  over  the  surface  of  the  poultice. 
The  garlic  is  reduced  to  pulp  without  the  aid  of 
heat,  and  the  pulp  mixed  up  with  the  mustard 
meal,  &c.  Cantharides  are  reduced  to  ponder, 
and  the  latter  is  mixed  with  the  poultice  mass  ; 
or  the  tincture  of  cantharides  is  used,  either 
mixed  up  with  the  whole  mass  of  the  poultice  or 
simply  with  the  upper  layer. 

The  fixed  oil  of  mustard  seeds  is  naturally 
mild  and  sweet,  and  contributes  nothing  to  the 
rubefacient  properties  of  sinapisms  ;  on  the  con¬ 
trary,  its  presence  serves  to  dilute  the  active 
principle,  and  impairs  the  energy  of  action.  It 
may  be  removed,  as  we  have  already  stated,  by 
expression :  the  residuary  meal  is  drier  and 
more  energetic  in  its  action.  Cases  occur  fre¬ 
quently  in  which  the  application  of  a  pure 
mustard- seed  poultice  might  act  too  energeti¬ 
cally.  In  such  cases  the  mustard  meal  is  mixed 
with  a  greater  or  less  proportion  of  linseed  meal, 
or  the  surface  of  a  linseed- meal  poultice  is 
simply  sprinkled  over  with  mustard  meal. 

DISTILLED  WATER  OF  MUSTARD.  i:-.!! 

Take  of  Mustard  meal,  1  part.  .. 

Cold  water,  a  sufficiency. 

Let  the  mustard  macerate  in  the  cold  water 
for  several  hours.  Distil,  and  draw  off  16  parts 
of  product. 

VOLATILE  OIL  OF  MUSTARD. 

This  is  prepared  in  the  same  way  as  the  dis¬ 
tilled  water,  with  this  difference  simply,  that  a 
larger  proportion  of  mustard  meal  is  used.  The 
distillation  process  is  stopped  when  the  water 
which  passes  over  commences  to  taste' almost 
insipid.  The  products  of  the  distillation  are 
collected  in  a  small  alembic,  and  distilled  again 
to  yield  about  one  fourth' of  distillate.  By  this 
means  a  larger  quantity^of  volatile  oil  is  made  to 
separate  than  would  otherwise  be  the  case. 

MUSTARD  REVULSIVE. 

Take  of  Volaiileoil  of  mustard,  1  part. 

Alcohol  of  66  C.  (25°  Caitier),  20 
parts. 

Mix,  and  filter. —  (Faure.) 

This  liquor  causes  a  smart  irritation  on  the 
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skin.  A  piece  of  fine  flannel  or  fine  linen  is 
dipped  into  the  liquor,  and  then  applied  to  the 
skill.  The  linen  or  flannel  may  be  moistened 
repeatedly.  After  two  or  three  minutes’  appli¬ 
cation  the  desired  effect  is  produced.  By  a  pro¬ 
perly  managed  application  of  this  means  we  may 
produce  effects  ranging  from  mere  incipient  red¬ 
ness  of  the  part  to  blistering. 

MUSTARD  WINE. 

Take  of  Crushed  mustard  seeds,  1  part. 

White  wine,  64  parts. 

Let  the  seeds  macerate  in  the  wine  for  several 
days.  Strain  with  expression,  and  filter. 

The  mustard  imparts  to  the  wine  a  hydro- 
sulphuretted  smell  and  pungent  taste.  The  seeds 
must  be  used  crushed,  otherwise  they  would 
yield  to  the  wine  simply  some  of  the  mucila¬ 
ginous  parts  of  a  feeble  and  disagreeable  odour. 
The  liquid  is  clear,  because  the  albumen  of  the 
seeds  coagulates  and  eflects  thus  the  clarifica¬ 
tion  of  the  fluid,  retaining  more  particularly  the 
fixed  oil,  the  presence  of  which  in  the  filtered 
product  would  tend  to  impair  very  considerably 
the  transparency  of  the  latter. 

DIURETIC  BEER. 

Take  of  Bruised  mustard  seeds. 

Juniper  berries,  of  each  2  parts. 
Carrot  seeds,  1  part. 

Strong  beer,  64  parts. 

Let  the  seeds,  &c.,  macerate  in  the  beer  for 
two  days  ;  strain. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


DESCRIPTION  OF  A  NEW  APPARATUS 
FOR  PREPARINO  EXTRACTS. 

By  M.  GRANVAL.* 

The  author,  having  a  year  before  the  reading  of 
this  paper  exhibited  a  design  for  a  new  apparatus 
for  preparing  extracts  of  more  uniform  compo¬ 
sition  and  strength,  which  received  the  approval 
of  the  society,  submits  in  the  present  commu¬ 
nication  the  observations  he  has  made  on  his 
experiments. 

The  apparatus  in  question  consists  of  two  cop¬ 
per  spherical  vessels,  tinned  on  their  interior  sur¬ 
faces,  each  having  two  apertures  suitable  for  the 
insertion  of  a  tube,  one  of  which  is  permanently 
furnished  with  a  pipe  constructed  so  as  to  re¬ 
ceive  a  funnel,  which  is  connected  by  a  screw. 
These  globes  are  each  composed  of  two  hemi¬ 
spheres,  provided  with  projecting  edges,  which 
are  pierced  with  holes  to  receive  small  screw- 
bolts,  which,  passing  through  them,  are  secured 
by  a  nut  on  the  other  side,  and  hold  the  two 
parts  of  the  copper  globe  firmly  together.  A 
ring  of  caoutchouc  is  interposed  between  the  ap¬ 
proaching  surfaces  of  the  two  copper  hemi¬ 
spheres,  and  effectually  excludes  the  passage  of 
air. 

Of  the  two  apertures  in  each  globe  one  is  used 
to  effect  a  vacuum ;  the  other,  permanently  fur¬ 
nished  with  a  small  projecting  pipe,  is  used  to 
connect  the  two  vessels  by  means  of  an  extension 
of  the  tube.  When  a  vacuum  is  to  be  created, 
water,  as  near  the  boiling  point  as  possible,  is 
poured  into  the  first  aperture,  which  is  then 
closed  with  a  stopper  provided  with  a  bent  tube 
reaching  to  the  bottom  of  the  vessel ;  the  water 
is  then  heated  to  ebullition.  The  vapour  thus 
formed  exerts  a  pressure  on  the  liquid,  and 
expels  the  quantity  of  water  poured  in  less  the 
vapour  remaining  which  fills  the  vessels.  Im¬ 
mediately  this  expulsion  has  been  effected  the 
tubes  are  withdrawn  with  the  stoppers,  and  the 
orifices  closed  with  solid  stoppers,  made  air-tight 
with  caoutchouc,  and  secured  firmly.  The 
funnel  is  now  adapted  to  the  projecting  tube, 
and  filled  with  the  liquid  to  be  concentrated. 
The  tube  is  furnished  with  a  stopcock,  which 
enables  the  operator  to  command  the  supply  of 
solution  to  the  vessel,  and  to  exclude  the  external 
air.  When  a  sutficient  quantity  of  the  solution 

•  Eead  at  the  meeting  ot  the  Pharmaceutical  Association 
of  Marne. 


has  entered,  the  cock  is  turned,  and  the  con¬ 
centration  of  the  liquid  may  commence. 

This  operation  is  very  easy,  and,  if  it  has  been 
well  done,  the  vessels  are  entirely  discharged  of  air 
and  filled  solely  with  an  atmosphere  of  vapour, 
the  density  and  tension  of  which  vary  with  the 
temperature.  Thus  while  it  is  depressed  the 
elastic  force  of  the  vapour  is  diminished,  and  it 
will  condense  in  a  corresponding  proportion.  If 
a  diminution  of  temperature  is  sufficient  to 
lower  the  tension  of  vapour  it  is  easy  to 
conceive  that  by  placing  the  apparatus  under 
certain  conditions  of  temperature  the  liquid 
may  pass  from  one  vessel  to  the  other  with 
the  greatest  facility,  and  at  all  degrees.  In 
fact,  if  we  keep  one  of  the  vessels  (that 
into  which  the  liquor  is  to  pass)  at  a  con¬ 
stantly  lower  temperature  than  the  other,  and 
the  interior  tension  of  this  part  of  the  appa¬ 
ratus  will  be  less  than  that  of  the  warmer 
vessel,  in  this  case,  and  in  virtue  of  the  prin¬ 
ciple  of  the  equality  of  temperature  between 
two  spaces  in  communication,  one  part  of  the 
vapour  contained  in  the  warmer  vessel  will  con¬ 
stantly  and  rapidly  pass  into  the  colder,  where  it 
will  condense  if  a  sufficiently  powerful  source  of 
refrigeration  is  kept  up. 

Of  all  the  classes  of  pharmaceutical  prepara¬ 
tions  of  which  the  physician  requires  to  avail 
himself,  extracts  are  among  the  most  important; 
but  it  is  nevertheless  true  that  many  of  these 
have  their  utility  considerably  lessened  by  the 
fact  that  no  means  has  been  discovered  of  pre¬ 
paring  them  at  all  times  perfectly  identical, 
while  the  conditions  under  which  only  many  of 
them  can  be  obtained  have  a  tendency  to  alter 
the  principles  on  which  their  efficacy  depends, 
so  that  a  very  slight  modification  of  the  process 
often  determines  great  variations  in  the  pro¬ 
perties  of  the  product.  The  alterations  to 
which  extracts  are  liable  may  be  referred  to  two 
causes,  the  action  of  heat  and  of  air.  It  has 
been  long  remarked  that  in  general  the  extracts 
which  are  submitted  to  a  prolonged  ebullition 
lose  their  solubility,  and  that  some  of  them,  the 
action  of  which  is  very  energetic  when  they  are 
prepared  with  care,  become  by  this  excessive 
boiling  quite  inert.  The  extract  of  hemlock, 
taken  in  doses  of  a  few  decigrammes,  is  very 
dangerous  when  properly  prepared,  but  when 
overboiled  the  same  quantity  may  be  taken 
without  danger. 

More  recently  M.  Saussure  has  found  by  ex¬ 
periment  that  during  the  evaporation  of  extrac¬ 
tive  liquids  the  oxygen  of  the  air  is  absorbed, 
and  that  carbonic  acid  is  formed  at  their  ex¬ 
pense  ;  and,  further,  that  the  oxygen  and  hy¬ 
drogen  arising  from  extractive  matters  from 
water,  and  that  the  alteration  in  the  product,  is 
in  direct  proportion  to  the  duration  of  the 
operation  and  the  elevation  of  the  temperature. 

Independent  of  the  greater  or  less  alteration 
which  certain  active  principles  undergo  under 
the  influence  of  heat  and  air,  certain  parts  of 
these  extracts  may  be  wholly  or  in  part  eli¬ 
minated,  as  the  aroma  of  essential  oils,  certain 
acids,  &c.  These  considerations  may  satisfy  us 
of  the  importance  of  some  means  of  withdraw¬ 
ing  the  extractive  principles  from  the  action  of 
the  two  principal  agents  of  Iheir  alteration,  and 
at  the  same  time  separating  them  from  their 
solvents.  I  hope  the  extracts  which  I  have  had  the 
honour  to  submit  will  have  satisfied  you  of  the  su¬ 
perior  quality  of  the  products  of  this  process,  and 
that  the  apparatus  in  question  is  capable  of  fulfil¬ 
ling  all  the  conditions  of  efficient  extraction.  As  to 
its  principle  there  is  nothing  new  about  it  ;  the 
sugar-refiner  has  long  been  familiar  with  the 
principle  of  working  with  a  vacuum  in  the  ap¬ 
paratus  of  Howard  and  others.  But  these  con¬ 
trivances  are  much  too  complicated  to  be  em¬ 
ployed  in  the  preparation  of  a  simple  pharma¬ 
ceutical  extract;  and  even  Barry’s  apparatus, 
reduced  from  the  vacuum  apparatus  of  Roih, 
and  employed  in  certain  laboratories,  is  too  em¬ 
barrassing  for  our  purpose.  On  this  account  I 
hope  that  the  arrangement  now  submitted,  inex¬ 
pensive  and  easy  of  management,  will  be  of  some 
utility  in  our  art. 


The  extracts  which  I  have  made  with  this  ap¬ 
paratus  were,  some  of  them,  deprived  of  albumen, 
and  made  wdth  the  depurated  juices  of  plants, 
or  with  the  solutions  obtained  by  treatment  of 
their  powders  in  a  lixiviating  apparatus ;  others 
retained  their  albumen,  among  which  I  may 
name  the  extractum  aconiti.  This  extract  has 
been  prepared  with  the  crude  juice  of  the  leaves 
of  aconitum  napellus.  The  evaporation  was 
made  at  a  temperature  of  95- 104°  Fahrenheit. 

The  liquor  received  in  the  cool  condensing 
vessel  produced  no  reaction  on  vegetable  colours, 
had  little  odour,  and  was  entirely  devoid  of 
acridity.  The  latter  circumstance  leads  to  the 
inference  that  the  extract  contains  the  greater 
part  of  the  volatile  principle  so  characteristic  of 
the  whole  family  of  ranunculacese,  and  of  the 
genus  aconitum  more  particularly.  The  extract 
possessed  this  last  property  in  a  very  high  degree, 
and  was  also  remarkable  for  its  thorough  homo¬ 
geneousness,  and  especially  for  its  odour,  which 
is  exactly  similar  to  that  of  the  juice  of  the  plant, 
and  having  no  analogy  with  that  which  is 
common  to  the  extract  obtained  in  contact  with 
the  air.  This  remark  is  equally  applicable  to  all 
the  extracts  which  I  have  obtained  by  the  same 
process,  including  those  evaporated  at  a  tem¬ 
perature  of  158°  Farheheit;  which  leads  me  to 
think  that  the  odour  common  to  extracts  pre¬ 
pared  in  the  usual  way  is  due  to  the  alteration 
which  they  undergo  under  the  influence  of  air. 

The  extract  of  valerian  was  evaporated  at  a 
temperature  of  104°  Fahrenheit.  The  three  first 
quarter  portions  of  the  liquid  which  came  over 
did  not  affect  the  colour  of  litmus  paper,  but  the 
fourth  had  a  strong  acid  reaction.  I  found  vale¬ 
rianic  acid  in  it,  nevertheless  the  extract  had  a 
strong  odour,  and  had  all  the  characteristics  of  a 
product  of  the  first  quality. 

The  extract  of  hemlock  was  made  with  the 
strained  juice  of  the  plant,  and  evaporated  at  a 
temperature  of  122®  Fahr.  The  product  of  dis¬ 
tillation  was  not  examined.  The  extract  was 
remarkable  for  its  nauseous  odour,  perfectly 
resembling  that  of  the  plant.  Its  taste  is  in 
striking  contrast  with  the  extract  prepared  in 
the  water-bath.  Conicine,  which  undergoes 
such  rapid  alteration  in  the  air,  is  found  in  this 
extract  to  have  suffered  no  injury  or  loss  of  sub¬ 
stance. 

iLixQ Extractum  Cinchonce  Siccum  was  evaporated 
at  a  temperature  of  158°  Fahr.  It  is  remarkably 
transparent,  of  a  light  colour,  and  has  an  odour 
exactly  resembling  that  of  powdered  bark.  The 
extract  of  ratanhia  was  prepared  in  the  same 
manner  as  the  preceding ;  it  is  of  a  fine  ruby 
red,  perfectly  transparent  and  entirely  soluble. 
A  quantity  of  the  same  extract  was  purchased 
from  one  of  the  first  houses  in  Paris,  and  treated 
with  distilled  water ;  it  lost  an  insoluble  residue 
amounting  to  30  per  cent,  of  the  whole. 

Extracts  may  be  obtained  by  the  aid  of  this 
apparatus,  in  a  state  of  dryness,  in  a  very  brief 
space  of  time,  without  at  all  interfering  with 
their  transparence,  by  taking  care  that  the  dif¬ 
ference  of  temperature  in  the  two  vessels  is  not 
too  wide.  If  this  point  is  neglected,  the 
vapour,  instead  of  rising  from  all  parts  of  the 
vessel  which  is  exposed  to  heat  forms  at  the 
surface  of  the  product  as  it  does  in  the  old  me¬ 
thod,  The  products,  moreover,  obtained  in  the 
ordinary  manner  are  often  full  of  bubbles,  some 
formed  by  the  carbonic  acid  gas  and  the  vapour 
developed  in  the  extractive  mass,  others  by 
the  air  which  enters  when  the  product  is 
stirred  to  accelerate  concentration.  The  lowest 
temperature  at  which  I  have  obtained  extracts 
by  this  process  is  95®  F.,  but  if  it  should  be 
thought  necessary  or  desirable  in  the  case  of  par¬ 
ticular  products  to  concentrate  them  at  a  lower 
temperature,  it  can  be  easily  done,  since  it  is  on 
the  difference  between  the  temperatures  of  the 
two  vessels  that  concentration  alone  depends. 
The  rapidity  of  evaporation  is  in  direct  ratio 
with  this  difference  of  temperature,  but  this  ra¬ 
pidity  is  of  course  greater  at  a  high  than  a  low 
temperature,  even  when  the  difference  between 
the  heat  of  the  two  vessels  remains  the  same 
according  to  Mariotte’s  law.  The  vapours 
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which  are  formed  in  the  close  vessel  at  a  low 
temperature  have  little  tension,  and,  accordingly, 
little  density ;  and,  therefore,  to  get  the  same 
quantity  of  liquids,  we  must  condense  a  more 
considerable  volume  than  when  the  pressure  is 
stronger  or  the  temperature  higher,  which  is  the 
same  thing. 

The  results  of  our  experiments  may  be  thus 
summed  up:  —  1.  Extracts  prepared  in  vacuo 
at  a  low  temperature  represent  the  principles 
contained  in  the  original  substance  much  more 
faithfully  than  those  made  in  contact  with  the 
air.  2.  That  it  is  proved  to  be  quite  practicable 
to  obtain  them  at  all  times  in  a  state  of  perfect 
identity  as  to  chemical  composition.  3.  That 
this  identity  increases  their  value  to  the  physi¬ 
cian.  4.  That,  as  vapours  form  much  more  ra¬ 
pidly  in  vacuo  than  in  the  air,  extracts  may  by 
the  former  method  be  obtained  in  much  less  time 
even  when  evaporation  takes  place  at  a  very  low 
temperature,  provided  that  a  sufficient  thermal 
difference  be  maintained  in  the  evaporating  and 
condensing  vessels.  5.  That,  evaporation  being 
effected  without  recourse  to  agitation,  there  is  a 
saving  of  time  and  attention. — Jour,  de  Pharm. 
et  de  Chim.,  Eeb.  1849. 


ON  THE  SOLID  AND  VOLATILE  FATTY 
ACIDS  OF  COCOA-NUT  OIL. 

By  A.  GEORGEY. 

M.  Fehling,  in  his  researches  on  the  con¬ 
stituents  of  the  cocoa-nut  oil,  has  demonstrated 
the  existence  of  caproic  acid,  Cja  H^  O^,  and  also 
of  capryllic  acid,  Cjg  Hjg  O4.  The  author’s  ob¬ 
ject  was  the  discovery  of  the  next  in  the  series, 
capric  acid,  C^g  Hjg  O4,  in  this  substance.  For 
this  purpose  he  saponified  it  with  a  dilute  solu¬ 
tion  of  potash,  and  decomposed  the  soap  with 
weak  sulphuric  acid.  The  acid  liquid  when  dis¬ 
tilled  furnished  at  first  a  milky  product,  after 
which  the  liquor  collected  in  the  receivers  be¬ 
came  clear,  and  separated  entirely  from  the  fat, 
which  passed  over  at  the  same  lime.  At  this 
point  the  distillation  was  stopped,  and  the  dis¬ 
tilled  acid  liquid  neutralized  with  potash.  The 
soap  obtained  in  this  manner  was  purified  by 
precipitation  with  chloride  of  sodium,  redissolved 
in  water,  and  decomposed  with  dilute  sulphuric 
acid.  A  mixture  of  fatty  acids,  both  liquid  and 
solid,  at  the  ordinary  temperature  was  thus  ob¬ 
tained  floating  upon  the  mother  liquors  as  a 
layer  of  fat. 

In  this  layer  or  mixture  of  acids  the  author 
sought  for  pichuric,  capric,  and  caproic  acids. 
The  following  was  the  method  taken  to  isolate 
them  : — The  ammoniacal  solution  was  decom¬ 
posed  with  chloride  of  barium,  the  precipitate 
suspended  in  a  large  quantity  of  water  and 
boiled.  If  the  filtered  liquid  becomes  turbid 
while  still  warm,  and  deposits  light,  bulkj% 
white  flakes,  we  may  be  sure  that  pichuric  acid 
is  present.  But  if,  on  the  contrary,  the  precipi¬ 
tate  only  separates  upon  cooling  in  the  form  of  a 
white,  fine  powder,  there  is  proof  positive  of  the 
presence  of  caproic  acid.  The  pichurate  of 
baryta  is  less  soluble  than  the  caprate,  and  is 
deposited  before  it.  In  this  fact  we  have  the 
means  of  separating  these  two  salts,  especially 
when  operating  with  large  quantities.  The 
author  first  submitted  these  salts  to  repeated 
crystallization  from  water,  and  then  from  alco¬ 
hol,  and  did  not  regard  them  as  pure  until 
perfectly  accordant  results  were  obtained  in  esti¬ 
mating  the  amount  of  baryta  in  the  same  salt, 
crystallized  first  from  water  and  then  from  al¬ 
cohol.  In  this  manner  M.  Georgey  was  able  to 
separate  the  caprate  of  baryta,  C^g  Hjg  O3,  and 
to  confirm  its  composition.  The  capric  acid 
separated  from  this  salt  by  means  of  tartaric 
acid  is  solid  at  the  ordinary  temperature,  and 
somewhat  fatty  to  the  touch.  It  melts  at  86°  ; 
in  the  solid  state  it  has  a  very  faint  hircine  smell, 
which  becomes  stronger  on  melting.  It  is  en¬ 
tirely  soluble  in  boiling  water,  and  separates  as 
the  solution  cools  in  small  crystalline  laminae. 
It  forms  a  salt  with  oxide  of  silver,  the  composi¬ 
tion  of  which  is  represented  by  the  formula 
^20  ^19  O3  +  AgO. 


Capric  acid  exists  in  the  cocoa-nut  only  in  very 
small  quantity.  The  author  considers  that  the 
first  principle  of  this  vegetable  fat  is  pichuric 
acid,  the  baryta  salt  of  which,  being  less  soluble 
than  the  caprate,  is  precipitated  in  the  form  of 
snowy-white  bulky  flakes.  Pichuric  acid  is  solid. 
When  its  concentrated  solution  is  cooled  to  32° 
it  is  obtained  in  warty  masses,  consisting  of 
agglomerations  of  slender  needles.  The  specific 
gravity  of  the  solid  acid  is  0.883  at  68°.  Its 
melting  point  is  situate  between  108°  and  110°. 
Its  composition  is  expressed  by  the  formula 
C24  H24  O4.  It  was  che(  ked  by  the  analysis  of 
the  baryta  salt,  C24  H23  O3  BaO,  and  by  that  of 
pichuric  ether,  C24  H23  Oj  C4  Hj  O.  After  the 
soap  from  the  butter  of  cocoa  has  been  distilled 
with  sulphuric  acid  a  fixed  residue  remains  in 
the  retort ;  this  consists  of  a  mixture  of  fatty 
acids  with  high  equivalents.  After  some  expe¬ 
riments  the  author  was  led  to  infer  the  presence 
of  myristic  and  palmitic  acid.  The  butter  of 
cocoa  would  thus  contain  : — 


Caproic  acid  . 

•  Cj2 

H,2 

O4 

Capryllic  acid . 

•  ^16 

O4 

Capric  acid . 

■  ^20 

H20 

O4 

Pichuric  acid . 

■  ^24 

H24 

O4 

And  probably  myristic  1 
acid . . . j 

C28 

H28 

O4 

And  palmitic  acid . 

•  C32 

H32 

O4 

These  results,  the  author  remarks,  are  in  direct 
opposition  to  those  obtained  by  M.  St.  Evre 
in  his  investigations  of  cocinic  acid.  Ac¬ 
cording  to  our  author  the  cocinic  acid  of  M.  St. 
Evre,  C22  H22  O4,  is  a  mixture  of  capric  acid 
and  of  pichuric  acid ;  its  melting  point  is  situated 
at  95°,  nearly  midway  between  those  of  capric 
and  pichuric  acids.  The  author  has  tried  all  the 
processes  of  purification  applied  to  mixtures  of 
the  fatty  acids  of  the  cocoa-nut  oil,  and  concludes 
that  the  only  one  which  admits  of  pure  products 
being  obtained  is  that  which  consists  in  crystal¬ 
lizing  the  salts  of  baryta. — Ann.  der,  Chem,  und 
Pharm.,  1.  xvi.,  298. 


EXAMINATION  OF  THE  OIL  OF 
IMPERATORIA  OSTRUTHIUM. 

By  M.  H.  HIRZEL. 

This  oil  is  obtained  by  distilling  the  plant  with 
water  ;  the  layer  of  oil  floating  on  the  water  is 
separated,  and  the  water  shaken  with  ether,  as 
the  oil  is  somewhat  soluble  in  water.  The  oil  is 
rectified  with  a  little  water,  and  dried  with  chlo¬ 
ride  of  calcium. 

It  is  without  colour,  limpid,  very  mobile,  has 
an  aromatic  odour,  and  a  burning  taste.  It  in¬ 
flames  readily,  and  burns  with  a  bright  flame, 
giving  off  combustible  smoke.  It  begins  to  boil 
at  338°,  but  with  the  prolonged  application  of 
heat  the  boiling  point  rises.  Analysis  of  the 
dried  oil  gave : — 

Carbon....  85.57  84.80  40  85.41 

Hydrogen  .  11.45  11.38  33  11.74 

Oxygen  ...  2.98  3.82  1  2.85 

The  boiling  point  not  being  constant,  the  oil 
was  submitted  to  a  fractionated  distillation. 
That  portion  which  passed  over  between  338° 
and  374°  had  the  same  composition  as  the 
original  oil.  On  the  other  hand,  the  portion 
which  distilled  between  392°  and  428°  differed 
greatly  from  the  pure  oil ;  it  possessed  a  more 
disagreeable  quasi-empyreumatic  odour,  a 
slightly  yellowish  colour,  and  was  richer  in 
oxygen.  The  following  was  its  composition : — 


Carbon .  81.74  30  81.08 

Hydrogen .  11.27  26  11.71 

Oxygen .  6.99  2  7.21 


On  distilling  the  oil  with  anhydrous  phos¬ 
phoric  acid  a  perfectly  trasparent,  colourless 
liquid  was  obtained,  having  an  aromatic  taste 
and  an  odour  like  that  of  rosemary.  The  fol¬ 
lowing  was  its  composition  : — 


Carbon .  87.76  10  88.23 

Hydrogen .  11.76  8  11.77 


This  hydrocarbon  forms  a  compound  with 
pure  muriatic  acid;  it  is  prepared  by  passing 
pure  muriatic  gas  into  the  oil  until  no  more  is 
absorbed.  A  reddish  liquid  is  thus  obtained, 


which  is  purified  by  distillation  with  water,  and 
deprived  of  water  by  means  of  chloride  of  cal¬ 
cium.  It  forms  in  the  pure  state  a  liquid  of 
agreeable  odour  and  aromatic  taste.  It  possessed 
the  following  composition  : — 


Carbon .  74.98  30  75.00 

Hydrogen .  10.86  25  10.42 

Chlorine . .  13.28  1  14.58 


The  oil  absorbs  chlorine  with  a  very  consider¬ 
able  evolution  of  heat  and  separation  of  muriatic 
acid  gas.  It  forms  a  yellow,  thick,  oily  liquid, 
heavier  than  water,  having  a  peculiar  smell  and 
acrid  taste. 

On  comparing  the  oil  of  imperatoria  with  the 
other  essential  oils  it  is  found  to  exhibit  consider¬ 
able  analogy  with  the  isomeric  essential  oils 
possessing  the  formula  Cjq  Hg,  and  is  probably 
isomeric  with  those  oils. 

On  this  supposition  the  compound  with  muri¬ 
atic  acid  is  3  (Cjg  Hg)  +  H  Cl.  Applying  this 
view  to  the  essential  oil,  it  is  further  confirmed, 
for  the  rational  formula,  4  (C^q  Hg  +  HO,  and 
3  (Cjo  H®)  +  2  HO  may  readily  be  derived  from 
the  empirical  formula,  C4Q  H33  O,  and  C3Q  H2S 
O2.  All  these  compounds  would,  therefore,  be 
derived  from  the  same  hydrocarbon,  and  the  oil 
of  imperatoria  would  be  a  mixture  of  different 
hydrates  and  the  same  hydrocarbon  (CjoHg). 
This  also  explains  the  action  of  anhydrous  phos¬ 
phoric  acid  on  the  oil :  the  acid  deprives  the  oil 
of  the  water  of  hydration,  and  isolates  pure  hy¬ 
drocarbon.  The  oil  of  imperatoria  is  thus  brought 
into  the  series  of  terebinthinae,  which  differ  only 
in  their  capacity  of  saturation  thus  : — 
Muriateofthe  oil  of  lemons,  (CjgHg)  -l-  H  Cl. 

“  turpentine,  2  (Cjq  Hg)  -f-  H  Cl. 

“  imperatoria,  3  (Cjo  Hg)  +  H  Cl. 

“  neroli,  3  (Cjq  Hg)  +  2  H.  Cl. 

Pharm.,  Cent.  Blatt,,  January. 


CHEMICAL  COMPOSITION  OF  THE 

FERRUGINOUS  MINERAL  WATERS  OF 

THE  DEPARTMENT  OF  THE  LOWER 
SEINE. 

By  M.  J.  GIRARDIN,  of  Rouen. 

The  department  of  the  Lower  Seine  possesses 
a  tolerably  large  number  of  mineral  springs, 
which  are  all,  without  exception,  ferruginous. 

M.  Passy  (Description  geologique  du  Departe- 
ment  de  la  Seine  Inferieure)  refers  these  springs 
to  three  different  systems  :  — 

Some  of  them  come  from  the  superficial  chalk, 
and  spring  usually  from  a  turfy  ground  resting 
upon  plastic  clay.  Such  are  the  springs  of 
Aumale,  Ry,  Nointot,  Rolleville,  Ranqon,  Vil- 
lequier,  Oherville,  Contremoulins,  Valmont, 
Epinay. 

Other  springs  from  the  Glauconite  marl.  To 
this  class  belong  the  springs  of  St.  Paul  and  of 
the  Marequerie,  at  Rouen,  and  of  Bleville,  near 
Havre. 

A  third  class  spring  from  the  ferruginous 
sands  beneath  the  chalk  formation,  and  which 
sands  are  at  the  surface  of  the  soil  in  the  district 
of  the  Bray.  To  this  class  belong  the  springs  of 
Forges,  Gournay,  and  of  Quievrecourt,  near 
Neufchatel. 

All  these  springs  have  about  the  same  com¬ 
position.  They  owe  their  ferruginous  proper¬ 
ties  to  the  presence  of  crenate  and  carbonate  of 
iron. 

We  will  here  give  the  analyses  of  those  springs 
only  which  had  not  been  examined  hitherto,  re¬ 
ferring  to  the  “  Essay  on  the  Springs  of  the 
Lower  Seine”*  for  the  details  relative  to  the 
divers  sources  which  have  been  the  object  of 
anterior  researches. 

The  springs  of  which  we  have  to  speak  here 
are  those  of  Valmont,  Rolleville,  Ran9on,  and  of 
St.  Paul  and  the  Marequerie. 

VALMONT  SPRING. 

In  1843,  M.  Marchand,  of  Fecamp,  analyzed  at 
my  request  the  ferruginous  water  of  Valmont. 
In  1848  he  repeated  the  analysis,  principally 
with  a  view  to  ascertain  whether  copper  and 

•  Precis  de  I’Acad^mie  des  Sciences,  Belles  Lettres,  et 
Arts  de  Rouen  for  1848. 
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arsenic  were  present  in  the  water.  He  obtained 
the  following  results  ;  the  quantity  of  the  ana- 
yzed  water  being  taken  at  one  litre  : — 

Pree  carbonic  acid,  at  the  tem¬ 
perature  of  59°  Pahr.,  and  under 
an  atmospheric  pressure  of  760 
millimetres  (about  30)  . 

Yellow  coloured  organic  matter 

A  green  resin,  very  soluble  in 
alcohol,  but  only  very  sparingly 

so  in  ether . 

Chloride  of  potassium . 

“  sodium  . 

“  magnesium  . 

“  calcium . 

Nitrate  of  lime . 

Sulphate  of  lime  . 

“  potass  . 

Carbonate  of  magnesia  . 

“  lime . 

“  ammonia  . .  . . 

Protocarbonate  of  iron  . 

Oxide  of  copper  . 

Silica  . . 


Solid  matters .... 

M.  Marcband  then  analyzed  170  grammes  of 
drained  mud,  representing  2,000  litres  of  the 
water,  and  c  ntaining  7.73  grammes  of  anhydrous 
peroxide  of  iron.  He  found  a  perceptible  amount 
of  copper,  but  could  not  detect  the  slightest  trace 
of  arsenic. 

ROLLEVILLE  SPRING. 

A  ferruginous  spring  rises  at  the  base  of  a 
hillock  near  Rolleville  (in  the  vicinity  of  Monti- 
villiers).  I  examined  this  spring  in  1846.  I 
found  that  it  contains  the  iron  in  the  form  of 
carbonate,  ereante,  and  apocrenate. 

RAN^ON  SPRING. 

At  the  commencement  of  the  eighteenth  century 
three  ferrugittous  springs  were  discovered  about 
three  quarters  of  a  league  from  Caudebec,  in  the 
valley  of  Brebecq  or  liantjon.  The  physicians 
of  Rouen  considered  these  springe  as  eqtially 
efficacious  with  those  of  Purges.  At  present 
there  remains  only  one  of  these  spiings  in  exist 
ence.  M.  Preisser  and  myself  analyzed  this  in 
1842.  One  litre  of  the  water  left  upon  evapora¬ 
tion  a  residue  weighing  0.258  grm.,  which,  upon 
analysis,  was  found  to  consist  of:  — 


Carbonate  oflime .  0.202  grm. 

Sulphate  of  lime  . 0.015  “ 

Chloride  of  calcium .  0.011  “ 

Chloride  of  magnesium  .  0.006  “ 

Carbonate  and  crenate  of  iron .  0.024  “ 

Silica . 1 

Organic  matter . >  traces. 

Crenic  and  apocrenic  acids . ) 


0.258  grm. 

FERRUGINOUS  SPRINGS  OF  ROUEN. 

These  springs  were  discovered  in  1603  by  a 
gentleman  of  the  name  of  Antoine,  who  was  at 
the  time  equerry  to  the  Duke  of  Montpensier. 
We  find  them  mentioned  in  Professor  Duval’s 
“  Hydrotherapeutique  desPontainesMedicinales 
Nouvellement  Decouvertes  a  Rouen”  (1603). 

There  are  two  distinct  springs ;  the  one,  in 
Martainville-street,  is  called  Spring  of  the  Mare- 
querie  ;  the  other,  at  the  entrance  of  Rouen,  St. 
Paul’s  Spring. 

The  analyses  of  these  springs,  or  rather  the 
chemical  experiments  made  upon  them  by  Neel, 
Cottard,  Ledanois,  Bois-Duval,  De  Nihell, 
Lechandelier,  and  Monnet  were  not  sufficiently 
minute  to  show  the  true  composition  of  these 
waters.  Dubuc  stated,  in  1806,  that  these 
springs  contain  the  iron  in  the  form  of  car¬ 
bonate  (in  the  proportion  of  one  grain  per  pint 
of  the  Marequerie  water),  and  the  carbonate  of 
iron  is  associated  in  them  with  hydrochlorate  of 
lime,  caibonate  of  lime,  vegetable  extractive, 
and  carbonic  acid.*  In  1814  Vogel  the  elder 
disputed  the  accuracy  of  Dubuc’s  analysis,  and 
asserted  that  the  waters  of  the  Marequerie  con¬ 
tain,  besides  carbonic  acid,  carbonates  of  lime 


0.766  litre, 
quantity  not 
determined. 


0.00087  grm, 

0.00949 

(( 

0.07297 

tt 

traces 

0.00454 

n 

0.00382 

ii 

0.01075 

it 

0.00465 

it 

0.04514 

it 

0.28865 

it 

0.00227 

tt 

0.00558 

it 

traces 

0.01260 

it 

0.46133  grm. 


and  iron,  sulphate  of  lime,  and  hydrochlorate  of 
magnesia.* 

In  the  year  1842  M.  Preisser  and  myself 
analyzed  both  the  springs  of  St.  Paul  and  of  the 
Marequerie.  We  found  per  litre  of  water :  — 


St.  Paul.  Marequerie. 


Free  carbonic  acid . 

Silica  . 

Carbonate  and  crenate  of  iron 

Carbonate  of  lime . 

Carbonate  of  magnesia  . 

Chloride  of  calcium . 

Chloride  of  magnesium . 

Sulphate  of  lime . 

Sulphate  of  magnesia . 

Sulphate  of  iron . 

Sulphate  of  alumina  . 

Bituminous  organic  matter  1 
Crenic  and  apocrenic  acids/ 
Loss . 


Grin. 

Grm. 

0.001 

0.002 

0.002 

0.003 

0.069 

0.094 

0.068 

0.079 

0.011 

0.046 

0,087 

0.028 

0.041 

0.008 

0.012 

0.006 

0.008 

traces 

0.001 

0,002 

0.007 

0,003 

— 
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0.345 

A  series  of  re.searches  which  I  made  in  1848, 
to  detect  the  presence  of  arsenic  and  copper  in 
both  or  either  of  these  springs,  gave  negative 
results. —Journal  de  Pharmacie  et  de  Chimie, 
February,  1849. 


ON  THE  ERRORS  RESULTING  FROM 
THE  DETERMINATION  OF  THE 
SPECIFIC  GRAVITIES  OF  BODIES 
WHEN  IN  A  FINELY-DIVIDED  STATE. 
By  Professor  G.  ROSE. 


The  author  found,  on  repeating  the  determina¬ 
tion  of  the  specific  gravity  of  some  of  the 
metals,  that  the  results  varied  according  to  the 
state  of  division  of  the  substance  operated  upon. 
This  was  the  case  with  gold  and  silver,  and 
similar  results  were  obtained  with  platinum  and 
sulphate  of  baryta. 

Specific  Gravity  of  Fined  Gold. — These  deter¬ 
minations  are  accompanied  with  great  difficulties, 
as  it  is  scarcely  possible  to  obtain  the  gold  in  a 
suitable  sta'e.  Native  gold  always  contains 
silver,  with  slight  traces  of  iron  and  copper  ;  and, 
in  the  larger  masses  of  native  gold,  quartz  and 
brown  iron  ore  are  frequently  enclosed.  The 
purified  gold,  fused  in  crucibles,  is  always  full 
of  smaller  or  larger  cavities,  whether  melted  alone 
or  beneath  layers  of  borax,  carbonate  of  soda,  or 
chloride  of  sodium.  When  melted  alone  a  large 
hole  is  found  on  the  under  surface  if  it  solidified 
quickly,  because  fused  gold  occupies  a  much  larger 
space  than  the  solidified.  Such  a  cavity  frequently 
extends  far  beneath  the  surface,  and  in  such  case 
it  is  impossible  to  expel  all  the  air.  Moreover, 
the  metal  appears  covered  on  the  surface  by  fre¬ 
quent  rows  of  very  minute  crystals,  which  inter¬ 
sect  at  an  angle  of  60°,  and  leave  minute  cavities 
between  one  another.  If  the  fused  gold  is  al¬ 
lowed  to  cool  slowly,  for  instance,  when  melted 
in  a  porcelain  furnace,  its  surface  is  found  to  be 
still  more  distinctly  crystalline.  If  fused  under 
a  stratum  the  surface  is,  it  is  true,  smooth  and 
bright ;  but  in  this  case  deep  cavities  occur, 
which  are  filled  with  the  flux.  All  these  errors 
could  only  be  avoided  by  determining  the  specific 
gravity  of  the  metal,  and  of  other  metallic  alloys, 
after  they  had  passed  through  the  pressing  ma¬ 
chine  of  the  Mint. 

At  a  temperature  of  14°  R.  the  author  ob¬ 
tained  the  following  numbers  in  his  new'  experi¬ 
ments.  Gold,  fused  in  a  clay  crucible  with  borax 
and  nitre,  possessed  a  specific  gravity  of 
19.2089;  after  it  had  been  pressed,  19.3202  , 
after  being  fused  again  in  a  black-lead  crucible, 
19.2908;  and  after  repeated  pressure,  19.3226. 
Since  Marchand  and  Scheerer  found  that  copper 
fused  under  a  stratum  of  chloride  of  sodium  pos¬ 
sessed  a  higher  specific  gravity  than  when  fused 
under  other  strata,  a  regulus  was  fused  under  a 
layer  of  chloride  of  sodium.  Its  specific  gravity 
was  19.2722  ;  after  pressure,  19.2992  ;  after  fu¬ 
sion  in  a  black-lead  crucible,  19.2955  ;  and  after 
being  pressed  again,  19.3087.  Gold,  reduced  by 


•  “Annales  de  Clximie,”  vol.  Iviii.,  page  315. 


•  "  Annales  de  Chimie,”  vol.  Ixxxix.,  page  105, 


means  of  oxalic  acid,  and  fused  in  a  black-lead 
crucible,  had  a  specific  gravity  of  19.2981  ;  and 
after  pressure,  19.3336.  The  fusion  of  gold 
under  a  layer  of  chloride  of  sodium  did  not  af¬ 
ford  the  means,  therefore,  of  obtaining  gold  of 
greater  density ;  as  it  likewise  remained  low'er 
after  pressure,  it  appears  as  if  the  gold  enclosed 
particles  of  chloride  of  sodium.  Apparently 
that  gold  has  the  highest  specific  gravity  which 
has  been  melted  of  itself  in  a  black-lead  crucible, 
and  submitted  to  pressure.  The  author  conse¬ 
quently  assumes  preliminarily  19.3336  as  the 
specific  gravity  of  gold  at  14°  R. 

Specific  Gravity  of  Silver. — Native  silver  cannot 
be  employed  to  determine  the  specific  gravity, 
because  it  is  never  pure ;  and  that  which  has 
been  purified  cannot  be  melted  alone  for  this 
purpose,  because  on  cooling  a  portion  is  pro¬ 
jected,  and  it  puffs  up  more  or  less.  The  deter¬ 
minations  made  by  Bresson  are  for  triis  reason 
too  low.  In  his  former  experiments  the  author 
weighed  the  regulus  obtained  on  reducing  the 
chloride,  which  answers  very  well.  The  earlier 
results  with  three  difl’erent  samples  were:  — 
I.  10  5041,  II.  10.4991,  III.  10.5036.  In  his 
recent  experiments  the  regulus  II.  was  fused  in 
a  clay  crucible  beneath  a  stratum  of  common 
salt.  The  regulus  obtained  was  smooth  on  the 
upper  surface,  but  reticulate  on  the  lower  one, 
and  was  consequently  filed  away  at  this  place. 
Its  specific  gravity  agreed  with  the  results  of  the 
former  experiments,  being  10.5050  at  14°  R. 

Specific  Gravity  of  Gold  in  the  State  of 
Powder.— Gold  precipitated  by  protosulphate  of 
iron  from  dilute  solutions  appears  amorphous 
under  a  high  magnifying  power,  on  account  of 
its  minute  state  of  division.  From  concentrated 
solutioi.s  it  is  precipitated  in  microscopic  cubes. 
Gold  reduced  by  oxalic  acid  appears  in  more  dis¬ 
tinct  crystals ;  they  are  octahedions.  The  metallic 
film  deposited  on  the  sides  of  the  vessel  in  which 
the  reduction  is  made  consists  entirely  of  such 
crystals.  The  results  given  below  exhibit  great 
differences,  which  can,  however,  only  be  ascribed 
to  the  nature  of  the  precipitate,  as  several  sam¬ 
ples  of  the  same  precipitate  afforded  results 
w'hich  agreed  with  each  other.  The  highest 
specific  gravity  was  found  in  the  finely-divided 
precipitates  ;  for  the  larger  the  precipitated  par¬ 
ticles  are,  the  lower  the  specific  gravity.  The  spe¬ 
cific  gravity  of  gold,  as  precipitated  by  sulphate 
of  iron,  was  found  to  beat  14°  R.  19.5701, 19.7447, 
19.8150,  20.6882,  20.2634.  That  precipitated 
with  oxalic  acid  weighed  likewise  at  14°  R. 
19.4791 ;  gold  filings  afibrded  at  16°. 9  R.  yielded 
the  low  specific  gravity  of  19.2178.  Little 
globules,  of  about  the  size  of  a  pin’s  head,  fused 
before  the  blowpipe,  likewise  gave  only  19.2721 
at  18°. 2  R.  It  IS  of  no  great  consequence  whe¬ 
ther  the  surface  of  the  metallic  particles  had  been 
dried  before  immersing  them  in  the  water,  as 
they  are  completely  moistened  when  boiled  with 
water.  The  precipitate  which  had  given  the 
above  specific  gravity  of  19.5701  yielded,  after 
drying  and  subsequent  boiling  with  water, 
19.5622 ;  the  dried  precipitate,  when  pressed, 
possessed  the  specific  gravity  of  18.0194  only. 

Specific  Gravity  of  Stiver  in  the  State  of 
Powder. — The  silver  employed  by  the  author  was 
precipitated  from  a  solution  of  the  nitrate  by 
protosulphate  of  iron.  The  precipitate  consisted 
of  microscopic  crystals,  which  were  in  general 
larger  than  in  the  case  of  the  gold ;  they  are 
octahedrons  with  truncated  edges  ;  they  afforded 
at  14°  the  numbers  10.5485  and  10.6139.  In  this 
case  also  the  lowest  specific  gravity  was  pos¬ 
sessed  by  the  coarsest  precipitate. 

Specific  Gravity  of  Platinum  in  a  State  of 
Powder. — This  is  stated  by  Playfair  and  Joule  to 
be  17.890.  Liebig  gives  that  of  platinum-black 
at  17.572,  17.580, 16,1319.  Platinum  black,  pie- 
pared  by  Mitscherlich  by  precipitating  chloride 
of  platinum  with  carbonate  of  soda  and  sugar, 
and  which  appeared  amorphous  under  the 
highest  magnilyiijg  power,  had  the  high  specific 
gravity  of  26.1418  at  14°;  while  that  of 
platinum-foil,  according  to  various  determina¬ 
tions,  is  situaated  between  21  and  22, 

Specific  Gravity  of  ^Native  Sulphate  of  Baryta, — 
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The  specific  gravity  of  a  crystal  from  Silbach,  in 
Westphalia,  'was  4.4875;  another  crystal,  frog 
the  same  locality,  4.4855  ;  a  crystal  from  Przi- 
brara,  4.4808  ;  a  crystal  from  Champeix  in 
Auvergne,  4.4798  ;  several  fragments  from  the 
same  locality,  4.4808  ;  the  largest  of  the  latter, 
4.4776  at  14"  R.  The  heavy  spar  at  Silbach 
afforded,  according  to  an  analysis  made  by  Ram- 
melsberg,  99.40  per  cent,  pure  sulphate  of  baryta. 
The  specific  gravity  of  the  sulphate  of  baryta, 
precipitated  from  the  chloride  by  sulphuric  acid, 
and  which  consisted  of  microscopic  prisms, 
amounted  at  14°  R.  to  4.5209  and  4.5350.  Finely^ 
pulverized  native  heavy  spar  from  Champeix 
possessed  a  specific  gravity  of  4.48447 ;  some 
from  Dufton,  4.8027  ;  both  powders  appeared 
very  coarse  under  the  microscope,  in  comparison 
with  the  precipitated  salt.  i 

Conclusions, — 1.  Determinations  of  the  specific 
gravity  of  substances,  obtained  in  a  finely- 
divided  state  by  precipitation,  generally  come 
out  higher  than  when  large  crystals  or  solid 
masses  are  weighed.  2.  In  the  first  of  these 
cases  the  specific  gravity  increases  with  the 
greater  state  of  division  of  the  precipitate.  The 
reason  of  this  is,  that  the  increased  surface  of  the 
body  condenses  more  water  upon  it  than  upon  a 
smaller  one,  precisely  in  the  same  manner  as 
solid  bodies  act  towards  gases  ;  consequently  it 
is  not  only  the  body  which  is  weighed  in  water, 
but  at  the  same  time  also  a  surrounding  stratum 
of  denser  water  ;  and  in  this  manner  too  low  a 
number  i,s  obtained  for  the  loss  in  water,  which, 
on  division  into  the  absolute  weight  of  the  body, 
affords  too  high  a  result.  Even  though  the  water 
is  but  slightly  compressible,  yet  to  this  circum¬ 
stance  must  be  opposed  the  very  considerable 
power  of  condensation  of  finely- divided  bodies, 
which  is  certainly  great  in  specifically  heavy 
bodies,  bearing  in  mind  that  box-charcoal  absorbs 
thirty-five  times  its  volume  of  carbonic  acid. 
Since  the  precipitated  metals  possess  the  same 
crystalline  form  as  when  fused,  at  least  in  the 
case  of  gold  and  silver,  the  higher  specific  gravity 
cannot  be  owing  to  the  matter  of  the  precipitated 
metal,  and  must  consequently  rather  be  sought 
for  in  the  above  causes.  In  the  case  of  the  sul¬ 
phate  of  baryta  the  result  is  not  quite  so  decisive, 
although  even  here  the  precipitated  salt  has  a 
higher  specific  gravity,  because  it  could  not  be 
determined  whether  the  crystals  of  the  precipi¬ 
tated  salt  were  of  the  same  form  as  the  native. 
But  that  the  gold  filings  and  the  pulverized 
heavy  spar  had  not  a  higher  specific  gravity  is 
probably  owing  to  its  being  impossible  to  accom¬ 
plish  by  mechanical  means  the  requisite  degree 
of  division.  To  obviate  the  mischievous  in¬ 
fluence  of  cavities  which  occur  in  native  minerals, 
it  has  become,  since  Beudant,  generally  the 
custom  to  use  the  powdered  mineral  for  deter¬ 
mining  the  specific  gravity.  According  to  the 
above  experiments,  there  is  no  objection  to  this, 
as  the  state  of  pulverized  substances  can  have 
but  little  influence  on  the  specific  gravity.  The 
determinations  in  the  case  of  chemical  precipi¬ 
tates,  which  give  erroneous  results,  are,  from  its 
being  frequently  impossible  to  obtain  pure  sub¬ 
stances  in  any  other  manner  than  by  precipita¬ 
tion  from  a  solution,  so  important  that  the 
discovery  of  an  accurate  method  for  the  deter¬ 
mination  of  their  specific  gravities  would  be  of 
great  value. — Poggendor^' s  Annahn  and  Chemical 
Gazelle. 


ON  THE  PREPARATION  OF  SANTONIN. 

By  M.  CALLOUD,  the  Elder, 
of  Anneci,  in  Savoy. 

The  difficulty  to  procure  pure  santonin  is,  in 
my  opinion, altogether  attributable  to  the  presence 
of  the  blackish,  resinoid,  fatty  matter  which 
accompanies  the  santonin  in  the  semen-conlra,  and 
is  equally  soluble  in  alcohol,  which  circumstance 
renders  its  separation  a  task  of  considerable  dif- 
ficuliy.  The  results  of  many  experiments  have, 
however,  clearly  proved  to  me  ttiat  by  the  judi¬ 
cious  application  of  alcoh  fl,  commencing  with 
weak  alcohol,  and  increasing  subsequently  the 
strength  of  the  agent,  the  operation  will  in¬ 


variably  succeed  in  producing  a  perfectly  pure 
white  and  crystalline  santonin.  The  method  is 
most  excellent,  though,  I  willingly  admit, 
rather  tedious.  In  the  course  of  my  attempts 
to  remove  the  latter  objection  I  happened  to  hit 
upon  a  certain  property  of  ammonia  which  en¬ 
abled  me  at  once  to  attain  the  end  in  view. 
Ammonia  dissolves  the  fatty  resinoid  matter  of 
semen-contra  without  removing  any  notable 
quantity  of  the  santonin.  By  taking  advantage 
of  this  property  of  ammonia  the  process  of  ob¬ 
taining  santonin  from  semen-contra  is  consider¬ 
ably  simplified,  and  the  market  price  of  that 
article  may  accordingly  be  much  reduced. 

The  method  by  which  I  proceed  is  as  fol¬ 
lows  : — 

Take  10  kilogrammes  of  Aleppo  semen-contra, 
80  litres  of  water,  and  600  grammes  of  quicklime, 
converted  into  lime-water  (laccalcis).  Mix  the 
ingredients  together,  heat  the  mixture  to  boiling, 
and  maintain  it  in  ebullition  until  the  solid 
matter  is  deposited  at  the  bottom  of  the  boiler.* 

Strain  now  through  a  thin  linen  bag.  (The 
rice  bags  of  commerce  answer  the  purpose  ad¬ 
mirably.)  Pour  the  water  which  has  been  used 
to  wash  the  boiler  over  the  residue,  and  express 
strongly.  Repeat  the  process  of  ebullition  once 
or  twice  to  ensure  the  complete  removal  of  all 
soluble  matters.  The  strained  liquid  deposits 
gradually  the  excess  of  the  lime  w'hich  has  ex¬ 
tracted  the  colouring  matter  of  the  semen-contra  ; 
it  is  accordingly  necessar)’’  to  filter  again  ;  but 
this  time  the  straining-bag  must  be  used.  Col¬ 
lect  the  lime  which  you  find  on  the  strainer,  and 
put  it  aside,  as  it  contains  still  santonin. 

Reduce  the  strained  liquid  by  evaporation  to 
10  or  12  litres,  and  add  common  hydrochloric 
acid  to  the  concentrated  fluid.  This  agent  dis¬ 
solves  the  combination  between  the  lime  and  the 
santonin,  and  sets  the  latter  free.  At  the  end 
of  four  to  five  days  the  impure  santonin  is  de¬ 
posited.  The  addition  of  the  hydrochloric 
acid  causes  the  formation  of  a  blackish,  pitchy 
matter  at  the  surface  of  the  liquid;  this  may  be 
readily  removed  with  a  spatula. 

When  the  santonin  is  deposited  decant  the 
acid  liquid,  and  put  it  aside.  Wash  the  deposit 
with  one  litre  of  hot  water  ;  filter  and  squeeze 
the  residue  in  a  linen  cloth.  Place  the  solid  mat¬ 
ter  now  in  500  grammes  of  liquor  of  ammonia. 
The  resinoid  fatty  matter  which  accompanies  the 
santonin  dissolves  in  the  alkali,  and  may  thus 
be  readily  separated  from  the  santonin  by  strain¬ 
ing  jhe  fluid  through  a  cloth.  Repeated  wash¬ 
ings  with  cold  water  remove  the  last  traces 
of  it. 

The  santonin  is  now  no  longer  accompanied 
by  any  but  inert  matters,  and  all  that  remains 
to  be  done  is  to  dissolve  it  in  alcohol.  To  effect 
this  boil  the  santonin  for  a  few  seconds  wdth  3 
litres  of  alcohol  and  a  little  ivory- black.  Re¬ 
move  the  vessel  from  the  fire,  permit  the  me¬ 
chanically  suspended  parts  to  subside,  and  filter, 
making  use  of  a  double  funnel,  avith  the  interval 
filled  with  hot  water.  Treat  the  deposit  at  the 
bottom  of  the  vessel  with  a  litre  of  boiling  al¬ 
cohol,  and  repeat  the  same  operation  once  more. 
After  the  second  boiling  throw  both  the  liquid 
and  the  deposit  upon  the  filter. 

The  alcoholic  solution  deposits  the  santonin 
gradually  in  perfectly  white,  brilliant,  crystal¬ 
line  tables,  which  are  then  dried  on  a  piece  of 
linen. 

This  new  method  of  preparing  santonin  is 
simple  in  theory,  and  its  practical  application 
presents  no  serious  difficulties. 

In  the  preparation  of  santonin  on  a  large  scale, 
such  as  is  carried  on,  for  instance,  in  certain 
manufactures  of  chemical  products  in  Germany, 
it  is  of  importance  to  make  use  of  all  the  re¬ 
sidues,  as  they  generally  contain  a  sufficient 
quantity  of  santonin,  to  make  the  extraction  of 
the  latter  an  object  of  some  interest  to  the  manu¬ 
facturer. 

•  Should  ihe  oper-itor  wish  to  obtain  the  volatile  oi  also, 
he  must  use  a  large  alembic,  distil  the  Semen-contra 
first  with  the  pure  waler,  collect  the  product  in  the  re¬ 
ceiver,  t  .ke  off  the  helm,  and  add  the  lime-water  to  the 
mass  in  the  still. 


It  is  indispensable  to  boil  the  semen- contra 
two  or  three  successive  times  with  water,  in 
order  to  effect  the  complete  extraction  of  all 
soluble  matter.  But  it  would  not  be  advan¬ 
tageous  to  treat  the  different  waters  separately 
by  the  process  which  we  have  just  now  indicated. 
It  is  more  expeditious  and  profitable  to  boil  a 
fresh  supply  of  semen-contra  in  the  waters  of  the 
second  and  third  ebullition. 

Add  now  the  lime  which  you  had  put  aside  t® 
the  acid  liquid  which  you  had  equally  put  a.side. 
Add  to  the  mixture  hydrochloric  acid  in  excess. 
Let  the  fluid  stand  at  rest  a  few  days,  and  decant 
the  fluid  (solution  of  chloride  of  calcium)  off 
from  the  deposit.  Wash  the  latter  with  warm 
water,  dry  it,  and  remove  the  resinoid  matter 
which  accompanies  the  santonin  by  means  of 
ammonia  (120  to  150  grammes  of  liquor  of  am¬ 
monia)  in  the  manner  already  described. 

The  deposit  contains  a  large  proportion  of 
inert  admixtures  ;  it  would  not  be  expedient, 
therefore,  to  treat  it  at  once  with  alcohol,  since 
this  would  necessitate  the  use  of  a  comparatively 
too  large  quantity  of  this  fluid.  The  best  way 
accordingly  is  to  boil  the  deposit  again  in  8 
litres  of  water  mixed  with  200  grammes  of  lime, 
to  strain,  to  wash  the  deposit  once  or  twice  with 
boiling  water,  to  evaporate  the  filtrate  and 
washings  until  a  thick  pellicle  forms  at  the 
surface  of  the  fluid,  and  to  decompose  now  by 
hydrochloric  acid  added  in  excess. 

The  acid  solution  deposits  the  santonin  after 
forty- eight  hours.  Wash  the  deposit  with  water 
to  remove  the  acid  which  might  adhere  to  it. 
Dry  the  washed  deposit,  and  dissolve  it  in  the 
alcoholic  mother  liquors  of  the  first  process. 

In  the  course  of  a  day  or  two  the  alcoholic 
solution  will  deposit  pure  cr3'stals  of  santonin. 

Upon  distilling  the  alcoholic  mother  liquors  a 
considerable  amount  of  santonin  is  left  as  re¬ 
sidue  ;  this  santonin,  however,  is  coloured,  and 
requires  purification. 

I  wished  to  ascertain  the  quantity  of  santonin 
carried  off  by  the  ammoniacal  water.  I  there¬ 
fore  evaporated  the  latter  ;  a  blackish  deposit 
■was  left,  which  contained  a  very  slight  proportion 
of  santonin  only. 

The  resinoid  matter  remains  in  solution  in  the 
ammoniacal  water;  it  is  easy  to  precipitate  it 
from  this  solution  by  the  addition  of  an  acid. 
Despite  of  the  long  series  of  operations  which  it 
has  passed  through,  it  still  retains  the  acrid 
smell  and  taste  of  the  semen-contra.  I  think 
this  resinoid  matter  claims  a  careful  chemical 
and  therapeutical  study. 


ON  ASCLEPIONE. 

By  Dr.  C.  LIST. 

Asclepias  syriaca,  it  is  well  known,  contains  a 
white  milky  juice,  which  flows  out  in  drops, 
from  the  incised  or  bruised  locality,  and  is  more 
abundant  at  the  flowering  period.  This  juice- 
according  to  the  author,  who  made  repeated  exe 
periments  on  it,  consists  of  a  peculiar  crystallint 
bodj^  allied  to  the  resins  ;  he  proposes  to  call  i 
asclexiione.  The  milky  juice  is  highly  concen¬ 
trated,  mawkish,  has  a  slight  acid  reaction,  and  a 
faint  smell  like  that  of  apticots.  When  it  is 
heated  its  albumen  coagulates,  and  encloses  the 
particles  of  asciepione  suspended  in  the  juice  so 
entirely  that  the  liquid  portion  may  be  filtered 
quite  clear.  The  asciepione  is  separated  from 
the  coagulum  by  digestion  with  ether.  After 
most  of  the  ether  has  been  distilled  off  a  perfectly 
clear  solution  remains,  which  on  further  evapora¬ 
tion  solidifies  to  a  crystilline  mass.  Asciepione 
thus  prepared  is  not,  however,  pure  :  it  contains 
a  small  quantity  of  another  substance,  which 
repeated  treatment  with  anhj'drous  ether  does 
not  dissolve.  Pure  asciepione  forms  white  erj's- 
tilline  masses  in  form  like  the  cauliflow'er ;  on 
very  slow  evaporation  it  is  obtained  in  concentric 
masses  of  radiated  crystals.  It  is  devoid  of  taste 
and  smell,  is  insoluble  in  water  and  alcohol, 
soluble  in  ether,  less  so  in  oil  of  turpen¬ 
tine,  naphtha,  and  concentrated  acetic  acid.  A 
hot  solution  of  caustic  potash  neither  dissolved 
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nor  altered  it.  It  readily  fuses,  and  then  remains 
like  lactucone,  amorphous,  and  perfectly  trans¬ 
parent,  In  consequence  of  this  amorphous  cha¬ 
racter  it  is  most  difficult  to  determine  its  melting 
point ;  repeated  experiments  showed  this  to  be 
219®;  when  further  heated  it  becomes  yellow 
and  decomposes,  giving  an  odour  like  that  of 
heated  caoutchouc.  It  cannot  be  sublimed.  The 
substance  dried  at  the  ordinary  temperature 
over  sulphuric  acid  gave  : — 

Carbon  ....74.852  74.514  20  74  576 

Hydrogen  ..10.767  10.452  17  10.532 

Oxygen  ....  14.381  15.034  3  14.892 

If,  as  appears  probable,  both  from  its  occur 
rence  and  properties,  this  substance  is  nearly 
allied  to  lactucone,  the  formula  above  given 
ought  to  be  doubled,  and  its  composition  should 
be  set  down  as  04^  H34  Og ;  that  would  represent 
it  as  isomeric  with  anhydrous  camphoric  acid. — 
Liebig’s  AnnaleUy  January. 


CALCINED  MAGNESIA  AN  ANTIDOTE 
TO  ARSENIC. 


A  young  man,  of  Turin,  had  taken  6  deci¬ 
grammes  (about  10  grains)  of  arsenious  acid 
dissolved  in  a  small  glassful  of  spring  water. 
Symptoms  of  poisoning  speedily  manifested 
themselves,  and  became  soon  exceedingly  alarm¬ 
ing.  The  relatives  of  the  young  man  sent  for 
Dr.  Garbiglioiti.  This  physician  intended  at 
first  to  administer  the  hydrated  peroxide  of  iron  ; 
but,  being  unable  to  procure  on  the  instant 
recently-prepared  hydrated  peroxide  of  iron,  he 
resolved  to  resort  at  once  to  the  application  of 
magnesia.  He  gave  the  patient  8  grammes  of 
calcined  magnesia  in  a  small  glasslul  of  water, 
and  repeated  the  same  dose  half  an  hour  after. 
After  the  lapse  of  an  hour  part  of  the  most 
alarming  symptoms  had  disappeared ;  the  pulse 
had  recovered  some  force,  the  skin  its  natural 
■warmth,  the  epigastric  pains  had  completely 
vanished,  and  the  face  had  resumed  its  natural 
expression.  The  patient  had  half  an  hour’s 
sleep.  Upon  awakening  he  had  a  copious  stool ; 
the  matters  evacuated  were  blackish,  sangui- 
nolent,  and  excessively  fetid.  The  next  morning 
(the  first  symptoms  had  manifested  themselves  at 
ten  o’clock  on  the  preceding  evening)  the 
patient  was  quiet  and  composed,  pulse  high  and 
vibrating.  He  complained  simply  of  a  burning 
sensation  in  the  throat,  great  prostration  of 
strength,  and  slight  cramps  in  the  lower  extre¬ 
mities,  At  about  ten  o’clock  in  the  morning 
he  evacuated  a  small  quantity  of  reddish,  fetid, 
very  thick  and  muddy  excrements.  A  febrile 
reaction  manifested  itself,  and  lasted  for  three 
da\s,  when  the  patient  entered  into  conva¬ 
lescence. 

Assuming  the  peroxide  of  iron  and  the  cal¬ 
cined  magnesia  to  be  equally  efficacious  in  cases 
of  poisoning  by  arsenic,  Dr.  Garbigliotti  feels 
inclined  to  give  the  preference  to  the  magnesia, 
on  the  one  hand,  because  it  can  be  most  readily 
procured  at  all  times,  and,  on  the  other  hand, 
on  account  of  its  almost  complete  innocuous¬ 
ness,  which  permits  its  administration  to  almost 
any  extent,  whereas  the  hydrated  peroxide  of 
iron  cannot  well  be  given  in  very  large  doses. 

The  magnesia  should  not  be  very  highly  cal¬ 
cined  however,  since  a  high  degree  of  calcination 
materially  impairs  its  efficacy  as  an  antidote  to 
arsenic.* — Giornale  dell  Academia  di  Turin. 


REMOVAL  OF  THE  MARKS  MADE 
IN  LINEN  WITH  THE  SO-CALLED 
INDELIBLE  MARKING-INK. 

By  M.  SOURISSEAU. 

Immerse  the  marked  linen  in  a  bath  of  chlo- 
rinetted  water  until  the  silver  is  converted  into 
chloride,  which  may  be  knowm  from  the  white 
appearance  which  the  marks  assume.  Rinse  the 
linen  now  in  river  water,  and  wash  it  subse¬ 
quently  in  ammoniated  water,  where  the  new- 

•  Dr.  Lefebvre,  of  Montdidirr.  reports  a  similar  case  ol 
the  successful  application  of  magnesia  in  poisoning  by 
arsenic, — Journal  de  Chimie  Mldicale. 


formed  chloride  of  silver  will  speedily  dissolve, 
and  not  the  slightest  trace  of  the  inkstains  will 
remain. 

ON  BLACK  INK. 

It  frequently  happens  that  the  finest-looking 
ink  turns  yellow  after  some  time.  I  was  led  to 
attribute  this  effect  to  an  excess  of  sulphuric  acid, 
which  we  find  frequently  in  the  sulphate  of  iron 
of  commerce ;  upon  this  suppo.sition  I  added  to 
an  ink  prepared  with  commercial  sulphate  of 
iron  liquor  of  ammonia  (15  grammes  of 
liquor  of  ammonia  to  120  grammes  of  sulphate 
of  iron  contained  in  the  ink).  The  result  was 
such  as  fully  to  confirm  my  supposition.  The 
colour  of  the  ink,  which  previously  to  the  ad¬ 
dition  of  the  ammonia  used  to  turn  yellow  on 
paper  after  the  lapse  of  some  time,  continued 
now  to  remain  perfectly  black. 


THE  THOROUGH  DRAINING  OF  LAND. 

By  J.  TOWERS,  Esq.,  Croydon. 

The  veiy  great  importance  of  this  operation 
begins  to  be  understood,  and  it  is  highly  probable 
that,  were  not  pecuniary  obstacles  in  the  way, 
and  the  delicate  problem  of  “tenant  right”  still 
unsolved,  thousands  of  acres  would,  without 
much  delay,  be  relieved  from  that  volume  of 
stagnant  water  which  is  perhaps  the  most  mis¬ 
chievous  of  all  the  foes  that  the  farmer  has  to 
contend  with.  In  order  to  render  this  rather 
more  apparent,  we  avail  ourselves  of  a  few  of  the 
material  passages  of  an  able  article  from  a 
northern  periodical  which  promises  to  take  a 
very'  high  position  in  the  field  of  agriculture. 

Draining  is  admitted  to  be  the  first  step  to¬ 
wards  the  improvement  of  soils,  and  of  late 
years  has  been  carried  on  to  a  great  extent,  but, 
as  it  would  seem  more  by  rote  than  by  principle, 
the  drain  doctors  have  laid  down  laws  for  a  uni¬ 
versal  system  of  draining,  with  about  as  much 
reason  and  effect  as  other  doctors  have  attempted 
to  cure  all  diseases  by  recommending  a  universal 
medicine. 

Draining,  to  be  completely  effective,  must  be 
carried  beyond  the  mere  removal  of  water  from 
places  where  it  used  to  lie  for  days  or  weeks  on 
the  surface  of  the  ground,  for  not  only  must  all 
superfluous  water  be  removed  from  the  surface, 
but  the  superabundance  of  it  which  may  remain 
in  the  soil,  above  what  is  absolutely  necessary 
for  the  food  of  plants,  must  be  removed  also ; 
and  this  not  altogether  to  prevent  satiety  and 
repletion,  but  likewise  to  admit  to  their  roots 
another  species  of  food  of  equal  importance — 
namely,  air. 

The  access  of  air  to  the  roots  of  plants  is  of  as 
much  importance  as  it  is  to  the  leaves  ;  nay, 
probably  of  greater,  for  the  roots  feed  on  air,  or 
gases,  as  much  as  do  the  leaves.  But  how  is 
such  aerial  food  to  be  admitted  ?  Is  it  not  by 
opening  the  ground  in  the  operations  of  plough¬ 
ing,  trenching,  digging,  hoeing— by  shallow 
planting,  or  by  making  shallow  borders,  so  as 
to  keep  the  roots  within  the  reach  of  solar  in¬ 
fluence,  and,  consequently,  to  open  it  and  its 
contents  to  a  state  fit  for  vital,  attractive,  ab¬ 
sorption? 

Nor  is  it  in  the  removal  of  superfluous  water, 
or  the  aeration  provided  for  the  roots  of  plants, 
that  thorough  drainage  is  to  be  deemed  com¬ 
plete  :  the  ciimate  or  temperature  of  the  soil  can, 
by  such  effective  drainage,  be  improved  and 
rendered  warmer ;  and  hence  the  precocity  of  all 
crops  will  be  secured.  Where  no  superabundant 
water  exists  to  swamp,  sodden,  and  chill  the 
subsoil,  the  interstices  between  the  particles  of 
the  ground,  being  open,  admit  the  circulation  of 
air  and  heat,  either  from  above  or  below, 
whereas,  otherwise,  this  circulation  is  completely 
prevented.  Parkes  has  demonstrated  this  in  the 
valuable  Essay  on  the  Philosophy  of  Draining, 
“  Royal  Agricultural  Journal,”  vol.  5.  This 
oiieration,  if  performed  upon  correct  principles, 
secur*  s  three  great  objects,  namely,  carrying  off 
superfluous  water,  tantamount  to  regulating  ttie 
supply  of  aqueous  fovffi  ;  the  admission  of  air  to 
the  roots ;  and  finally  an  improvement  of  the 


temperature  of  the  soil,  which  thus  also  excites 
a  natural  stimulus  to  the  two  former  which 
gives  energy  to  the  progressive  development  of 
the  plants  dependent  upon  the  vital  principle. 


ON  THE  USE  OF  CHLORIDE  OF  GOLD 
IN  DETERMINING  THE  PRESENCE  OF 
ORGANIC  MATTER  IN  SOLUTION  IN 
ORDINARY  WATERS. 

By  ALPH.  DUPASQUIER. 


The  water  of  rivers,  springs,  wells,  &c.,  all 
contain  more  or  less  organic  matter  in  solution. 
When  the  quantity  of  this  matter  is  very  small, 
which  is  most  frequently  the  case,  its  presence 
is  unimportant,  both  as  regards  its  use  for  do¬ 
mestic  purposes*-  and  as  applied  to  the  arts.  In 
this  case  the  small  quantity  present  may  be  con¬ 
sidered  as  representing  a  normal  state  of  the 
water,  the  quantity  being  so  small  that  it  is  only 
taken  into  account  in  a  qualitative  examination 
of  the  water. 

But  common  waters  are  frequently  found  to 
contain  organic  matter  to  an  extent  which  may 
be  represented  as  abnormal,  and  in  these  cases 
they  are  sometimes  rendered  unfit  for  use.  It  is 
therefore  of  some  importance  to  ascertain,  by 
means  of  a  simple  and  easy  process,  the  presence 
of  organic  matter  in  water,  when  it  exists  m 
more  than  usual  proportion.  In  numerous  ex¬ 
periments  on  drinkable  waters  I  have  found 
that  testing  by  nitrate  of  silver  gives  but  uncer¬ 
tain  and  false  results.  As  regards  the  evapora¬ 
tion  to  dryness,  and  the  calcination  ot  the  residue, 
which  becomes  blackish  when  the  organic  matter 
is  in  some  quantity,  it  is  a  long  process,  and  the 
results  but  unsatisfactory. 

After  having  tried  without  success  various 
chemical  processes  to  detect  the  presence  of  this 
abnormal  proportion  of  oiganic  matter  in  waters, 
I  found  that  the  use  of  chloiide  of  gold  answered 
the  purpose  most  efficiently,  giving  results  which 
may  be  considered  as  decisive  and  cert.-tin. 

The  employment  of  chloride  of  gold  suggested 
itself  to  me  from  the  remaiks  made  by  persons 
engaged  in  the  daguerreotype  piocess,  and  com¬ 
municated  to  me  by  M.  Glenard,  to  the  effect 
that  chloride  of  gold  was  decomposed  when  water 
condensed  in  steam-engims,  or  other  distilled 
water  containing  organic  matter,  was  used  for  its 
solution. 

The  following  is  the  process  by  means  of  which 
I  ascertained  the  abnormal  proportion  of  organic 
matter  contained  in  the  water.  An  ounce  or  two 
of  the  water  to  be  examined  is  to  be  poured  into 
a  small  flask,  and  a  few  drops  of  solution  of  chlo¬ 
ride  of  gold  added  sufficient  to  colour  it  slightly 
yellow  :  the  liquid  is  then  to  be  boiled.  It  the 
water  contains  but  the  quantity  of  organic  matter 
usually  present  in  drinkable  waters,  it  will  retain 
the  yellow  colour,  which  remains  pure,  even 
during  prolonged  ebullition.  If,  on  the  con¬ 
trary,  the  water  should  contain  an  abnormal  pro¬ 
portion  of  organic  matter,  it  will  iu  the  first 
instance  become  brownish,  and  afterwards  as¬ 
sume  a  violet  or  bluhh  tint,  which  arises  from 
the  decomposition  of  the  salts  of  gold  by  the 
organic  matter. 

If  the  proportion  of  organic  matter  be  large, 
the  violet  or  bluish  tint  becomes  more  decided  on 
prolonged  ebullition ;  but  a  slight  brownish  or 
greenish  coloration  of  the  liquid  proves  only 
that  the  organic  matter  exists  in  larger  propor¬ 
tions  than  is  usual. 

In  making  these  experiments  with  the  chlo¬ 
ride  of  gold,  it  is  most  essential  to  use  a  solu¬ 
tion  of  this  salt  without  an  excess  of  hydrochloric 
acid,  as  I  have  ascertained  that  the  latter  coun¬ 
teracts  the  decomposing  action  of  the  organic 
matter. 

Frequently,  during  a  prolonged  ebullition  of 
the  water  coloured  by  the  metallic  chloride, 
oxide  of  gold  is  precipitated,  owing  to  the  action 
of  carbonate  of  lime  on  this  salt.  In  this  case,  if 
there  is  not  much  chloride  of  gold  pre?ent,  the 
liquid  may  become  colourless,  or,  if  the  propor¬ 
tion  contained  be  large,  the  yellowish  tints  may 
be  modified  by  a  slight  turbidity  of  the  liquid. 


THE  CHEMICAL  TIMES 


247 


In  order  to  distinguish  these  effects  from  the 
decomposing  reaction  produced  by  the  organic 
matter,  one  or  two  drops  of  pure  hydrochloric 
acid  may  be  added,  which  will  immediately  dis¬ 
solve  the  oxide  of  gold,  and  the  liquid  will  then 
reassume  its  original  appearance,  if  there  has 
been  no  decomposition  of  the  pure  salts  by  the 
organic  matter.  But  if  the  chloride  of  gold  has 
been  brought  to  the  metallic  state  under  the  in¬ 
fluence  of  the  organic  matter  it  does  not  dissolve 
in  hydrochloric  acid,  as  does  the  oxide,  and  the 
liquid  remains  of  a  violet,  bluish-violet,  brown¬ 
ish-violet,  or  greenish  colour  when  there  is  rather 
a  large  excess  of  chloride  of  gold.  Notwith¬ 
standing,  if  the  water  contains  a  trace  of  a 
nitrate,  and  is  reboiled,  the  gold  may  then  be 
dissolved. 

This  process  has  been  objected  to  by  some,  on 
the  ground  that  all  organic  matters  have  not  an 
equal  decomposing  action  on  the  salt  of  gold. 
But  this  objection  is  of  no  importance,  when  it 
is  considered  that  it  relates  only  to  the  organic 
matter  contained  in  natural  waters,  which  is 
always  of  the  nature  of  ulmine  or  geine,  and 
evidently  results  from  the  washing  of  vegetable 
or  animal  matter  in  a  more  or  less  advanced 
stage  of  decomposition,  and  most  frequently  in 
the  state  of  mould,  which  exists  in  the  earth 
through  which  the  rain  water  filters,  or  in  the 
soil  of  towns  watered  by  rivers  which  supply 
their  wells  and  fountains. 

Under  all  these  circumstances  the  water  con¬ 
tains  organic  matter  of  a  similar  nature,  resulting 
from  infiltration,  and  this  exerts  a  marked  de¬ 
composing  influence  on  the  salt  of  gold. 

I  have  made  numerous  experiments  with  dis¬ 
tilled  water,  to  which  I  added  either  some  re¬ 
cent  urine,  some  gelatine,  some  crumb  of  bread, 
or  any  organic  matter  unaltered  by  putrefaction. 
These  substances  generally  decompose  the  salt 
of  gold,  but  most  frequently  after  very  prolonged 
ebullition.  I  have  also  boiled  a  small  quantity 
of  peat  in  the  distilled  water,  and  in  another  ex¬ 
periment  a  small  portion  of  vegetable  earth  ;  the 
liquid  when  filtered,  then  treated  by  the  chloride 
of  gold,  rapidly  became  of  a  violet  or  bluish 
colour. 

These  comparative  experiments  have  thus 
shown  that  the  chloride  of  gold  may  be  de¬ 
composed  by  unaltered  organic  matters,  but  in 
general  with  more  difficulty  than  by  those  which 
re>ult  from  spontaneous  decomposition  of  animal 
or  vegetable  remains,  and,  consequently,  ana¬ 
logous  to  the  organic  matter  held  in  solution 
in  natural  or  common  waters. — Journ.  de  Pharm. 
and  Pharmaceutical  Journal. 
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THE  SPHEROIDAL  STATE  OF  BODIES. 
We  beg  to  call  the  attention  of  onr  readers  to 
the  marvellous  experiments  of  M.  Bouligny, 
of  Evreux,  on  the  spheroidal  state  of  bodies,  of 
which  we  intend  shortly  to  give  a  detailed  ac¬ 
count,  and  which  appeals  to  have  excited  the 
greatest  enthusiasm  in  the  scientific  world  of 
France. 

One  of  these  experiments  more  particu¬ 
larly  is  most  remarkable.  A  platimun  capsule 
is  placed  in  a  crucible,  heated  to  whiteness, 
in  an  assay -furnace.  When  the  capsule  is 
red  hot,  a  few  drops  of  liquid  sulphurous 
acid  are  poured  into  it,  and  the  crucible,  with 
the  capsule,  is  replaced  in  the  furnace.  Now, 
surely,  coiisideiing  that  sulphurous  acid  is  a 
gas  which  requires  for  its  liquefaction  a  high 
degree  ol  cold  and  an  enormous  pressure,  which 
boils  at  12.2  Fahrenheit,  and  can  be  prevented, 
with  the  greatest  difficulty  only,  and  by  keeping 
it  in  tubes  hermetically  closed  by  fusion  in  the 


lamp  from  reassuming  the  gaseous  state,  one 
would  think  that  a  formidable  explosion  would 
immediately  ensue.  But,  so  far  from  any  phe¬ 
nomenon  of  the  kind  taking  place,  the  liquid 
not  only  does  not  buil,  and  volatilizes  hardly  in 
the  capsule,  though  under  the  influence  of  a 
heat  sufficiently  intense  to  luse  most  metals, 
but,  if  the  weather  happen  to  be  at  all  moist, 
the  almost  uhiie-hut  capsule  is  actually  found 
to  retain  still  a  fragment  of  most  intensely  cold 
ice ! 

The  other  liquefied  gases  comport  themselves 
similarly. 

Now,  upon  what  principle  does  this  most 
marvellous  phenomenon  depend  ?  This  is  a 
problem  which  remains  to  be  solved.  M. 
Moigno  has  suggested  a  most  ingenious  solu¬ 
tion,  which,  moreover,  in  our  opinion,  seems 
based  ujvon  the  soundest  and  most  rational 
principles.  M.  Moigno  takes  his  stand  simply 
upon  the  great  principle  enunciated  by  Newton, 
viz.,  that  the  reaction  corresponds  to  the  action 
of  the  force  or  power  in  proportion  to  the  re¬ 
sistance.  This  principle,  and  its  immense  bear¬ 
ings  and  consequences,  M.  Moigno  contends  are 
not  sufficiently  understood  by  even  the  most 
eminent  physicists  of  the  present  day.  Accord¬ 
ing  to  this  principle,  correctly  understood,  the 
action  of  a  force  cannot  manifest  itself  in  pre¬ 
sence  of  a  proportionately  too  feeble  resistance. 
U])on  this  assumption  the  fact  that  the  immense 
amount  of  heal  proceeding  from  the  white-hot 
crucible  fails  to  disassociate  the  molecules  of 
the  small  liquid  drop  may  at  once  be  most 
reavlily  accounted  for.  It  is  |)recisely  because 
the  caloric  current  is  too  strong,  and  its  im- 
meii'^e  power  placed  in  presence  tf  a  resistance 
which  is  almost  nil,  that  it  produces  no  sensilrle 
effect.  Lower  gradually  ihe  temperature  of  the 
crucible,  and  you  will  find  that  as  soon  as  the 
calorific  current  is  reduced  to  a  state  of  less 
intensity,  and  more  proportionate  to  the  re¬ 
sistance  opposed  to  its  action  by  the  feeble 
cohesion  of  the  molecules,  the  latter  will  sud¬ 
denly  solve  their  connection,  a  loud  explosion 
will  ensue,  and  tlic  liquid  will  at  once,  and 
suddenly,  be  converted  into  vapour.  Or,  in¬ 
stead  of  lowering  the  temperature  of  the  cruci¬ 
ble,  augment  the  quantity  of  liquid  aiM  increase 
thus  the  poW'  r  I 'f  resistance.  Immediately  the 
force  of  the  caloric  current,  inert  up  to  that 
lime  from  iu  very  excess,  will  commence  to  act, 
and  cause  a  sud<len  vaporization  of  the  liquid, 
attended  with  a  terrific  explosion. 

Such  are  M.  Moigno’s  views  on  this  most  in¬ 
teresting  subject. 

It  appears  that  M.  Boutigny’s  researches  on 
the  spheroidal  state  of  bodies  have  already  led 
in  France  to  some  important  practical  applica¬ 
tions.  Among  otheis,  M.  Teslud  de  Beauregard 
has  constructed  a  steam-engine  seemingly  upon 
a  similar  interpretation  of  the  cause  of  the  phe¬ 
nomena  observed  by  M.  Boutigny  to  that  sug¬ 
gested  by  M.  Moigno,  and  which  we  have  just 
now  briefly  explained.  It  is  expected  that  the 
invention  of  this  new  engine  will  form  a  new 
era  in  the  history  of  steam. 

A  series  of  researches  on  the  phenomena  dis¬ 
played  by  bodies  in  the  spheroidal  state,  by 
Professor  Faraday  or  Professor  Grove,  or  some 
other  eminent  British  physicist,  would  indeed 


be  a  great  boon  to  science,  and  probab'y  equally 
so  to  the  arts. 


THE  CHOLERA. 
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Fresh,  cases  reported  the  7th  of  March,  1849  : — 
In  London  and  vicinity,  viz.  : — Bethnal-green 
Lunatic  Asylum — number  of  cases,  1.  Sehackle- 
well — number  of  cases,  1 ;  recovery,  1.  Shep- 
herd’s-bush — number  of  cases,  2;  death,  1. 

In  Scotland,  viz. : — Glasgow — number  of  cases, 
1  ;  death,  1  ;  recoveries,  15.  Riccarton — 
number  of  cases,  1 ;  recoveries,  10.  Kilburnie — 
number  of  cases,  2;  death,  1.  Auchinleck — 
number  of  cases,  5  ;  deaths,  3  ;  recoveries,  5. 
Charlestown,  Dunfermline— numberof cases,  10; 
deaths,  8.  Dunfermline— number  of  cases,  3  ; 
death,  1. 

Total  new  cases,  26 ;  deaths,  15 ;  recove¬ 
ries,  22. 


BIRTHS  AND  DEATHS  IN  LONDON 
DURING  THE  WEEK  ENDING 
MARCH  3. 


The  account  published  by  authority  of  the 
Registrar- General,  for  the  week  ending  Satur¬ 
day  last,  shows  the  births  in  London  to  amount 
to  1,547,  and  the  deaths  to  1,138.  The  1,138 
deaths  are  31  below  the  winter  average,  and 
show  a  decline  on  the  previous  week  of  53. 
Hooping  cough  has  become  unusually  fatal.  The 
deaths  from  diarrhoea  and  dysentery,  which 
seem  to  have  been  on  the  increase  at  this  season 
during  the  last  three  or  four  years,  were 
23,  the  average  being  14 ;  those  from  cholera 
were  35.  The  mortality  from  smallpox  and 
measles  is  unusually  low ;  that  from  typhus  has 
fallen  to  the  average,  and  is  less  than  has  been 
observed  for  a  long  period.  The  mortality  from 
bronchitis  is  near  the  average,  while  pneumonia 
was  fatal  only  to  81,  which  is  22  below  the 
average. 

The  fatal  cases  of  cholera  registered  in  the 
week  ending  Saturday,  March  3,  are  these  : — 

Kensington;  St.  Paul’s,  Hammersmith. — At 
Shepherd’s-bush,  M.  51,  “  cholera  (4  days)  ;  ”  at 
the  same  place,  F.  4,  *•  cholera  (7  hours).”  Mr. 
Roy,  the  registrar,  states  that  “the  above  oc¬ 
curred  in  a  row  of  eight  cottages  on  the  Ux- 
bridge-road,  which  are  inhabited  by  the  families 
of  labourers,  of  whom  some  appear  to  be  in  great 
destitution.  The  locality  is  swampy,  badly 
drained,  and  has  some  stagnant  ditches.  In  the 
rear  of  the  cottages,  at  the  distance  of  twenty- 
five  feet,  is  a  foul  ditch,  into  which  a  quantity  of 
nuisance  is  emptied  ;  and  before  it  w'as  cleaned 
out  it  contained  about  two  feet  of  black  offensive 
matter.  Representations,  personal  and  by  me¬ 
morial,  have  been  more  than  once  made  to  the 
commissioners  of  sewers,  under  whose  jurisdic¬ 
tion  the  neighbourhood  is,  but  no  attention  has 
been  paid  hitherto.  Other  cases  are  now  under 
treatment,  and  some  of  them  present  very  un¬ 
favourable  symptoms.”  Town.  —  In  James- 
street,  wife  of  a  labourer,  28,  “  cholera  Asiatica 
(14  hours).”  In  same  street,  wife  of  ahawker, 
58,  “diarrhoea  (3  days),  cholera.”  In  same 
street,  widow  of  a  labourer,  68,  “cholera  (14 

hours).”  ^ 

Chelsea;  South.— M.  79,  “  diarrhoea  (5 hours), 

cholera  morbus  (15  hours),”  p.m. 

Hackney  ;  Hackney.— F.  79,  “  debility  suc¬ 
ceeding  spasmodic  cholera  (7  days) ;  collapse,” 
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South. — M.  23,  “  natural  death  from  cholera  (48 
hours).”  Inquest. 

Shoreditch,  St.  Leonard’s. — An  artist,  48, 
“cholera  (3  days),  low  fever  (2  day-).”  No 
probable  cause  of  attack  can  be  discovered.  At 
31,  Hoxton-square,  daughter  of  the  above  artist, 
6,  “cholera  (16  hours).”  The  deceased  be¬ 
longed  to  a  very  respectable  family,  and  pos¬ 
sessed  every  comfort.  The  two  following  cases 
occurred  in  the  Female  Refuge  for  the  Desti¬ 
tute  F.,  servant,  14,  “  diarrhoea  (2  days), 
Asiatic  cholera  (o  daj^s).”  F.,  servant,  14, 
“Asiatic  cholera  (6  days).” 

Bethnal-green  ;  the  Green. — M.  27,  “  cho¬ 
lera  (7  days).”  M.  4  months,  “  cholera  (5 
days).”  F.  30,  “  cholera  (5  days).”  F.  18, 
“cholera  (9  day^s).”  F.  11  months,  “cholera 
(4  days).”  The  six  following  cases  occurred  in 
Messrs.  "Warburton’s  Lunatic  Asylum  : — F.  28, 
“mania,  cholera  (6  days);”  F.  70,  “mania, 
cholera  (7  days)  F.  54,  “mania,  cholera  (28 
hours);”  F.  70,  “mania,  cholera  (24  hours);” 
F.  70,  “mania,  cholera  (55  hours);”  F.  33, 
“mania,  diarrhoea  (12  hours),  collapse  (108 
hours).”  Town. — At  10,  Little  George  street, 
son  of  a  chandler,  4,  “  epidemic  cholera  (3 
days)  ;”  at  2,  Nelson-street,  son  of  a  general 
dealer,  3,  “diseased  brain  (2  months),  malignant 
cholera  (3  day's).” 

Whitechapel,  Goodman’s-fields. — At  the 
Cholera  Hospital,  88,  Leman-street,  son  of  a 
labourer,  11,  “Asiatic  cholera;”  at  same  hos¬ 
pital,  F.  servant,  38,  “Asiatic  cholera.”  Aid- 
gate. — In  the  Tower  of  London,  M.  5,  “  cholera 
(15  hours).”  A  healthy  situation. 

St.  George-in-the-East  ;  St.  Paul. — On 
March  1 ,  at  the  parish  cholera-house,  a  mariner, 
23,  “cholera  Asialica  (3  days),  premonitory 
symptoms  (1  day),  collapse  (3  days),  no  cramps 
in  extremities ;”  at  same  house,  *a  pauper  from 
the  workhouse,  F.  55,  “  cholera  (10  hours).” 

Poplar,  Bow  and  Bromley. — F.  1,  “Asiatic 
cholera  (24  hours).”  The  above  occurred  at 
Old  Ford,  Bow,  adjoining  the  river  Lea,  in  a 
factory-yard.  Almost  every  case  of  cholera  in 
Bow  has  occurred  in  this  neighbourhood.  A 
labourer  at  a  distillery  in  Bromley',  36,  “natural 
death,  sudden  of  Asiatic  cholera  (12  hours),” 
inquest.  Deceased  resided  in  one  of  the  streets 
which  have  been  referred  to  before  as  being  very 
deficient  in  drainage.  At  Grove-hall  Lunatic 
Asylum,  M.  14,  “natural  death,  sudden  from 
cholera  (2  hours),”  inquest. 

St.  George,  Southwark  ;  Kent-road. — M. 
37,  “  cholera  maligna  (30  hours).” 

Rotherhithe  ;  Rotherhithe. — F.  38,  “  cholera 
(3  days).” 

Greenavich  ;  Greenwich  West. — In  Dread¬ 
nought  Hospital,  M.  26,  “typhus  (2  weeks), 
cholera  (3  days).” 


CITY  COMMISSIONERS  OF  SEWERS. 


On  Tuesday,  the  6th  inst.,  the  commissioners 
assembled  for  the  transaction  of  general  business. 

SANITARY  MATTERS. 

The  inspectors  reported  a  vast  number  of 
houses  and  localities  wherein  they  had  served 
personal  notices  for  compelling  the  owners  to 
drain  the  same  into  the  public  sewers,  according 
to  the  terms  of  the  act  of  Parliament,  and  for 
arranging  and  improving  the  internal  drainage 
and  cleanliness  thereof,  and  also  for  enforcing 
the  laying  on  of  Avatcr  to  the  water-closets,  &c. 
It  Avas  also  reported  that  the  further  attention  of 
the  board  should  be  called  to  the  fact  that,  the 
public  companies  and  the  royal  hospitals  of 
London  being  oAvners  of  considerable  property  in 
the  city,  it  was  desirable  that  such  proprietors 
should  receive  notice  of  the  compulsory  power  of 
the  board  in  regard  to  the  drainage,  internal  and 
external,  of  the  same. 

It  Avas  ordered,  that  the  clerk  should  Avrite  to 
all  the  parties  interested,  calling  upon  them  to 
improve  the  drainage  of  all  the  property  over 
AAhich  they  had  control  re.-^pectively. 

The  clerk  read  to  the  court  a  letter  from  the 
commissioner  of  police,  containing  a  list  of  the 


number  of  nuisances  reported  to  him  by  the 
officers  of  his  force  as  existing  in  various  parts 
of  the  city'.  The  report,  which  referred  to  the 
nuisances  detected  since  the  last  monthly  report 
was  made  by  the  commissioner,  was  referred  to 
the  Board  of  Health.  The  letter  of  the  com¬ 
missioner  drew  forth  some  remarks  from  the 
members,  disapproving  the  idea  entertained  by 
Mr.  D.  W.  Harvey  that  the  police  were  the  most 
available  channel  through  Avhich  the  sanitary 
condition  of  the  city  could  be  improved,  the  ob¬ 
jectors  considering  that  the  commissioners  of 
sewers  were,  under  the  act  of  Parliament,  alone 
authorized  to  carry  out  the  views  of  the  Legis¬ 
lature  in  that  respect.  They  at  the  same  time 
expressed  their  feelings  that  the  police  might  be 
very  useful  in  assisting  the  officers  of  the  court 
by  intimatinng  Avhat  came  under  their  notice  in 
the  course  of  the  performance  of  their  duties. 

The  court  then  adjourned. 


i^lSCELLANEGUS  CORRESPONDEiyCE. 

A  SIMPLE  AND  EXPEDITIOUS  METHOD 
OF  TAKING  THE  SPECIFIC  GRAVITIES 
OF  LIQUIDS  AND  POWDERS. 


[To  the  Editor  of  ths  Chemical  Times.] 

Sir, — The  following  method  of  taking  specific 
gravities  I  have  not  seen  gh'en  for  that  purpose, 
and,  as  it  is  simple  and  expeditious,  I  beg  to  call 
your  attention  to  it.  It  is  more  especially  ap¬ 
plicable  to  powders  soluble  or  insoluble  in  water, 
and  to  oils,  spirits,  or  solutions  :  — 

The  apparatus  is  a  tube  capable  of  holding 
rather  more  than  200  grains  of  water,  and  ac¬ 
curately  divided  from  200  into  hundreds,  tens, 
and  grains,  on  a  scale  marked  upon  it. 

To  take  the  specific  gravity  of  a  fixed  or 
A’olatile  oil  the  tube  is  balanced  by  sand  or  shot 
on  a  balance.  An  indeterminate  quantity'  of  the 
oil  is  poured  in  and  Aveighed.  The  specific 
gravity  is  got  by  calculation,  thus: — Suppose 
114  grs.  have  been  weighed  in  the  tube,  and  that 
it  measures  on  the  scale  123  grs.,  then  123  grs. 
of  Avater  is  to  114  grs.  (the  same  bulk)  of  oil  as 
1.000  is  to  the  specific  gravity,  or  0.927. 

For  an  insoluble  powder  a  quantity  of  water 
is  put  into  the  tube  and  balanced  ;  the  height  of 
the  Avater  is  noticed,  and  a  quantity  of  the 
powder  now  poured  in  ;  this  is  weighed,  and  the 
height  of  the  Avater  is  again  noticed.  The  cal¬ 
culation  is  the  same  as  before,  only  deducting 
the  bulk  of  water  in  the  tube  at  first  from  the 
Avhole  bulk  thus  :  — Suppose  when  the  tube  was 
balanced  there  Avas  50  of  water  in  it  by  the  scale, 
152  of  the  poAvder  by  w'eight  put  in,  and  that 
the  surface  of  the  AAater  above  the  powder  is  at 
184  on  the  scale,  then  184  less  50  =  134  is  the 
weight  of»abulkof  water  corresponding  to  152 
of  the  poAvder,  or  134  is  to  152  as  1.000  is  to 
1.113  =  the  specific  gravity'. 

For  a  powder  soluble  in  Avater  another  liquid 
is  substituted  in  which  it  is  not  soluble,  such  as 
turpentine,  alcohol,  or  oil.  This  is  exactly  the 
same  as  if  water  was  used,  namely',  balance  the 
tube  with  the  turpentine  or  oil  in  it,  notice  the 
height  it  stands  on  the  scale,  pour  in  the  powder, 
weigh,  and  again  read  off  the  height  of  the 
surface  of  the  liquid.  Deducting  the  bulk 
of  the  oil  or  turpentine  from  the  Avhole  bulk 
gives  the  weight  of  a  bulk  of  w'ater  equal  to  the 
known  weight  of  the  substance  used. 

For  a  powder  lighter  than  water,  but  heavier 
than  turpentine  i  r  ether,  these  can  be  substi¬ 
tuted  for  the  water,  and  the  calculation  Avill  be 
the  same  as  in  the  last. 

The  specific  gravity'  of  a  liquid  at  a  certain 
heat  can  also  be  easily  ascertained  by  this  tube, 
thus  :  —Balance  the  tube  and  (supposing  a  fixed 
oil  is  the  liquid)  pour  in  a  quantity,  and  Aveigh  ; 
heat  it  noAv  to  the  desired  temperature,  and 
notice  its  bulk  on  the  scale,  the  calculation  is  the 
same  as  in  the  first  example  given.  It  is  evident 
hot  powders  can  be  done  in  a  similar  Avay  by 
'  heating  a  fi.\ed  oil  to  the  desired  temperature  in 
the  tube  (previously  balanced  with  this  oil  in  it), 

{  and  noticing  the  bulk  ;  now  put  in  the  poAvder, 


weigh,  and  heat  again  to  the  same  temperature, 
and  notice  the  bulk  ;  the  calculation  is  the  same 
as  in  the  second  example. 

This  tube  can  be  put  to  so  many  purposes  in 
ascertaining  specific  gravities,  and  it  is  so  simple 
and  easily  managed,  that  to  some  of  your  many 
readers,  1  doubt  not,  it  Avill  prove  acceptable. 

If  the  tube  Avas  increased  so  that  about  1,000 
grains  of  the  substances  could  be  Aveighed  in  it, 
then  it  Avould  be  more  exact  in  its  results  ;  but 
this  would  necessarily  make  it  very  long  if  the 
grains  are  to  be  distinctly  marked  upon  it,  and, 
therefore,  not  so  easily  Aveighed  and  cleaned 
out.  E.  M. 

Glasgow,  March  6, 1849. 


SV3 1 S  C  E  L  L  A  N  E  A. 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 

David  NeAvton,  of  Macclesfield,  in  the  county' 
of  Chester,  merchant,  for  certain  improvements 
in  the  application  of  glass  and  glazed  surfaces  to 
nautical,  architectural,  and  other  similar  pur¬ 
poses.  Patent  dated  August  7th,  1848.  En¬ 
rolled  February  7th,  1849. 

This  invention  relates  to  the  application  and 
adaptation  of  glass  to  a  variety  of  purposes  for 
Avhich  it  has  not  been  used  hitherto.  In  the 
first  place  the  patentee  proposes  to  apply  glass, 
either  colourless  or  coloured,  to  nautical  pur¬ 
poses,  A’iz.,  to  form  caps  or  terminals  for  the 
masts  of  vessels  ;  in  Avhich  capacity'  it  serves  the 
double  purpose  of  a  repellent  of  electric  fluid, 
and  a  telescopic  object  of  sight  in  the  horizon. 
He  also  proposes  to  apply  these  caps  to  the  ends 
of  the  yards  and  spars,  and  thus  to  protect  ships 
from  the  destructive  influence  of  lightning. 
When  intended  to  serve  as  an  object  of  siglit, 
these  caps  are  made  hollow,  and  of  considerable 
size,  having  a  hole  in  the  side  to  admit  of  the 
free  expansion  and  contraction  of  the  air. 

Secondly.  This  invention  relates  to  the  appli¬ 
cation  of  glass  or  glazed  surfaces  in  architecture, 
either  for  actual  utility  or  ornament ;  its  decora¬ 
tive  properties  depending  on  the  A'ariety  and 
conibination  of  colours.  Colourless  glass  may  be 
backed  Avith  foil  or  some  other  reflecting  or  non- 
reflecting  material.  It  may  be  used  Avith  advan¬ 
tage  instead  of  carved  wood,  plaster,  or  other 
similar  ornaments.  Glass  is  also  adapted  for 
ornaments  of  a  stalactite  character.  The  colours 
of  the  glass  used  for  these  various  purposes 
depend  upon  the  nature  of  the  sul  ject  for  Avhich 
it  is  intended  to  be  used  ;  for  instance,  gold- 
coloured  glass  may  be  advantageously  used  in 
imitation  of  gilt  work,  which  Avill  be  less  ex¬ 
pensive  than  the  present  mode  of  gilding,  and, 
moreover,  not  liable  to  tarnish. 

The  third  part  relates  to  the  application  of 
glass  to  the  keys  of  Avhat  are  usually  termed  the 
accidental  notes,  in  pianos,  seraphines,  or  organs, 
Avhich  keys  are  commonly  made  of  ebony.  The 
glass  keys  may  be  coloured  or  otherAvise  orna¬ 
mented,  As  a  further  improvement  in  these  in¬ 
struments,  the  patentee  employs  glass  legs  for 
their  support,  such  supports  isolating  the  instru¬ 
ments,  and  consequently  improving  their  tone. 

The  fourth  improvement  is  the  application 
and  adaptation  of  glass,  as  a  material  for  the 
casting  of  letters  to  mark  the  names  of  streets, 
&c.  These  letters  may  be  either  placed  in  relief 
or  imbedded  in  gutta  percha,  or  some  other 
suitable  material,  and  backed  wdth  foil,  or  some 
other  coloured  or  reflecting  material. 

The  fifth  part  refers  to  the  application  of  glass 
in  the  manufacture  of  signs  or  emblems  of  trade 
or  profession, 

Alonzo  Buonaparte  Woodcock,  of  Manchester, 
for  improvements  in  steam-engines,  and  in  ap¬ 
paratus  for  raising,  forcing,  and  conveying  Avatcr 
and  other  fluids.  Patent  dated  August  22d,  1848. 
Enrolled  February  22d,  1849. 

This  specification  describes  a  novel  mode  of 
packing  the  pistons  of  steam-engines,  buckets  of 
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air  and  water  pumps,  and  piston  and  pump-rod 
stuffing-boxes.  The  mode  of  packing  proposed  by 
the  patentee  consists  in  the  employment  of  a  ring  of 
permanently  elastic  material,  in  lieu  of  the  ordi¬ 
nary  packing  ;  this  ring  is  pressed  between  the 
exterior  surface  of  the  piston  or  bucket  and  the 
interior  surface  of  the  cylinder,  thus  forming 
steam-air-and-water-tight  joints,,  upon  the  mo¬ 
tion  of  the  piston  up  or  down  the  c}dinder.  The 
elastic  packing- ring  is  caused  to  revolve  upon 
its  own  centre;  and  thus  its  surface  does  not 
slide  upon  the  surface  of  the  cylinder,  but  has  a 
rolling  motion  upon  it  as  well  as  upon  the 
piston.  In  his  specification  the  patentee  illus¬ 
trates  by  engravings  the  application  of  the  prin¬ 
ciple  to  the  lifting  pump  and  shut-off  cock,  or 
valve.  The  ring  is  formed  of  some  permanently 
elastic  material — the  patentee  preferring  the  em¬ 
ployment  of  vulcanized  indiarubber  for  the  pur- 
po.se,  in  consequence  of  its  retaining  its  clastic 
state  permanently  at  considerably  high  degrees 
of  temperature.  The  cross  section  of  the  ring  is 
that  of  a  cylinder  or  circle.  Other  forms  of 
section  may  be  used,  but  the  patentee  prefers  the 
cylindrical  as  best  adapted  to  the  purpose.  The 
interior  diameter  of  the  ring  is  less  than  the  ex¬ 
terior  diameter  of  the  piston  or  bucket  to  which 
it  is  to  be  applied,  so  that  it  is  necessary  to 
stretch  and  extend  it,  to  enable  it  to  be  placed 
upon  the  piston  ;  and  the  exterior  of  the  ring  is 
less  than  the  interior  diameter  of  the  cylinder, 
so  that  it  becomes  necessary  to  contract  the  ring. 
When  placed  in  the  cylinder  it  assumes  the 
elliptical  shape  by  reason  of  its  being  compressed 
between  the  piston  or  bucket,  and  the  barrel  or 
cylinder.  This  compression  and  the  elastic 
nature  of  the  ring  form  an  effectual  water-tight 
joint,  both  upon  the  surface  of  the  piston  and  the 
surface  of  the  cylinder.  Upon  any  upward  or 
downward  motion  of  the  bucket  or  piston  within 
the  cylinder  or  barrel,  the  elastic  packing-ring 
revolves  upon  its  own  centre  likewise,  up  or 
down  the  cylinder  in  the  same  direction  as  the 
movement  of  the  bucket ;  but,  in  consequence  of 
its  compressed  state,  always  preserving  contact 
both  with  the  bucket  and  the  cylinder.  This 
construction  of  packing,  and  its  mode  of  action, 
produce  but  a  small  amount  of  friction  com¬ 
pared  w'ith  the  ordinary  mode  of  packing,  where 
it  is  forced  with  a  great  degree  of  pressure 
against  the  surface  of  the  cylinder,  necessary  to 
form  a  water-tight  joint;  the  friction  of  the 
rubbing  surface.s  in  contact  when  in  motion 
being  very  considerable.  The  patentee  mentions 
other  advantages  attending  his  mode  of  packing ; 
he  states  that  it  is  not  absolutely  necessary  that 
the  interior  of  the  cylinder  should  be  accurately 
bored  out,  or  indeed  bored  out  at  all,  as  it  may 
be  left  rough  as  it  leaves  the  foundry ;  the 
elastic  nature  and  the  rolling  action  of  the  pack¬ 
ing  effectually  preserving  the  joint  air-tight. 
Where  there  is  considerable  force  or  pressure  to 
be  overcome,  as  in  the  piston  of  a  steam- 
engine,  or  the  bucket  of  a  forcing-pump,  the 
patentee  proposes  to  make  the  packing-rings  of 
solid  elastic  material,  as  being  better  calculated 
to  resist  that  pressure  ;  but  when  the  pressure  is 
only  light,  as  with  the  common  lift-pump  or 
air-pump,  the  patentee  proposes  to  make  the 
elastic  rings  hollow,  filling  the  cavities  with  air, 
in  order  to  render  them  more  elastic.  The 
patentee  proposes  the  application  of  it  to  valves, 
cocks,  taps,  and  other  apparatus  employed  for 
the  passage  of  fluids. 

The  patentee  proposes  its  application  likewise 
to  stuffing-boxes  for  steam-engines,  piston-rods, 
pump-rods,  and  other  similar  apparatus  ;  he  also 
proposes  to  construct  cylinders  or  barrels  of 
pneumatic  and  hydraulic  machines  wholly  of 
some  permanently  elastic  material,  or  line  them 
with  some  elastic  material,  the  piston  or  bucket 
being  either  constructed  as  before  described  (with 
rolling  elastic  packing),  or  made  of  some  smooth 
hard  sub.stance,  as  glass  or  porcelain,  the  edges 
being  rounded  to  present  a  curved  surface  to  the 
interior  surface  of  the  elastic  cylinder  or  elastic 
lining. 

The  patentee  claims,  firstly,  the  application  to 
the  pistons  and  stuffing-boxes  of  steam-engines 


and  other  similar  apparatus  of  one  or  more  rings 
of  a  cylindrical  or  other  suitable  form,  and  of  any 
suitable  material  permanently  elastic  ;  such 
rings  acting  as  a  rolling  packing,  as  described. 

Secondly.  The  application  of  one  or  more  rings 
of  material  permanently  elastic  as  a  rolling 
packing  to  the  pistons  and  buckets  of  pumps  and 
other  apparatus  for  raising  or  forcing  water  or 
other  fluid,  as  described. 

Thirdly.  The  application  of  one  or  more  rings 
of  permanently'  elastic  material  as  a  rolling 
packing  to  valves,  cocks,  taps,  or  other  similar 
apparatus,  for  the  convey  ance  or  passage  of  water 
or  other  fluids. 

Fourthly.  The  lining  the  barrels  or  cylinders 
of  pneumatic  or  hydraulic  engines  and  machines 
with  vulcanized  indiarubber  or  other  elastic 
material,  as  also  the  constructing  such  barrels  or 
cylinders  wholly  of  such  elastic  materials,  as 
described. 


William  Young,  of  Queen-street,  Cheapside, 
lamp- manufacturer,  for  improvements  in  closing 
spirit  and  other  cans  or  vessels.  Patent  dated 
August  21st,  1848.  Enrolled  February  21st, 
1843. 

The  improvement  in  closing  or  stopping  the 
orifice  of  cans  for  containing  spirits  consists  in 
forming  the  orifice  in  the  brass  mouthpiece  with 
which  cans  for  holding  camphine  and  other 
similar  spirits  are  usually  furnished,  of  a 
smaller  diameter  towards  the  interior,  producing 
thus  a  shoulder,  against  which  the  end  of  the 
cork  or  other  elastic  stopper  comes  in  contact 
when  inserted  ;  the  mouthpiece  having  a  screw 
on  the  exterior,  upon  which  a  screw  cap  is 
fitted  for  the  purpose  of  forcing  the  cork  into  its 
seat,  and  by  which  it  is  so  compressed  as  to  ef¬ 
fectually  close  the  orifice  and  render  any  escape 
of  spirit  impossible.  The  screw-cap  is  made 
with  a  hole  in  the  centre,  in  order  to  show  the 
cork,  and  thus  to  prevent  the  chance  of  securing 
the  cap  without  first  introducing  the  elastic 
stopper. 

The  second  part  refers  to  the  securing  of  cases 
containing  spirit- cans,  for  carriage  or  otherwise. 
This  consists  of  a  square  tin  canister,  suitable  for 
holding  four  or  more  of  such  cans,  and  fur¬ 
nished  with  a  hinged  lid,  having  on  the  opposite 
side  to  the  hinge  a  small  bracket  on  the  inside 
of  the  case  ;  this  bracket  supports  a  short 
threaded  pin,  which,  when  the  lid  is  closed,  re¬ 
ceives  a  screw- cap  fitted  to  the  lid,  so  that  it  may 
be  held  fast,  at  the  same  time  allowing  free 
movement  for  the  purpose  of  screwing  it  on. 
This  lattter  operation  is  effected  by  a  key  fitting 
a  pin  on  the  cap,  which  is  so  recessed  into  the 
lid  as  to  render  the  use  of  such  instrument  ne¬ 
cessary.  This  recess  is  afterwards  filled  with 
wax,  and  an  impression  made  thereon,  so  as  to 
prevent  the  possibility  of  the  case  being  opened 
without  detection. 

The  third  part  refers  to  the  retaining  of  corks 
in  ordinary  glass  or  other  bottles,  w'hich  is  ef¬ 
fected  by  means  of  a  disc  of  metal  received  into 
a  groove  formed  in  the  neck  near  the  orifice. 
These  metal  discs  are  formed  with  a  hole  in 
the  centre,  for  the  introduction  of  a  corkscrew 
or  other  instrument  for  extracting  the  cork  when 
required  ;  they  have  a  cut  from  one  side  to  the 
centre,  and  are  when  manufactured  raised  in  the 
form  ol  a  cone,  in  order  to  reduce  their  diameter. 
The  cork  having  been  introduced  into  the  bottle 
neck  is  forced  below  the  groove,  when  the 
disc,  as  raised  in  the  form  of  a  cone,  is  placed 
above,  and,  being  of  thin  sheet  metal,  a  slight 
pressure  in  the  centre  serves  to  flatten  it  out, 
causing  it  to  expand ;  and  the  edge  entering 
the  groove  prevents  the  cork  being  withdrawn 
without  sufficient  force  to  double  up  the  edge 
of  the  metal  disc  so  as  to  withdraw  it  from  the 
groove. 

The  fourth  mode  of  closing  or  stopping  bottles 
consists  in  forming  bottles  with  a  transverse 
aperture  in  the  neck  or  mouth,  in  addition  to  the 
ordinary  passage,  such  transverse  opening  being 
of  a  larger  diameter  than  the  other,  so  that  the 
introduction  of  a  cork  or  other  stopper  in  that 
direction  yvill  effectually  close  the  bottle. 


The  next  improvement  consists  of  a  bung,  or 
other  similar  stopper  for  large  openings,  which 
is  made  of  wood,  with  a  circumference  of  cork  or 
other  elastic  material,  which  being  capable  of 
compression  produces  a  more  effectual  plug  or 
stopper  for  such  purposes  ;  the  ring  of  cork  is 
received  against  a  shoulder,  the  circumference 
not  being  removed  to  the  whole  thickness  of  the 
bung.  A  somewhat  similar  contrivance  is  also 
represented  for  closing  the  necks  of  bottles,  which 
is  fitted  on  in  the  manner  of  a  cap,  the  cork  or 
other  elastic  material  constituting  a  lining  to  the 
wood  cap,  by  which  a  temporary  closing  is  rea¬ 
dily  effected. 

The  next  part  refers  to  the  attaching  the  glass 
vessel  or  receiver  to  the  stem  of  camphine  lamps, 
in  such  manner  as  to  render  them  spirit-tight. 
In  the  lower  part  of  the  receiver  a  recess  is 
formed  for  the  reception  of  a  ring  of  cork,  which 
is  pressed  upwards  by'  a  screwed  flange  on  the 
stem,  the  receiver  abutting  against  a  fixed  flange 
on  the  stem.  'I'he  cork  or  other  elastic  material 
is  compressed  within  the  recess  in  the  bottom  of 
the  receiver,  by  which  it  is  thus  rendered  per- 
feetly  tight. 

Another  improvement  consists  in  the  mode  of 
forming  a  sliding  joint  in  tubes,  by  means  of  a 
socket  placed  on  the  end  of  the  larger  tube,  and 
which  receives  the  smaller  tube  to  be  so  jointed. 
The  socket  is  fitted  with  a  screwed  cap,  by  which 
a  body  of  elastic  material  is  compressed  within 
the  socket,  so  as  to  surround  the  smaller  tube, 
and  render  such  joint  perfectly  impervious,  at 
the  same  time  permitting  it  being  slid  out  or  in, 
as  may  be  required. 

A  method  of  connecting  glass  tubes  is  repre¬ 
sented,  in  which  the  ends  to  be  connected  are 
made  similar  to  the  ordinary  socket-pipe  for 
street  purposes,  where  the  end  of  one  pipe  is 
received  by  a  socket  on  the  other,  of  a  sufficient 
diameter  to  receive  a  thickness  of  vulcanized 
indiarubber  or  other  suitable  material,  which  is 
forced  in  so  as  to  fill  the  cavity ;  the  two  pipes 
being  prevented  from  separating  by  wood  pins 
passed  through  from  the  exterior  of  the  socket, 
the  points  being  received  in  a  groove  formed  by 
a  contraction  at  that  part  of  the  other  pipe. 

The  last  of  these  improvements  consists  of  a 
machine  for  rolling  and  compressing  corks,  so  as 
to  equalize  the  grain,  and  render  them  better 
ada[)ted  for  the  purpose.  A  bed  or  slab  of  wood 
is  fitted  at  one  end  with  a  standard  supporting  a 
roller  across  the  bed,  and  so  arranged  that  it  can 
be  adjusted  at  various  heights.  One  end  of  a 
long  piece  of  wood  is  placed  under  the  roller, 
the  other  being  furnished  with  a  handle,  by 
which  it  is  held.  The  cork  to  be  operated  upon 
is  placed  between  the  bed  and  the  piece  having 
the  handle,  on  which  a  sufficient  degree  of 
pressure  is  exerted,  at  the  same  time  passing  it 
to  and  fro  under  the  roller,  by  which  the  cork 
will  be  rolled  between  the  two  surfaces,  this 
treatment  rendering  it  more  equally  elastic.  By 
placing  the  cork  nearer  and  farther  from  the 
roller  a  greater  or  less  degree  of  leverage  will  be 
obtained. 

The  claims,  which  are  a  dozen  in  number,  are 
for  the  described  modes  of  constructing  tlie 
various  parts,  so  as  to  effect  the  several  objects 
in  view,  as  set  forth  in  the  specification. 


PATENTS  RECENTLY  GRANTED. 


ENGLISH  P.VTENTS  EOR  THE  WEEK  ENDING 
FEBRUARY  28tH,  1849. 

Clement  Augustus  Kurtz,  of  Wandsworth,  in 
the  county  of  Surrey',  gentleman,  for  certain 
improvements  in  looms  for  weaving.  Patent 
dated  February  28th,  1849  ;  six  months. 

Obed  Blake,  of  the  Thames  Plate  Glass  Com¬ 
pany,  Blackwall,  in  the  county  of  Middlesex, 
manager,  for  certain  improvements  in  the  pro¬ 
cess  or  processes  of  manufacturing  and  finishing 
plates,  sheets,  or  panes  of  glass.  Patent  dated 
February  28th,  1849  ;  six  months. 

Joseph  Barker,  of  Esher-slreet,  Kennington, 
artist,  for  an  improved  method  of  constructing 
umbrellas  and  parasols.  Patent  dated  February 
28th,  1849  ;  six  months. 


250 


THE  CHEMICAL  TIMES. 


John  Hick,  of  Bolton- le-moors,  in  the  county 
of  Lancaster,  engineer,  and  William  Hodgson 
Gratrix,  of  Salford,  in  the  same  county,  en¬ 
gineer,  for  certain  improvements  in  steam- 
engines,  -which  improvements  are  more  parti¬ 
cularly  applicable  to  marine  engines,  and  also 
improvements  in  machinery  or  apparatus  for 
propelling  vessels.  Patent  dated  February  28th, 
1849  ;  six  months. 

Benjamin  Biram,  of  Wentworth,  in  the  county 
of  York,  gentleman,  for  improvements  in  miners’ 
lamps.  Patent  dated  February  28th,  1849;  six 
months. 

Robert  Pollard,  of  Topsham,  in  the  county  of 
Devon,  ropemaker,  for  an  improvement  in  rope¬ 
making  machinery.  Patent  dated  February  28th, 
1849 ;  six  months. 

Henry  Crossley,  of  the  firm  of  Henry  Cross- 
ley,  Son,  and  Galsworthy,  of  Emerson-street, 
Surrey,  engineers  and  coppersmiths,  for  certain 
improved  inodes  or  methods  of,  and  apparatus 
for,  heating  and  lighting,  for  drying  substances, 
and  for  employing  air  in  a  -warm  and  cold  state 
for  manufacturing  purposes.  Patent  dated  Fe¬ 
bruary  28th,  1849;  six  months. 

Perceval  Moses  Parsons,  of  Lewisham,  in  the 
county  of  Kent,  civil  engineer,  for  certain  im¬ 
provements  in  railways,  railway  engines  and 
carriages,  and  certain  of  their  appurtenances. 
Patent  dated  February  28th,  1849  ;  six  months, 

Amedee  Fran9ois  Remond,  of  Birmingham, 
for  improvements  in  machinery  for  folding  en¬ 
velopes,  and  the  manufacture  of  envelopes. 
Patent  dated  February  28th,  1849  ;  six  months. 

William  Brindley,  of  Twickenham,  papier 
mache  manufacturer,  for  improvements  in  the 
manufacture  of  waterproof  paper.  Patent  dated 
February  28th,  1849  ;  six  months. 

Charles  Jacob,  of  Nine-elms,  Surrey,  engineer, 
for  improvements  in  the  manufacture  of  earthen¬ 
ware  tubes  or  pipes.  Patent  dated  February 
28th,  1849  ;  six  months. 

Dion  de  Bourcicault,  of  the  Quadrant,  Regent- 
street,  gentleman,  for  certain  improvements  in 
the  mode  or  modes  to  be  used  for  transmitting 
and  distributing  liquids  and  fluids  for  agricul- 
tutal  purposes,  and  for  apparatus  connected 
therewith.  Patent  dated  February  28th,  1849; 
six  months. 

Thomas  Rowlandson,  of  Liverpool,  chemist, 
for  improvements  in  the  treatment  of  certain 
mineral  waters,  to  obtain  products  therefrom, 
and  in  obtaining  certain  metals  from  certain 
compounds  containing  those  metals,  and  in  ob¬ 
taining  other  products,  by  the  use  of  certain 
compounds  containing  metals.  Patent  dated 
February  28th,  1849;  six  months. 

Charles  Andre  Felix  Rochaz,  of  New-court, 
St.  Swithin’s-lane,  in  the  city  of  London,  mer¬ 
chant,  for  improvements  in  the  manufacture  of 
oxide  of  zinc,  and  in  the  making  of  paints  and 
cements  where  oxide  of  zinc  is  used.  Patent 
datfd  February  28th,  1849  ;  six  months. 

Pierre  Isidor  David,  of  Paris,  in  the  Republic 
of  France,  for  improvements  in  bleaching  cotton. 
Patent  dated  February  28th,  1849  ;  six  months. 

Job  Cutler,  of  Sparkbrook,  near  Birmingham, 
civil  engineer,  for  certain  improvements  in  the 
manufacture  of  metal  pipes  or  tubes.  Patent 
dated  February  28th,  1849  ;  six  months, 

George  Fergusson  Willson,  of  Belmont,  Vaux- 
hall,  gentleman,  for  improvements  in  separating 
the  more  liquid  parts  from  the  more  solid  parts 
of  fatty  and  oily  matters,  and  in  separating  fatty 
and  oily  matters  from  foreign  matters.  Patent 
dated  February  28th,  1849  ;  six  months. 


LIST  OF  PATENTS  THAT  1:AVE  PASSED  THE  GREAT 
SEAL  OF  SCOTLAND  FROM  THE  22d  OF  JANUARY, 
1849,  TO  THE  22d  of  FEBRUARY,  1849,  INCLU¬ 
SIVE. 

William  Martin,  of  St  Pierre  les  Calais,  in  the 
Republic  of  France,  mechanist,  for  certain  im¬ 
provements  in  machinery  for  figuring  textile 
fabrics,  parts  of  which  improvements  are  appli¬ 
cable  to  playing  certain  musical  instruments,  and 
to  printing,  and  other  like  purposes.  Sealed 
24th  January,  1849;  six  months. 

Joseph  Deeley,  of  Newport,  in  the  county  of 


Monmouth,  engineer  and  ironfounder,  for  im¬ 
provements  in  ovens  and  furnaces.  Sealed  24th 
January,  1849  ;  six  months. 

Alexander  Parkos  and  Henry  Parkes,  of  Bir¬ 
mingham,  lor  improvements  in  the  manufacture 
of  metals,  and  alloys  of  metals,  and  in  the  treat¬ 
ment  of  metallic  matters  with  various  sub¬ 
stances,  Sealed  31st  January,  1849;  six  months, 

Laurence  Hill,  junior,  of  Motherwell  Iron¬ 
works,  near  Hamilton,  Lanarkshire,  civil  en¬ 
gineer,  in  consequence  of  a  communication  from 
Henry  Burden,  of  Troy,  in  the  United  States  of 
America,  for  improvements  in  the  manufacture  of 
iron,  and  in  the  machinery  for  producing  the 
same.  Sealed  31st  January,  1849;  six  months. 

Francis  Hay  Thomson,  of  Hope-street,  in  the 
city  of  Glasgow,  North  Britain,  M.D.,  for  an 
improvement  in  smelling  copper  and  other  ores. 
Sealed  2d  February,  1849;  four  months. 

Ewald  Riepe,  of  Finsbury-square,  in  the 
county  of  Middlesex,  merchant,  in  consequence 
of  a  communication  from  Antoine  Lohage,  re¬ 
siding  abroad,  and  partly  by  invention  of  his 
own,  for  improvements  in  the  manufacture  of 
soap.  Sealed  5th  February,  1849  ;  six  months. 

David  Napier  and  James  Murdock  Napier,  of 
the  York-road,  Lambeth,  in  the  county  of  Sur¬ 
rey,  engineers,  for  improvements  in  mariners’ 
compasses,  also  in  barometers,  and  in  certain 
other  measuring  instruments.  Sealed  5th  Feb¬ 
ruary,  1849;  six  months. 

Rees  Reece,  of  London,  chemist,  for  improve¬ 
ments  in  treating  peat,  and  obtaining  products 
therefrom.  Sealed  5th  February,  1849 ;  six 
months. 

Edmund  George  Pinchbeck,  of  Fleet-street, 
in  the  city  of  London,  for  improvements  in  cer¬ 
tain  parts  of  steam-engines.  Sealed  5th  Feb¬ 
ruary,  1849  ;  six  months. 

James  Robertson,  of  Great  Howard-street, 
Liverpool,  in  the  county  of  Lancaster,  cooper, 
for  improvements  in  the  manufacture  of  casks 
and  other  wooden  vessels,  and  in  machinery  for 
cutting  wood  for  those  purposes.  Sealed  5th 
February,  1849;  four  months. 

Fennell  Allman,  of  18,  Charles- street,  St. 
James’s-square,  Westminster,  consulting  en¬ 
gineer,  for  improvements  in  apparatus  for  the 
production  of  light  from  electricity.  Sealed  7th 
February,  1849  ;  four  months. 

Achille  Chaudois,  of  Paris,  in  the  Republic  of 
France,  manufacturing  chemist,  for  improve¬ 
ments  in  extracting  and  preparing  the  colouring 
matter  from  orchil.  Sealed  7th  February,  1849; 
six  months. 

Thomas  De  la  Rue,  of  Bunhill  row,  in  the 
county  of  Middlesex,  manufacturer,  for  improve¬ 
ments  in  producing  ornamental  surfaces  to  paper 
and  other  substances.  Sealed  9th  February, 
1849;  six  months. 

Jonah  Davies  and  George  Davies,  of  the  Albion 
Ironfoundry,  in  the  parish  of  Tipton,  Stafford¬ 
shire,  iron  founders,  for  improvements  in  steam- 
engines.  Sealed  9th  February,  18^9  ;  six  months. 

Samuel  Brown,  the  younger,  of  Lambeth,  in 
the  county  f)f  Surrey,  engineer,  for  improved  ap¬ 
paratus  for  measuring  and  registering  the  flow  of 
liquids,  and  in  substances  in  a  running  state, 
which  apparatus  are  in  part  also  applicable  to 
other  useful  purposes.  Sealed  12th  February 
1849  ;  six  months. 

Hugh  Bell,  of  London,  Esq.,  for  certain  im¬ 
provements  in  aerial  machines  and  machinery, 
in  connection  with  the  buoyant  power  produced 
by  gaseous  matter.  Sealed  19th  February,  1849; 
six  months. 

William  Clay,  of  Clifton  Lodge,  in  the  county 
of  Cumberland,  engineer,  for  certain  improve¬ 
ments  in  machinery  for  rolling  iron  or  other 
metals,  parts  of  which  improvements  are  appli¬ 
cable  to  other  machinery  in  which  cylinders  or 
rollers  are  used.  Sealed  19th  February,  1849; 
six  months. 

Carey  M'Clellan,  of  Larch  Mount,  in  the 
liberties  of  the  city  of  Londonderry,  for  an  im¬ 
proved  corn-mill.  Sealed  20th  February,  1849  ; 
four  months. 

Emanuel  Miller,  of  Baltimore,  Maryland,  in 
the  United  States  of  America,  gentleman,  for 


certain  improvements  in  dressing  or  cleaning 
grain,  and  in  separating  extraneous  matters 
therefrom.  Sealed  21st  February,  1849  ;  six 
months.  (Communication.) 

James  Baird,  of  Gartsherrie,  in  the  parish  of 
Old  Monkland,  in  the  county  of  Lanark,  in  Scot¬ 
land,  iron  master,  and  Alexander  Whitelaw,  of 
Gartsherrie  Iron- works,  parish  and  county  afore¬ 
said,  manager  of  said  works,  for  improvements 
in  the  method  or  process  of  manufacturing  iron. 
Sealed  21st  February,  1849  ;  four  months. 


PATENTS  RECENTLY  EXPIRED. 


J.  Kay,  of  Pendleton,  flax- spinner,  for  a 
heckling-machine  of  a  new  construction.  Patent 
dated  February  24th,  1835  ;  expired  February 
24th,  1849. 

J.  H.  Hallett,  Esq.,  for  an  improvement  in  the 
construction  or  manufacture  of  cocks  or  taps  for 
drawing  nfiF  fluids.  Patent  dated  February  25th, 
1835  ;  expired  February  25th,  1849. 

W.  Aitkin,  of  Aberdeen,  Esq.,  for  certain  im¬ 
provements  in  the  constiuction  of  carriages  to  be 
propelled  by  animal  or  other  power.  Patent 
dated  February  25th,  1835;  expired  February 
25th,  1849. 

P.  S.  Hynes,  Paddington,  gentleman,  for  cer¬ 
tain  improvements  in  wheels,  in  axle-trees  and 
boxes,  and  in  apparatus  for  retarding  or  locking 
carriage  wheels.  Patent  dated  February  25th, 
1835  ;  expired  February  25th,  1849. 

J.  Aldans,  of  Clapton,  smith,  for  certain  im¬ 
provements  in  steam-engines.  Patent  dated 
February  25th,  1835 ;  expired  February  25th, 
1849. 

W.  Newton,  Middlesex,  civil  engineer,  for 
certain  improvements  in  preparing  fibrous  or 
textile  plants,  either  indigenous  or  exotic,  to  be 
used  in  place  of  flax  or  hemp.  Patent  dated 
February  25th,  1835  ;  expired  February  25th, 
1849.  (Communication.) 

R.  Prosser,  of  Birmingham,  civil  engineer,  for 
improvements  in  making  nails.  Patent  dated 
February  25th,  1835  ;  expired  February  25ih, 
1849. 

W.  Davis,  of  Leeds,  engineer,  for  an  improve¬ 
ment  in  machine- y  for  dressing  of  woollen  or 
other  cloths  requiring  such  process.  Patent  dated 
February  25th,  1835  ;  expired  February  25th, 
1849. 

J.  T.  Beale,  engineer,  for  a  simplified  and 
economical  steam-engine,  which  engine  may  be 
used  for  other  purposes.  Patent  dated  February 
27th,  1835  ;  expired  February  27th,  1849. 

J.  Levers,  of  Nottingham,  machine-maker, 
and  J,  Pedder,  for  certain  improvements  in  ma¬ 
chinery  for  making  bobbinet  lace.  Patent  dated 
February  27th,  1835;  expired  February  27th, 
1849. 

F.  L.  H.  Danehell,  Middlesex,  musical-instru¬ 
ment-maker,  for  cenain  improvements  in  piano¬ 
fortes.  Communicated  partly  by'  his  partner, 
F.  G.  Greiner,  a  foreigner,  residing  abroad. 

R.  Wolf,  Cornhill,  musical-instrument-maker, 
for  an  improvement  in  pianofortes,  consis-ting  in 
the  new  construction,  on  the  principle  of  acous¬ 
tics,  of  a  sounding  body'  applicable  to  every  de¬ 
scription  of  pianofortes.  Patent  dated  March  2d, 
1835  ;  expired  March  2d,  1849, 

Patents  for  Inventions, — The  following  pa¬ 
ragraph  has  been  going  the  round  of  the  news¬ 
papers  ; — “The  number  of  patents  sealed  at 
Westminster  during  the  year  1847  amounted  to 
498,  and  the  amount  of  fees  to  £9,387 ;  in  Scot¬ 
land,  during  the  same  period,  to  168,  fees  £2,935  ; 
and  in  Ireland,  to  76,  fees  £583.”  This  state¬ 
ment,  calculated  to  produce  erroneous  impres¬ 
sions  on  the  mind  of  the  public,  needs  little  to 
be  said  to  prove  its  entire  inaccuracy.  It  w'ould 
appear  by  this  that  the  “fees”  on  an  English 
patent  amount  to  little  more  than  £18,  whilst 
the  Scotch  are  only  £11,  and  those  of  the  Irish 
(well  known  to  be  higher  than  either) 
amount  to  the  very  insignificant  sum  of  £7  ! 
As  the  usual  charge  made  by  respectable  patent 
agents  is,  for  an  English  patent,  £110  ;  for  a 
Scotch,  £78  ;  and  for  an  Irish  patent,  £138 ; 
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it  would  appear  that  these  gentlemen  must 
make  a  pretty  good  profit  out  of  their  busi¬ 
ness.  So  they  would  if  this  statement  were 
correct;  and  it  is  not  likely  that  they  would, 
if  this  were  the  case,  be  found  foremost  in  the 
ranks  of  those  who  advocate  a  reduction  in  the 
fees  for  patents.  But  this  return  shows  how 
much— or,  rather,  how  little — goes  into  the  public 
purse  out  of  the  heavy  fees  paid  for  patents,  and 
gives  no  account  of  the  “  lion’s  share”  which  is 
divided  among  a  host  of  public  cormorants.  Why, 
there  is  one  reverend  gentleman  who  gets  nearly 
as  much  as  £18  out  of  every  English  patent,  by 
virtue  of  his  office  (sinecure  as  to  work)  of  clerk 
of  the  hanaper — or,  more  properly,  hamper.  The 
return  is  made  of  amounts  paid  into  the  con¬ 
solidated  fee  fund,  and  (exclusive  of  stamps 
which  benefit  the  revenue)  is  no  guide  to  the 
cost  of  patents.  We  think  it  but  justice  to  dis¬ 
abuse  the  public  of  erroneous  impressions,  and 
we  cannot  allow  the  officials  to  present  to  Parlia¬ 
ment  a  return  from  which  it  would  appear  that 
the  fees  on  patents  are  reasonably  small,  whilst 
the  fact  is  that  no  mention  is  made  of  fees  re¬ 
ceived  to  an  enorm  ms  amount  by  these  parties 
for  services  for  which,  in  most  instances,  they 
are  already  overpaid. — Patent  Journal. 


TECHNICAL  APPLICATION  OF 
GALVANISM. 


Gilding. — This  process  may  be  performed 
upon  silver,  brass,  or  copper,  but  not  upon 
iron.  The  apparatus  consists  of  a  bladder 
containing  dilute  acid,  in  which  zinc  is  immersed, 
and  a  jar  within  which  the  bladder  is  placed. 
The  jar  contains  the  solution  of  gold,  together 
with  the  metal  to  be  gilt,  which  is  connected  by 
a  wire  with  the  zinc. — (The  gold  solution  and 
the  metal  to  be  gilt  may  also  be  placed  within 
the  bladder, — the  dilute  acid  and  a  cylindrical 
zinc  plate  surrounding  the  bladder  being  placed 
in  the  outer  vessel.) — The  more  dilute  the  acid, 
the  feebler  is  the  current,  and  the  better  does 
the  gilding  go  on  ; — e.  g.,  six  drops  of  acid  to  a 
glass  of  water.  Sulphuric  acid  is  used  for  silver, 
nitric  acid  with  copper  or  brass. — The  gold  solu¬ 
tion,  which  is  made  as  neutral  as  possible,  con¬ 
tains  five  milligrammes  of  gold  in  a  cubic  centi¬ 
metre,  and  therefore  one  gramme  of  gold  in  a 
litre  (about  two  pounds).  A  weaker  solution 
gives  a  darker,  and  a  solution  containing  copper 
mixed  with  the  gold  a  redder,  gilding. — The 
metal  to  be  gilt  may  be  either  polished  or  merely 
cleaned.  In  the  former  case,  the  metal  takes 
the  gilding  more  readily,  and  the  gilt  surface 
has  a  much  greater  lustre,  and  merely  requires 
rubbing  with  fine  linen  or  with  leather  to  give 
it  a  very  high  degree  of  polish  ;  in  the  lat  er 
case  the  gilding  is  taken  slowly,  has  a  duller 
surface,  and  requires  to  be  rubbed  with  the  i»ur- 
nishing  steel.  Ignited  silver  takes  a  finer  gilding 
than  that  which  has  not  been  ignited.  The  zinc 
is  attached  to  a  thick  copper  wire,  and  this  to  a 
silver  or  platinum  wire,  which  touches  at  one 
point  the  metal  to  be  gilt :  this  point  must, 
however,  be  changed  from  time  to  time,  other¬ 
wise  no  gold  will  be  deposited  upon  it.  Before 
the  gilding  process  is  commenced,  the  metal  is 
dipped  into  dilute  acid  to  free  it  from  all  im¬ 
purities — silver  in  sulphuric,  copper  and  brass  in 
nitric,  acid.  If  the  zinc,  contained  in  a  bladder 
filled  with  the  same  acid,  be  at  the  same  time 
immersed  in  the  liquid,  the  gas-bubbUs  evolved 
on  the  surface  of  the  silver  or  copper  will  serve 
to  cleanse  it  still  more  effectually.  After  this 
the  gilding  is  commenced.  The  bladder  with 
the  zinc  being  first  placed  in  the  gold  solution, 
the  ciicuit  is  closed  byimmeising  the  object 
previously  metallically  connected  with  the  zinc. 
The  metal  to  be  gilt,  especially  if  it  be  silver, 
must  not  be  left  for  a  moment  in  the  gold  solu¬ 
tion  without  galvanic  connection,  otherwise  it 
will  either  not  be  gilt  at  all  or  the  gilding  will 
be  very  bad.  If,  therefore,  the  inside  of  a  vessel 
is  to  be  gilt,  the  blarlder  with  the  acid  and  zinc 
being  suspended  within  it,  the  gold  solution 
must  be  pouied  into  the  vessel  down  the  sides  of 
the  bladder,  bo  that  galvanic  connection  may  be 


immediately  formed.  The  galvanic  current  must 
be  so  weak  that  scarcely  any  gas  shall  be  evolved 
on  the  surface  of  the  silver  or  copper;  for  any 
considerable  evolution  of  gas  would  interfere 
with  the  deposition  of  the  gold.  A  feeble 
current  is  particularly  necessary  when  sharp 
edges  occur,  for  these  are  difficult  to  gild.  The 
current  is  regulated  by  partially  withdrawing  the 
zinc  or  diminishing  the  quantity  of  acid.  After 
remaining  for  a  minute  or  fw'o  in  the  gold  solu¬ 
tion,  the  metal  is  again  immersed  in  dilute  acid  ; 
it  i«  likewise  advantageous  to  immerse  the  zinc 
and  bladder  at  the  same  time  (for  this  makes  the 
gilding  more  brilliant,  and  ensures  a  more 
abundant  deposition  of  gold  at  the  next  im¬ 
mersion).  The  metal  is  then  briskly  rubbed 
with  fine  linen  and  dritd,  then  again  subjected 
to  galvanic  action  in  the  gold  solution,  and  so 
on.  Polislied  objects  require  two  or  three 
immersions  —  unpolished  ones  five  or  six. 
Brass  requires  less  gold  and  takes  a  redder 
gilding  than  silver,  the  gilding  on  which  is  rather 
of  a  greenish  yellow.  The  gilding  is  permanent. 
Those  parts  of  an  object  which  are  not  to  be 
gilt  are  covered  with  wax,  or  washed  with  gold 
solution  by  means  of  a  brush.  The  solution  of 
gold  when  weakened  by  use  is  concentra'ed  by 
evaporation.  The  bladder,  which  requires  fre¬ 
quent  renewal,  yields  a  quantity  of  gold  when 
burnt  to  ashes. — (De  la  Hive,  “Ann.  Chim. 
Phys.,”  73,  398  ;  also“J.  pr.  Chem.,”  20,  157.) 
R.  Bottger  makes  use  of  the  following  apparatus 
for  gilding  and  platinizing  : — A  wide  cylinder 
has  a  hole  in  the  middle  of  its  base,  through 
which  there  passes  a  copper  wire  cemented  in 
with  sealing-wax.  The  part  of  the  wire  within 
the  cylinder  is  formed  into  a  flat  spiral,  upon 
which  is  laid  a  piece  of  amalgamated  zinc.  The 
cylinder  contains  very  dilute  sulphuric  acid.  In 
this  is  immersed  a  cylinder  open  at  the  top  and 
bottom,  but  tied  over  at  the  bottom  with  a  thin 
bladder.  The  cylinder  contains  solution  of 
gold,  in  which  the  metal  to  be  gilt  is  im¬ 
mersed  after  it  has  been  first  connected  by 
means  of  a  platinum  wire  wound  round  it, 
with  the  copper  wire  proceeding  from  the 
zinc.  The  gold  solution  contains  one  part 
of  chloride  of  gold,  freed  as  much  as  possi¬ 
ble  from  excess  of  acid,  in  160  parts  of  water;  or, 
still  better,  chloride  of  gold  and  sodium  dissolved 
in  water.  Each  immersion  lasts  for  a  minute  at 
the  utmost,  and  is  followed  by  washing  with 
water  and  drying,  accompanied  by  brisk  rubbing 
with  fine  linen,  and  polishing  with  powdered 
chalk.  Silver  requires  five  or  six,  steel  ten  or 
twelve,  immersions,  las  ing  from  half  a  minute  to 
a  minute.  When  the  silver  object  is  connected 
with  the  zinc  by  a  copper  wire,  part  of  which 
dips  into  the  solution  of  gold,  the  gilding 
acquires  a  strong  reddish  tint ;  whereas  when 
silver  or  platinum  wires  are  used  it  is  of  a 
full  bright  yellow.  If  the  gold  solution  contains 
the  smallest  trace  of  copper,  scarcely  anything 
but  copper  is  at  first  deposited  upon  the  silver. 
Copper  also  does  not  show  any  appearance 
of  gilding  for  some  time,  because  the  red  colour 
of  the  metal  shines  through.  (The  same  was 
observed  by  Biewend,  “  J.  pr.  Chem.,”  23,  253.) 
Brass  may  be  gilt  almost  as  well  as  silver,  tin  not 
so  well.  German  silver  gives  a  coppery  kind  of 
gilding,  not  very  beautiful.  But  watch-springs, 
penknives,  &c.,  may  be  gilt  directly  by  De  la 
Rive’s  method.  Watch-springs  take  a  very 
beautiful  gilding,  when  they  aie  freed  by  hydro¬ 
chloric  acid  from  the  blue  film  of  oxide.  On 
long  knives  the  gilding  is  not  uniform,  beins 
thiikest  at  the  end  next  to  the  zinc.  Steel 
which  is  to  be  gilt  must  be  br  ghtly  poli.shed 
without  oil;  that  which  has  been  polished  with 
oil  does  not  take  the  gold,  for  it  retains  par¬ 
ticles  of  oil  closely  attached  to  its  surface,  so 
that  it  is  scarcely  attacked  by  strong  hydro¬ 
chloric  acid.  (R.  Bottger,  “  Ann.  I’harm.,”  35, 
221,  and  350.)  TTie  bladder  recommended  by 
De  la  Rive  reduces  a  considerable  quan'ity  of 
gold,  which  gives  it  a  purple  colour  ;  a  cylinder 
tied  over  with  bladder  at  the  bo'tomis  therefire 
to  be  preferred.  Only  a  feeble  current  is  required, 
and  a  single  drop  of  sulphuric  acid  ia  enough  for 


every  ounce  of  water.  If  the  gold  solution 
reddens  litmus,  it  produces  a  dirty  yellow  coat¬ 
ing  on  the  silver,  hence  it  must  first  be  exactly 
neutralized  with  carbonate  of  soda.  It  must 
likewise  be  more  dilute  than  Bottger  recom¬ 
mends  ;  water  must,  in  fact,  be  added  to  it  till 
a  plate  of  silver  dipped  into  it  no  longer  acquires 
a  black  coaling,  but  exhibits  a  bright  yellow 
colour  on  being  rubbed.  When  the  process  is 
thus  conducted,  the  silver  no  longer  acquires  a 
greenish-yellow,  but  a  pure  bright  yellow  gild¬ 
ing  ;  or,  if  it  be  connected  with  the  zinc  by  a 
copper  wire,  it  then  takes,  as  Bottger  found,  a 
reddish-yellow  gilding.  Steel  pens,  freed  by  di¬ 
lute  hydrochloric  acid  from  their  blue  film  of  ox¬ 
ide,  may  be  gilt  without  the  aid  of  galvanism, 
by  simply  immersing  them  in  the  gold  solution 
neutralized  as  above,  with  carbonate  of  soda. 
Copper  may  likewise  be  gilt  in  a  very  short 
time,  either  by  ordinary  chemical  action,  like 
steel,  or  by  the  galvanic  method.  — (Eisner,  “  J. 
pr.  Chem.,”  23’,  148  )  Walker  (“  Phil.  Mag. 
J.,”  19,  328)  makes  use  of  the  current  of  a 
voltaic  battery.  The  decomposing  cell  contains 
a  solution  of  cyanide  of  gold  and  potassium  ;  the 
anode  consists  of  a  plate  of  gold,  and  the  cathode 
of  the  metal  to  be  gilt.  As  fast  as  gold  is  pre¬ 
cipitated  from  the  solution  on  the  cathode,  fresh 
gold  is  dissolved  at  the  anode.  A  similar  method 
is  pursued  by  Elkington  (“  Compt.  Rend.,”  13, 
998  ;  also  “Pogg.,”  55,  161),  according  to  whom 
gilding  goes  on  more  quickly  at  a  somewhat 
elevated  temperature  than  in  the  cold.  Accord¬ 
ing  to  Ruolz  (“Pogg.,”  55,  161)  the  following 
solutions  are  available  for  this  purpose  : — Cyanide 
or  chloride  of  gold  in  aqueous  solution  of  cyanide 
of  potassium,  ordinary  ferrocyanide  of  potassium 
or  red  ferrocyanide  of  potassium  ;  chloride  of 
gold  and  potassium  in  aqueous  solution  of 
cyanide  of  potassium,  or  in  aqueous  solution  of 
soda ;  sulphuret  of  gold  in  aqueous  solution  of 
sulphuret  of  potasssium.  The  last  three  solu¬ 
tions  are  to  be  preferred — the  last,  which  con¬ 
tains  sulphur,  being  the  best  of  all.  In  this 
manner  platinum,  silver,  copper,  and  steel 
may  be  gilt  permanently,  beautifully,  and  of 
any  required  thickness.  A  solution  of  one 
part  of  chloride  of  gold  and  ten  parts  of  ferro¬ 
cyanide  of  potassium  in  100  parts  of  water,  being 
subjected  to  the  action  of  a  six-pair  Daniell’s 
battery,  deposits  in  three  minutes,  on  a  polished 
silver  plate,  five  square  centimetres  in  suiface, 
the  following  quantities  of  gold,  varying  accord¬ 
ing  to  the  temperature  : — At  15°,  0.0126;  at  35°, 
0.0296  ;  and  at  60",  0.063  of  a  gramme.  The 
quantity  of  gold  deposited  on  a  brass  plate  of 
equal  size  at  15°  in  two  minutes  was  0.012  of  a 
gramme. —  (Dumas.)  De  la  Rive’s  method 
produces  a  brilliant  gilding,  that  of  Ruolz 
gives  a  fine  frosted  surface  which  may  be 
made  bright  by  polishing.  De  la  Rive’s  so¬ 
lution  acts  partly  by  ordinary’-  chemical  action, 
because  it  contains  too  much  gold,  and  is  not 
sufficiently  neutralized.  The  fol  owing  method 
gives  the  best  results. — Gold  solution  :  One  part 
of  dry  chloride  of  gold  and  ten  parts  of  ordi¬ 
nary  ferrocyanide  of  potassium  are  dissolved  in 
100  parts  of  water,  filtered  from  cyanide  of 
iron,  mixed  with  100  parts  of  saturated  solution 
of  ferrocyanide  of  potassium,  and  this  mixture  is 
diluted  with  an  equal  or  double  quantity  of 
water  :  the  more  dilute  the  solution  the  brighter 
is  the  frosted  gilding  produced.  —  Liquid  in  the 
zinc  vessel  :  solution  of  oruinary  lerr.icyanide  of 
pota-sium  and  common  salt  : — solution  of  com¬ 
mon  salt  alone  acts  more  quickly  ;  but  for  gild¬ 
ing  silver  the  solution  must  not  contain  too 
much  common  salt,  o'hm-vvise  the  silver  will  be 
blackened  by  the  formaiion  of  chloride.  All 
acid  is  to  be  avoided;  it  gives  too  strong  a  cur¬ 
rent.  It  i-i  ad  vantageous  to  have  the  gold  solu¬ 
tion  and  the  liquid  in  the  zinc  vessel  of  the  saine 
specific  gravity’,  in  order  that  they  may  not  mix 
too  easily.  For  the  same  reason,  the  level  of 
the  two  liquids  ought  to  be  the  siune.  The  zinc 
must  not  be  amalg.imated,  otherwise  chloride  of 
meicury  will  be  introduced  into  the  gold  solu¬ 
tion,  and  may  be  reduced  on  the  metal.  —  Ves¬ 
sels  :  For  gilding  small  objects,  the  gold  solu- 
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tion  may  be  contained  in  a  glass  tube,  open  at 
both  ends  ;  for  larger  objects,  in  an  inverted 
bell-jar,  furnished  with  a  tubulure.  The  lower 
end  of  the  glass  tube  or  the  tubulure  of  the  bell- 
jar  is  tied  over  with  linen,  and  a  layer  ofkaolin 
or  common  clay,  free  from  lime,  one  centimetre 
in  height,  and  moistened  with  solution  of  com¬ 
mon  salt,  placed  at  the  bottom  of  the  tube  or 
jar.  If,  instead  of  glass,  vessels  of  earthenware 
are  used,  in  which  endosmose  is  stronger  than  in 
clay,  then  either  the  inner  and  outer  liquids 
must  have  the  same  composition  (with  the 
exception  of  the  gold  contained  in  the  inner), 
or  the  earthen  vessel  must  be  enclosed 
within  a  bag  of  muslin  filled  with  moist 
clay,  so  that  the  vessel  may  be  surrounded 
with  a  coating  of  clay  one  or  two  cen¬ 
timetres  in  thickness.  The  brass,  copper, 
or  silver  -which  is  to  be  gilt  is  well  burnished, 
and  then  thoroughly  cleansed  {decape)  by  rubbing 
it  with  lampblack  moistened  with  concentrated 
nitric  acid  and  spread  upon  linen— then  dipping 
it  quickly  into  water,  then  again  rubbing  it — and 
so  on :  when  perfectly  clean  and  bright,  it  is 
well  dried.  While  the  gilding  is  going  on,  the 
object  is  frequently  turned,  so  that  the  deposit  of 
gold  may  be  uniform.  If  the  deposition  goes  on 
too  slowly,  an  additional  quantity  of  common 
salt  is  added  to  the  liquid  in  the  outer  vessel 
containing  the  zinc.  Warming  the  outer  vessel 
in  a  water-bath  to  20®  or  25°  (6b°  or  77°  Fahr.) 
likewise  accelerates  the  gilding,  but  diminishes 
its  lustre.  If  any  of  the  gold  solution  penetrates 
into  the  outer  vessel,  and  gold  is  in  consequence 
precipitated  upon  the  zinc,  it  must  be  removed. 
A  thin  deposit  of  gold  makes  its  appearance  in 
ten  minutes  ;  to  produce  a  thick  deposit  several 
hours  are  necessary.  The  gilding  on  silver  is 
first  greenish,  then  yellow,  then,  after  twelve 
hours,  reddish-yellow.  Brass  and  bronze  take 
the  gilding  much  more  quickly.  Finally,  the 
gilt  object  is  washed  with  dilute  sulphuric  acid, 
which  removes  any  iron  which  may  perchance 
have  been  precipitated,  and  then  rubbed  with 
linen.  The  gilding  holds  very  fast. —  (Becquerel, 
“  Compt.Bend.,”  14, 135.)  When  a  copper  plate  is 
to  be  etched,  instead  of  covering  it  with  the 
ordinary  etching  ground,  it  may  be  gilt  by  De  la 
Hive’s  method,  and  then  the  gold  removed  with 
the  needle  ;  in  this  manner  much  finer  lines  are 
obtained.  Moreover,  since  the  gold  remains 
attached  to  the  surface,  the  plate  may  be  cor¬ 
rected,  if  the  first  impression  should  be  faulty. 

Platinizing. — This  may  be  done  upon  silver, 
brass,  or  copper.  The  apparatus  is  the  same  as 
that  of  Bottger  for  gilding.  The  platinum  solu¬ 
tion  used  consists  of  one  part  of  chloride  of  pla¬ 
tinum  in  160  parts  of  water— or  better,  one  part 
of  chloride  of  platinum,  and  one  part  of  common 
salt  in  160  of  water.  The  latter  solution  yields 
a  sufficient  deposit  after  three  immersions ; 
whereas  with  the  former  six  immersions  are  ne¬ 
cessary,  and  the  coating  of  platinum  is  rather 
grey  than  white.  Copper  which  has  been  pla¬ 
tinized  is  afterwards  well  adapted  for  gilding. 
This  may  be  done  with  objects  obtained  by  the 
electrotype  process — a  copper  wire  being  fast¬ 
ened  to  the  centre  of  the  hinder  surface,  that 
surface  covered  with  wax,  the  front  surface  freed 
from  every  trace  of  oxide  by  rubbing  with  dilute 
hydrochloric  acid  and  fine  washed  sand,  then,  by 
the  preceding  method,  first  platinized  and  after¬ 
wards  gilt.  Any  part  on  which  the  oxide  still 
remains  will  not  be  coated,  and  must  afterwards 
be  cleaned  with  sand  and  acid.  (R.  Bottger.) 
For  platinizing  by  the  current  of  a  six-pair 
Daniell’s  battery,  it  is  best  to  use  a  solution  of 
chloride  of  platinum  and  potassium  in  potash. 
The  operation  goes  on  as  quickly  as  gilding. 
But  from  a  solution  of  one  part  of  cyanide  of 
platinum  and  ten  parts  of  yellow  ferroeyanide  of 
potassium  in  100  parts  of  w-ater,  platinum  is 
very  slowly  precipitated,  even  when  assisted  by 
the  application  of  heat. —  (Huolz  and  Dumas, 
“  Pogg,”  55,  164.) 

Coppering. — A  solution  of  cyanide  of  copper 
in  cyanide  of  potassium  or  sodium  yields  a  coat¬ 
ing  of  copper  when  acted  upon  by  the  current  of 
au  eight-pair  Daniell’s  battery ;  but  the  depo¬ 


sition  of  the  copper  is  very  slow.  (Huolz.) — In  a 
similar  manner  metals  may  be  coated  with  lead, 
cobalt,  or  nickel. — (Huolz.) 

Tinning. — Clean  copper  or  brass,  in  contact 
with  cuttings  of  tin  in  a  boiling  solution  of  per¬ 
oxide  of  tin  in  potash,  becomes  covered  in  a  few 
minutes  with  a  white  permanent  layer  of  tin. 
(H.  Bottger.) — Bronze  may  likewise  be  tinned 
in  this  manner.  With  electro-positive  metals, 
on  the  contrary,  such  as  iron  or  zinc,  the  current 
of  a  battery  is  necessary.  (Huolz.) 

Zincing. — Copper  or  brass  cleaned  with  dilute 
hydrochloric  acid,  and  placed  in  close  contact 
with  granulated  zinc,  in  a  boiling  saturated  solu¬ 
tion  of  sal-ammoniac,  or  a  solution  of  chloride 
of  zinc,  acquires  in  a  few  minutes  a  specular 
covering  of  zinc.  Cream  of  tartar,  in  place  of 
sal-ammoniac,  does  not  occasion  a  deposit  of 
zinc.  (H.  Bottger,  Ann,  Pharm.,  34,  84,  39, 
172). — By  means  of  the  electric  current  of  a 
battery,  iron  wire,  iron  plate,  cast  iron,  &c.,  may 
also  be  coated  with  zinc,  and  preserved  from 
rust.  (Huolz.)  —  Gmelin’s  Handbook  of  Chemistry. 


Railway  Communication  with  the  Conti¬ 
nent. — The  railway  system  in  France  having  ex¬ 
tended  itself  to  the  northern  coast,  a  line  of  rail¬ 
way  communication  has  been  opened  from  Calais 
right  through  the  very  heart  of  Europe,  em¬ 
bracing  in  its  course  the  great  capitals  of  the 
north,  and,  at  the  same  time,  opening  up  the 
means  of  communication  with  the  various  con¬ 
tinental  nations  of  the  south.  AVe  are  happy'  to 
be  able  to  announce  that  the  great  wheel  of  pro¬ 
gress  is  on  the  move,  and  have  every  reason  to 
hope  that  arrangements,  ere  long,  will  be  com¬ 
pleted  by  which  the  man  of  commerce,  or  the 
pleasure  tourist,  may  be  enabled  to  take  his 
ticket  at  the  offices  of  the  South-Eastern  Railway 
Company,  at  London-bridge,  which  shall  free 
him  from  that  starting-point  to  Paris,  to  Brus¬ 
sels,  Antwerp,  the  Rhine,  and  even  to  Berlin, 
and  without  any  hindrance,  except  those  whch 
may  be  termed  station  stoppages.  We  have 
placed  Berlin  at  the  end  of  the  journey,  but  it 
certainly  is  not  the  xiltima  Thule  of  the  great 
benefit  which  is  to  be  secured.  The  traveller 
may  go  on  to  Warsaw  by  railway,  if  he  be  bound 
to  St.  Petersburg  and  the  extreme  north  of  Eu¬ 
rope,  Turning  to  the  south,  the  communications 
will  be  established  to  the  very  walls  of  Vienna, 
and  so  on  again  to  Switzerland,  and  ultimately 
to  Venice.  Now,  an  arrangement  which,  in  its 
effect,  shall  make  this  one  grand  means  of  un¬ 
interrupted  communication,  commencing  at  Lon¬ 
don-bridge,  in  London,  and  running  out  through 
Europe,  in  branches  terminating  at  Brussels,  Co¬ 
logne,  Berlin,  Leipsic,  Vienna,  and  Venice,  must 
have  a  salutary  effect  upon  the  whole  civilized 
world.  A  similar  arrangement  in  little  is  in 
operation  in  this  country,  inasmuch  as  the  tra¬ 
veller  can  book  himself  in  Euston-square  for 
Edinburgh,  and  never  leave  his  carriage  until  he 
arrives  in  that  city.  We  believe  that  we  may 
say  that  the  preliminaries  to  such  an  arrange¬ 
ment  as  regards  the  continental  traffic  have  been 
settled,  and  there  is  every  prospect  of  its  being 
carried  to  a  successful  issue.  The  result  estab¬ 
lishes  a  grand  route  for  continental  tourists,  a 
perfect  concentrated  sketch  of  rail,  and  a  con¬ 
current  harmony  of  working.  Paris  may  thus  be 
reached  from  London  in  eleven  hour,'!,  that  is  in 
three  hours  less  than  either  Edinburgh  or  Dublin. 
The  time  occupied  en  route  to  the  respective 
places  will  be  nearly  as  follows,  by  express:  — 
From  London  to  Folkestone,  85  miles,  2^  hours  ; 
from  Folkestone  to  Boulogne,  26  miles,  2  hours  ; 
from  Boulogne  to  Paiis,  170  miles,  hours  ;  or 
a  total  from  London  to  Paris,  281  miles,  in  11 
hours;  from  Paris  to  Brussels,  231  miles,  in  11 
hours  ;  from  Paris  to  the  Rhine,  529  miles,  in 
43  hours ;  from  Paris  to  Leipsic,  757  miles,  in  67 
hour?  ;  from  Paris  to  Warsaw,  1,263  miles,  in 
114  hours.  This  vast  commercial  arrangement 
will  work  greater  revolutions  than  forests  of 
glittering  steel,  “  and  will,”  as  we  lately  heard 
the  Belgian  Minister  eloquently  express  it, 
“  carry  upon  the  wings  of  fire  peace  and  good  will 
to  all  nations.” — Railway  Record, 


TO  CORRESPONDENTS. 


“  W.  J.”—“  Mineralogy.”  byJ;D.  Dana,  J.  T.indley’g 
“  Introdnction  to  Botany,”  and  several  other  botanical 
works  by  the  same  author  (“  Elements  of  Botany,” 
“  Principles  of  Botany,”  “  Vegetable  Kingdom”),  or  the 
”  Elements  of  Botany,”  by  Adrien  de  Jussieu,  trans¬ 
lated  by  J.  H.  Wilson,  published  by  John  Van  Voorst. 

”  Honestas”  is  informed  that  “  Our  Own  Series”  hag 
been  discontinued  simply  during  the  temporary  absence 
of  the  editor,  and  will  shortly  be  resumed.  VVilh  re¬ 
spect  to  the  other  points  touched  upon  in  “  H.’s”  com. 
munication,  we  must  remind  our  correspondent  that  he 
is  not  our  only  subscriber,  and  that  it  would  be  ex¬ 
ceedingly  difficult  to  please  every  one  of  our  numerous 
subscribers  equally.  ‘‘  Ilonesta’s”  advice  would  have 
come  with  a  better  grace  had  he  thought  fit  to  append 
his  own  bona  fide  name  to  it.  A  little  more  courtesy  also 
would  have  done  no  harm. 

“Inquirer.” — We  really  cannot  inform  you  whellier  the 
recipe  which  you  have  enclosed  to  us  will  answer  the 
purpose  for  which  you  intend  to  apply  it  or  not.  A 
veterinary  surgeon  of  experience  would  be  the  most 
likely  party  to  tell  you.  From  the  nature  of  the  in¬ 
gredients  we  should  feel  inclined  to  think  the  recipe  a 
good  one;  a  trial  of  it,  at  all  events,  can  do  no  harm. 
Prepare  the  decoction  as  you  need  it. 

“A  Subscriber,  Aberdeen.” — We  do  not  know  the  pa¬ 
tented  process  to  which  you  allude,  nor  the  name  or 
address  of  the  patentee.  The  usual  way  of  preparing 
paraffine  is  as  follows; — Distil  beech-tar  to  dryness; 
rectify  the  heavy  oil  which  collects  at  the  bottom  of 
the  receiver;  as  soon  as  a  thick  matter  begins  to  rise 
set  aside  the  distillate  ;  keep  the  still  exposed  to  a 
moderate  be.at  as  long  as  anything  continues  to  pass 
over.  The  product  in  the  receiver  is  pyrclaiue,  contain¬ 
ing  crystalline  scales  of  paraffine.  Digest  this  mi.xture 
of  pyrclaiue  and  parafiine  with  an  e  iual  volume  of  al¬ 
cohol  of  0.83:1.  You  will  obtain  a  limpid  solution, 
which  dilute  gradually  with  alcohol,  to  the  extent  i)f 
six  to  eight  times  its  volume.  The  alcohol,  which  at 
first  dissolved  the  whole  )noduct,  will  now  gradually 
deposit  the  paraffine.  Strain  the  liquid  off  from  deposit, 
and  wash  the  latter  with  cold  alcohol  until  it  appears' 
nearly  colourless.  Dissolve  it  now  in  boiling  alcohol  ; 
this  solution  will,  upon  cooling,  deposit  the  pure  pa¬ 
raffine  in  minute  spangles  and  needles. 

“  O.  P.  B..”— It  would  in  a  great  measure  depend  upon 
the  specification  and  the  claims,  ul  course,  when  a 
patentee  confines  himself  in  ms  claims  strictly  to  the 
manufacture  of  a  certain  article  by  means  of  certain 
apparatus  and  appliances,  we  should  say,  the  use  of 
these  latter  for  totally  different  purposes  could  not  be 
objected  to  by  him  on  the  stiengtii  of  his  patent.  We 
would  advise  our  correspondent,  however,  to  apply  to 
the  editor  of  the  Patent  Journal,  who,  we-  doubt 
not,  will  give  him  more  positive  information  on  the 
point.  With  respect  to  the  other  point  touched  upon 
in  our  correspondent’s  letter,  we  will  endeavour  to  com¬ 
ply  shortly  with  his  request. 

“Mr.  J.  M.  Greene,  Manchester.— The  most  energetic 
arrangement  is  that  proposed  by  Mr.  Grove.  It  con¬ 
sists  essentially  of  a  slip  of  platinum  foil,  furnished 
with  a  conducting  wire.  The  foil  is  immersed  in  a 
cylinder  of  porous  earthenware  filled  with  strong  nitric 
acid  (sp.  gr.  1.33).  This  cylinder  is  surrounded  by  a 
roll  of  amalgamated  zinc,  having  a  conductino-^wure 
soldered  to  it ;  the  zinc  roll  is  placed  in  an  earthen  or 
glass  jar  containing  dilute  sulphuric  acid. 

“  Chemicus,  Le,tmingtou.”— The  extract  which  you  men¬ 
tion  is  used  by  the  more  respectable  brewers  to  colour 
their  beer.  Some  parties  use  burnt  sugar  (caramel)  for 
this  purpose,  but  the  most  respectable  houses  concentrate 
a  quantity  of  their  first  and  best  wort  in  an  iron  pan  to 
the  consistence  of  an  extract,  and  burn  it  subsequently 
ittto  a  colouring  stuff,  whereby  they  are  enabled  to  lay 
claim  to  the  merit  of  usingnothing  in  their  manufacture 
except  malt  and  hops. 

“  E.  J.  E,”  Apply  to  Mr.  Simpson,  of  1,  Ki  nnington- 
road,  who  keeps  constantly  a  large  assortmeitt  of  chemi¬ 
cal  apparatus.  We  do  not  know  whether  Griffin’s 
“  Treatise  on  Glass-blowing”  is  out  of  print.  Get  a  local 
bookseller  to  make  the  inquiry  of  the  publisher. 

“A.Z.”— We  have  repeatedly  given  the  process  for  pre- 
paring  vulcanized  indiartibber.  We  mtist,  therefore,  refer 
our  correspondent  to  our  back  numbers. 

“Mr.  J.  Wilson,  Birmingham.”— Your  request  has  been 
complied  with. 

“  R.  R.  R.’  Ihe  w'ork  in  question  may  be  had  at  the 
imblishers’,  Longman,  Orme,  and  Co.,  I’aternoster-row. 
The  price  is  ^£'1  Is. 

”  T.  B.”— The  concentrated  .acid  should  be  used. 

liiE  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  AU 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 


London  ;  Printed  by  Robert  Palmer,  of  No,  13,  Provi¬ 
dence-place,  Upper  Keniiington-lane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  pari.-h  of  St.  Dunslan- 
in-the-West,  in  the  City  of  London  ;  and  published  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  320,  Strand,  in  the  City  of  Westminster, — March 
10, 1819. 
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lectures  on  organic  chemistry. 

By  Dr.  SHERIDAN  MUSPRATT, 
Professor  to  the  Liverpool  College  of  Chemistry, 
Authoi'  of  numerous  Chemical  Memoirs,  ^c. 

Lecture  IX. 

In  my  last  lecture  we  finished  with  the  ac¬ 
count  of  the  action  of  potassa  upon  indigo,  dis¬ 
proving  the  assertion  of  Qerhardt  that  valerianic 
acid  was  one  of  the  products.  We  will  now 
enter  upon  salicine,  discovered  by  Fontana,  and 
first  obtained  in  a  pure  state  by  Leroux.  It  is 
found  in  the  leaves  and  bark  of  all  bitter  wil¬ 
lows,  in  salix  helix,  also  in  salix  amygdalina, 
and  in  some  varieties  of  the  poplar.  According 
to  M.  Merck,  it  is  best  prepared  by  taking  wil¬ 
low  bark  in  a  crushed  state,  and  exhausting  it 
with  repeated  affusions  of  boiling  water, 
evaporating  the  decoctions,  digesting  for  some 
hours  with  precipitated  oxide  of  lead,  removing 
the  dissolved  lead,  first  by  sulphuric  acid,  then 
by  sulphide  of  barium,  and,  after  the  separation 
of  the  sulphide  of  lead,  concentrating,  when 
salicine  crystallizes.  It  can  be  purified  by  re¬ 
peated  solution  and  crystallization.  When  this 
process  is  carefully  performed  neither  sulphuric 
acid  nor  baryta  remains  in  solution.  Moreover, 
the  formed  sulphide  of  lead  reduces  the  colour 
of  the  menstruum.  Salicine  crystallizes  from 
its  aqueous  solution  in  colourless,  inodorous, 
satiny-looking  laminae,  persistent  in  air,  from 
its  weak  acid  solutions,  in  four-  sided  prisms.  It 
possesses  a  most  styptic  taste,  is  easily  soluble  in 
alcohol  and  boiling  water,  but  is  not  dissolved  by 
ether  or  the  fixed  oils.  Salicine  is  not  precipi¬ 
tated  by  any  reagent.  Strong  sulphuric  acid 
dissolves  it  with  a  blood-red  colour.  By  the 
action  of  diluted  acids  and  heat  it  is  resolved  into 
saliretine  and  sugar.  When  salicine  is  slightly 
warmed  with  synaptase*  it  splits  into  saligenine 
and  sugar  ;  as  the  heat  augments  the  saligenine 
becomes  saliretine.  Salicine  may  be  repre¬ 
sented  as  a  compound  of  sugar  and  saligenine  ; — 

1  eq.  sugar  . .  Cjj  Hjo  Ojo 

1  eq.  saligenine  ....  Hg  O4 

1  eq.  salicine  -  C26  Hjg  0^4 

Saligenine  imparts  to  solutions  of  the  ses- 
quisalts  of  iron  a  deep  indigo-blue  colour.  It 
crystallizes  in  magnificent  pearly  crystals,  so¬ 
luble  in  water,  alcohol,  and  ether.  Saligenine 
remains  unchanged  in  the  air,  but  when  mixed 
with  spongy  platinum  oxidizes,  affording  hy¬ 
dride  of  salicyle  and  water. 

Nitric  acid  at  the  ordinary  temperature,  when 
allowed  to  act  upon  salicine,  changes  the  sali¬ 
genine  into  salicylous  acid,  which  remains  in 
combination  with  the  sugar.  This  compound  is 
called  helicine  by  Piria.  Salicine  with  strong 
nitric  acid  gives  oxalic  and  carbazotic  acids. 
Helicine  in  the  heat  gives  hydride  of  salicyle  ; 
with  alkalis,  metallic  salicylides ;  and  with 
strong  acids,  sugar  and  hydride  of  salicyle. 
When  extremely  weak  nitric  acid  is  employed, 
salicine  affords  another  substance,  helicoidine. 
This  is  a  still  lower  state  of  oxidation,  being  found 
to  consist  of : — 

2  eq.  sugar  . .  .  C24  H30  Ojo 

1  eq.  hydride  of  salicyle  . .  Cj4  Hg  O4 
1  eq.  saligenine  .  €44  Hg  O4 

Anhydrous  helicoidine.  .  C52  H34  Ojg 

This  is  a  most  remarkable  substance  in  its 
constitution.  You  will  see  that  helicoidine  can 
be  also  represented  as  a  compound  of  helicine 
and  salicine : — 

Salicine .  €30  Hjg  O4 

Helicine .  C2g  Hig  O 

14 

Helicoidine  .  05211310,9 

•  The  white  portion  of  sweet  and  bitter  almonds  con¬ 
sists  mostly  of  a  body  remarkable  on  account  of  a  pe¬ 
culiar  decomposition  it  suffers  in  contact  with  amyg'daline 
and  water.  Liebig  and  Wohler  called  the  substance 
emulsiue.  Hobiquet,  who  has  isolated  it,  names  it  sy- 
napUse. 


but  it  does  not  contain  salicine;  only  its  ele¬ 
ments.  Helicoidine  may  be  distinguished  from 
helicine,  being  converted  by  synaptase  into 
sugar,  saligenine,  and  hydride  of  salicyle;  and  by 
weak  acids  into  sugar,  saliretine,  and  hydride  of 
salicyle. 

Helicine  gives  with  synaptase  sugar  and 
hydride  of  salicyle  ;  with  dilute  acids,  in  the 
heat,  hydride  of  salicyle,  which  passes  off  with  the 
aqueous  vapour  and  sugar  remaining  in  the  liquid. 
I  mentioned  that  oil  of  vitriol  dissolves  salicine 
with  a  blood-red  colour,  rutiline  is  formed,  but 
it  is  only  known  in  combination  with  the  acid. 
The  best  way  to  obtain  the  rutilsulphuric  acid  is 
to  mix  the  blood-red  hquor  with  anhydrous 
ether.  Two  layers  appear,  the  upper  consisting 
of  sulphuric  acid  and  ether,  and  the  under  of 
rutilsulphuric  acid  and  ether.  The  lower  stratum 
must  be  agitated  several  times  with  ether  to  get 
rid  of  the  uncombined  sulphuric  acid,  and  then 
the  desired  compound  precipitated  by  anhydrous 
alcohol.  The  formula  for  the  rutilsulphuric 
dcid  is : — 

^28  ^12  O4,  SO3. 

It  IS  a  violet  powder,  which  does  not  combine 
with  bases,  and  is  insoluble  in  water,  alcohol, 
and  ether. 

Rutiline  is  also  formed  by  acting  upon  popu- 
line*  with  sulphuric  acid.  I  have  mentioned  to 
you  several  times  the  hydride  of  salicyle,  first 
discovered  by  Pagenstecher  in  the  volatile  oil  of 
spiraea  ulmaria.  It  is  produced,  you  have  heard, 
as  a  product  of  the  oxidation  of  salicine.  Lowig 
gives  the  following  processes  for  its  preparation. 
The  oil  of  spiraea  is  distilled  with  an  excess  of 
aqua  potassa  till  neutral  oil  ceases  to  pass  over. 
The  residue,  a  solution  of  a  compound  of  the 
hydride  with  potassa,  is  supersaturated  with 
weak  sulphuric  acid,  and  redistilled,  when  the 
acid  hydride  distils  with  aqueous  vapour.  Or, 
according  to  Ettling,  a  mixture  consisting  of 
three  parts  of  salicine,  three  of  bichromate  of 
potassa,  four  and  a  half  of  strong  sulphuric  acid, 
and  thirty- six  of  water,  is  subjected  to  the  retort. 
The  salicine  is  dissolved  in  a  portion  of  the  water, 
the  acid  diluted  with  the  rest,  the  whole  mate¬ 
rials  are  then  mixed ;  heat  is  developed,  and  a 
gentle  effervescence  ensues.  When  this  has 
ceased  the  distillation  is  commenced.  Half  a 
pound  of  salicine  yields  about  two  ounces  of 
hydride  of  salicyle.  In  the  two  processes  the 
distillate  contains  the  hydride,  which  separates 
from  the  water.  It  may  be  purified  by  ablutions 
with  water,  and  rectification  over  chloride  of 
calcium.  Hydride  of  salicyle,  when  perfectly 
pure,  is  a  colourless  oil,  possessing  the  aromatic 
odour  of  the  flower  of  the  spiraea.  It  has  an 
astringent  taste,  leaving  on  the  tongue  a  white 
blister.  The  vapour  t  leaches  litmus.  It  is  slightly 
dissolved  in  water,  but  with  alcohol  and  ether  it 
is  in  all  proportions  miscible.  The  sp.  gr.  of  the 
oil  is  1.1731.  It  boils  at  196°. 

Formula. 

Ci4  Hg  O4,  or  Ci4  Hj  O4  -f  H. 

[To  be  continued.^ 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmaeien  en  Chef  of  the  Hospitals  of  Paris,  S^c, 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS, 
LECTURE  XLIX. 

(lecture  LXXVII.) 
EXTRACTIVE. 

Section  V.— BITTER  EXTRACTIVE  ASSO¬ 
CIATED  WITH  ESSENTIAL  OIL.— 
(^Continued.') 

WHITE  MUSTARD  SEED. 

(Sinapis  alba.) 

The  seeds  of  Sinapis  alba  have  the  greatest 
posaible  analogy  with  those  of  Sinapis  nigra, 

*  Populine  accompanies  salicine  in  the  leaves  and  bark 
of  populus  tremula.  To  obtain  it  the  bark  must  be  boiled 
with  water,  the  decoction  mixed  with  acetate  of  lead,  the 


from  which  they  differ  principally  in  this,  that 
they  contain  sulphosinapisin,  a  substance  which 
is  not  found  in  Sinapis  nigra.  Sulphosinapisin 
was  first  discovered  by  MM.  Henry  and  Garot ; 
it  is  bitter,  inodorous,  soluble  in  water,  alcohol, 
and  ether.  Sulphur  is  one  of  its  constituent 
elements. 

White  mustard  does  not  yield  volatile  oil,  but 
an  acrid,  fixed  principle  is  generated  in  it  under 
certain  circumstances. 

M.  Simon  has  observed  that  the  action  of  hot 
water  deprives  white  mustard  completely  of  its 
acridity.  The  water  need  not  be  boUmg  to  pro¬ 
duce  this  effect. 

The  action  of  ether  or  alcohol  upon  the  dry 
seeds  fails  to  eliminate  any  acrid  principle  ;  but 
if  the  seeds  have  been  moistened  previously 
with  water  they  yield  an  exceedingly  acrid  solu¬ 
tion  with  ether. 

The  acrid  principle  is  generated  by  the  action 
of  water  upon  the  seeds.  It  appears,  however, 
that  the  presence  of  the  sulphosinapisin  is 
equally  necessary  to  the  development  of  the 
acrid  principle,  since  seeds  that  have  been  de¬ 
prived  of  the  sulphosinapisin  by  the  action  of 
alcohol  yield  no  acrid  principle  on  bemg  sub¬ 
sequently  treated  with  water. 

The  acrid  principle  of  the  white  mustard  seed 
was  first  discovered  by  MM.  Robiquet  and 
Boutron.  It  is  an  unctuous,  inodorous,  red^sh 
liquid ;  it  has  a  biting  taste,  analogous  to  that  of 
horseradish.  According  to  M.  Faure,  of  Bor¬ 
deaux,  the  same  principle  is  generated,  though 
to  a  very  trifling  extent  only,  in  the  acrid  pro¬ 
ducts  of  the  action  of  water  upon  Sinapis  nigra. 

To  prepare  the  acrid  principle,  treat  the  cake 
of  the  white  mustard  seeds  with  ether,  by  the 
method  of  displacement ;  separate  the  sweet  oil 
which  comes  off  first.  Distil  the  ethereal  liquids, 
and  treat  the  residue  with  cold  alcohol,  which 
dissolves  the  acrid  principle  in  conjunction  with 
a  portion  of  the  oil.  Distil  the  alcoholic  solution, 
and  treat  the  residue  again  with  cold  alcohol ; 
the  menstruum  dissolves  again  the  acrid  prin¬ 
ciple,  but  this  time  with  a  less  considerable 
admixture  of  oil  than  in  the  first  process.  By 
repeating  the  same  manipulation  five  or  six  times, 
and  oftener,  the  acrid  principle  maybe  gradually 
freed  from  the  greater  portion  of  the  oil. 

White  mustard,  when  left  in  contact  with 
cold  water,  yields  an  almost  insipid,  thick,  mu¬ 
cilaginous  liquid.  Black  mustard,  when  placed 
in  the  same  conditions,  yields  a  trifling  proportion 
of  mucilage,  and  imparts  to  the  water  a  pungent 
taste. — (Cadet.) 

The  seeds  of  white  mustard  left  entire  impart 
to  white  wine  a  disagreeable,  though  only  feeble, 
odour  and  taste,  and  render  the  wine  viscous. 
The  bruised  seeds,  on  the  contrary,  impart  to  the 
liquor  a  very  pungent  taste. 

White  mustard  is  administered  entire  in  me¬ 
dicine.  One  or  several  tablespoonfuls  of  the 
seeds  are  given  per  diem  in  certain  affections  of 
the  digestive  canal. 


GARLIC. 

Garlic  (Allium  sativum)  contains : — 

An  acrid  volatile  oil. 

Starch, 

Albumen, 

Saccharine  matter. 

The  volatile  oil  of  garlic  is  exceedingly  acrid. 
It  produces  a  smart  pain  when  applied  on  the 
skin ;  its  colour  is  yellow,  its  odour  highly 
penetrating.  It  is  denser  than  water ;  it  is  very 
soluble  in  alcohol. 

It  has  been  carefully  studied  by  Wertheim. 
It  consists  of  a  mixture  of  three  different 
essences.  The  one  of  these  three  essences,  and 
which  constitutes  neatly  the  whole  of  the 
mixture,  is  a  hydrosulphuretted  oil, 

C3  Hg  S. 

Of  the  remaining  two,  the  one  contains  a  larger 

excess  of  lead  separated  by  hydrosulphuricacid.  the  filtrate 
concentrated,  then  boiled  with  animal  charcoal,  and  fil¬ 
tered  while  hot.  The  salicine  crystallizes.  When  all  the 
salicine  has  deposited  it  must  be  separated,  and  Uie  men- 
struum  inix6d  with  carbonate  of  potassa,  which  throws 
down  the  populine.  Desiccated  between  folds  of  bibulous 
paper#  and  dissolved  iu  hot  water,  it  is  obtained  pure* 
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amount  of  sulphur  than  the  preceding,  to  which 
it  is  completely  assimilated  by  the  action  of 
potassium,  which  removes  the  excess  of  sulphur. 
The  third  is  an  oxygenated  essence  ;  the  sulphur 
is  replaced  in  it  by  an  equivalent  of  oxygen.  Its 
composition  is : — 

C3  TIs  O. 

The  first  of  these  three  essences  may  be  ob¬ 
tained  pure  by  distilling  the  volatile  oil  of  garlic 
repeatedly  over  potassium.  The  pure  hydro- 
sulphuretted  essence  is  liquid,  very  limpid, 
highly  refrangible,  and  lighter  than  water.  It 
colours  nitrate  of  silver  black ;  sulphuret  of 
silver  is  formed,  and  the  sulphuretted  oil  is  con¬ 
verted  into  the  oxygenated  oil. 

The  oil  of  garlic  is  closely  allied  to  the  essences 
of  the  Cruciferae.  Thus,  the  root  of  Erysimum 
alliaria  contains  an  oil  analogous  to  the  essence 
of  mustard,  whilst  the  leaves  of  the  same  plant 
contain  an  oil  similar  to  the  essence  of  garlic, 
and  sometimes  only  the  common  essence  of  the 
cruciferae. 

100  kilogrammes  of  garlic  yield  200  to  300 
grammes  of  volatile  oil. 

Garlic  administered  internally  acts  as  a  stimu¬ 
lant ;  applied  externally  it  produces  redness,  and 
may  even  draw  blisters. 

G.4.KLIC  PULP. 

Pound  the  garlic  bulbs  in  a  mortar. 

This  pulp  is  sometimes  added  to  mustard 
poultices ;  it  might  also  be  used  alone,  but,  as 
garlic  has  a  tendency  to  produce  ulcerations, 
which  it  is  often  found  difficult  to  cure,  the  better 
course  is  to  use  mustard  poultices  instead,  either 
with  or  without  admixture  of  garlic. 

GARLIC  VINEGAR. 

Take  of  Garlic,  1  part. 

Strong  vinegar,  12  parts. 

Let  the  garlic  macerate  in  the  vinegar  for  eight 
days. 

OXYMEL  OF  GARLIC. 

Take  of  Garlic  vinegar,  100  parts. 

White  honey,  200  parts. 

Evaporate  the  vinegar  in  the  Avater-bath  until 
it  is  reduced  to  twenty-nine  parts  ;  add  the  honey, 
and  form  a  mellite  by  simple  solution.  Clarify 
by  filtration  through  paper. 

SYRUP  OF  GARLIC. 

Take  of  Garlic,  1  part. 

Boiling  water,  8  parts. 

White  sugar,  about  16  parts. 

Let  the  oil  infuse  in  the  Avater  ;  strain,  and 
add  to  100  parts  of  the  liquid  190  parts  of  sugar. 
Make  a  syrup  by  solution  in  the  Avater-bath. 

This  syrup  is  given  as  a  vermifuge. 


ONION. 

The  onion  (Allium  cepa)  contains,  according  to 
Fourcroy  and  Vauquelin  : — 

Volatile  oil, 

Uncrystallizable  sugar. 

Gum, 

Animal  matter. 

Phosphoric  acid, 

Acetic  acid. 

Phosphate  of  lime. 

Citrate  of  lime. 

The  volatile  oil  of  the  onion  is  acrid  and  pun¬ 
gent  ;  it  contains  sulphur,  like  that  of  garlic,  but 
is  colourless. 

The  juice  of  the  onion  is  colourless.  Upon  ex¬ 
posure  to  the  air  it  acquires  a  rose  tint.  Left  to 
itself,  it  does  not  sufl'er  alcoholic  fermentation, 
but  acetic  acid  and  mannite  are  generated  in  it. 
Onion  possesses  stimulating  and  diuretic  proper¬ 
ties.  The  process  of  coction  dissipates  the  vo¬ 
latile  oil  of  the  onion,  and  the  product  (the  syrup 
or  the  boiled  pulp,  for  instance)  has  no  longer 
stimulating  properties. 

DIURETIC  POTION. 

Take  One  onion. 

A  pinch  of  incised  cresses. 

600  grammes  of  clarified  whey. 

Cut  the  onion  in  slices,  and  pour  the  boiling 
whey  over  the  slices  and  the  incised  cresses.  Letit 
infuse,  and  strain. 

DIURETIC  AAINE. 

Take  of  Onions,  No.  2. 

White  wine,  100  grammes. 


Let  the  onions  macerate  in  the  Avine,  and 
strain. 

This  is  a  popular  remedj’-,  which  enjoys  a  con¬ 
siderable  and  well-deserved  reputation  as  a  diu¬ 
retic. 

SYRUP  OF  ONIONS. 

Take  of  White  onions,  2  parts. 

White  sugar,  5  parts. 

Boil  the  onions  in  four  times  their  weight  of 
water  ;  strain  the  liquid,  and  prepare  a  syrup  by 
coction  and  clarification. 

Or  mix  the  decoction  of  the  onions  Avith  sugar 
syrup,  and  boil  the  mixture  down  to  the  proper 
degree  of  consistence. 

The  syrup  of  onions  is  viscous.  It  is  given 
as  a  demulcent  in  colds  ;  part  of  its  action  may 
be  attributable,  perhaps,  to  the  presence  of  some 
fixed  principle  analogous  to  scillitin. 


Section  VI.— EXTRACTIVE  ASSOCIATED 
WITH  RESIN  AND  ESSENTIAL  OIL. 
The  substances  in  which  the  extractive  is  asso¬ 
ciated  with  resin  and  essential  oil  constitute, 
almost  Avithout  exception,  medicinal  agents.  To 
this  class  belong  more  particularly  the  fol- 
loAAung  : — 

The  corymbiferse. 

The  roots  of  the  ombellifera;. 

Savin, 

Rue, 

Juniper  berries, 

Virginian  snakeroot. 

Valerian, 

Iris  florentina. 


CORYMBIFER.E. 

We  find  in  the  corymbiferae  a  bitter  matter  and 
volatile  oil.  The  presence  of  these  two  principles 
imparts  to  the  corymbiferae  tonic  and  stimulating 
properties.  According  as  the  bitter  or  the  vo¬ 
latile  principle  predominates,  the  plants  are  more 
tonic  than  stimulating  or  vice  versa. 

It  is  on  account  of  these  general  properties 
that  the  corymbiferae  are  employed  in  medicine 
as  emmenagogues,  anti-hysterics,  vulneraries, 
stomachics,  and  febrifuges. 

The  elicampane  and  the  Solidago  virga  aurea 
are  used  chiefly  as  bitter  tonics ;  they  contain 
only  a  comparath'ely  small  proportion  of  volatile 
oil. 

We  use  as  emmenagogues,  stomachics,  and 
stimulants,  the  various  species  of  Artemisia  and 
of  the  Achilleie,  the  Matricaria  parthenium, 
Matricaria  chamoemilla,  Anthemis  nobilis ;  it 
is  perhaps  to  the  same  stimulating  property  that 
the  Mikania  guako  and  the  Mikania  opifera,  of 
Brazil,  OAve  their  efficacy  against  snake-bites. 

As  vermifuges  we  use  principally  the  San- 
tolina  chamcecyparissus,  Tanacetum  vulgare, 
Artemisia  absinthium,  the  floAvers  of  Artemisia 
contra  and  Artemisia  judai'ea  AA'hich  yield  the 
Semen-contra  of  Aleppo,  those  of  A.  glomerulata 
and  ramosa  which  yield  the  Semen-contra  of 
Barbary,  and  those  of  A.  campestris  and  ab¬ 
sinthium  AA'hich  yield  our  indigenous  semen- 
contra,  and  also  the  seeds  of  Ascaricida  anthcl- 
mintica,  Avhich  are  known  in  India  by  the  name 
of  Calageri.  The  mixture  of  three  plants  of  this 
family  constitute  the  anthelmintic  species. 

ANTHELMINTIC  SPECIES. 

Take  of  Tops  of  AvormAvood, 

“  tansy, 

FloAA'ers  of  the  Roman  camomile 
(Anthemis  nobilis),  of  each  equal 
parts. 

Mix. 

Several  species  of  the  corymbiferm  are  used  as 
vulneraries ;  to  this  class  belong  more  par¬ 
ticularly  Achillsea  millefolium,  the  white  Gene- 
pis  (Artemisia  glacialis,  rupestris,  mutellina, 
vallesia' a,  and  spicata),  the  black  Genepis 
(Achilliea  herba  rosa,  moschata,  atrata). 

Some  of  the  corymbiferae  Avhich  have  less 
energetic  properties  are  used  as  pectorals ;  such 
are,  for  instance,  the  Tussilago  farfara,  Gnapha- 
lium  dioicum,  Eupatorium  ayapana,  Hubei  lia 
ambavilla  (of  the  Mauritius).  Some  species 
(marigold,  groundsel,  &c.)  are  nearly  altogether 
inert, 


Some  of  the  corymbiferae  have  properties 
totally  different  from  those  of  the  generality. 
Thus,  for  instance,  the  Bailleria  aspera,  of 
Cayenne  has  the  faculty  of  intoxicating  fishes  ; 
the  root  of  Eupatorium  cannabinum  is  purgatiA'e, 
and  contains,  according  to  M.  Righimi,  an  alka¬ 
line  base  of  a  pungent  taste,  and  to  Avhich  that 
gentleman  has  given  the  name  Eiipatorin ;  the 
root  of  Arnica  has  been  used  as  an  emetic  ;  the 
fioAA'ers  of  Arnica  have  an  energetic  action,  and 
produce  giddiness  and  trembling. 

Certain  of  the  corymbiferm  have  a  pungent 
taste,  Avhich  provokes  salivation ;  these  are, 
accordingly,  used  as  sialalogues.  Such  are,  for 
instance,  the  Spilanthusoleracea,  Acmella  repens 
and  mauritiana,  Bidens  tripartita  and  cernua, 
Osmites  camphorina  (of  the  Cape).  This  latter 
plant  yields  upon  distillation  a  Avater  Avhich  is 
sometimes  given  against  paralysis,  and  bears  the 
name  of  “Eau  de  Paquerettes.”  The  same 
sialalogic  property  Ave  find  also  in  the  roots  of 
the  Anthemis  pyrethrum,  Achillsea  ptarmica, 
Spilanthus  urens,  of  Caithagena,  Sigisbeckia 
orientalis,  of  India.  According  to  the  analysis  of 
M.  Gauthier,  the  acrid  principle  of  the  Anthemis 
pyrethrum  is  a  species  of  resino'id  oil,  insoluble 
in  water ;  a  perfectly  analogous  matter  has  been 
found  in  the  Spilanthus  oleracea. 

All  the  essential  oils  of  the  corymbiferae  have 
the  general  characteristic  of  volatile  oils  ;  those 
of  them  which  have  been  studied  are  oxy¬ 
genated,  and  appear  to  consist  of  a  mixture  of 
several  essences.  The  chemical  properties  of  the 
bitter  principle  of  the  corymbiferae  are  not  Avell 
knoAvn.  In  the  flower-tops  of  several  species 
of  the  genus  Artemisia  Ave  find  santolin,  a  crys¬ 
talline  matter  of  Avhich  the  solution  is  exceedingly 
bitter.  AVhat  analogy  there  exists  between  this 
and  the  other  bitter  principles  of  the  family  Ave 
do  not  know,  However,  5l.  Leroz,  of  Brussels, 
has  extracted  from  tansy  an  analogous  matter 
Avhich  is  Avhite,  crystalline,  exceedingly  bitter, 
hardly  soluble  in  Avater,  but  very  readily  soluble 
in  alcohol,  and  still  more  so  in  ether. 


ELICAMPANE. 

The  root  of  the  elicampane  (Inula  helenium)  is 
the  only  part  of  this  plant  which  is  used  in  me¬ 
dicine.  It  is  given  as  a  tonic  and  a  stimulant. 
It  is  recommended  particularly  in  chronic 
catarrhs  with  pulmonary  obstruction.  It  is  also 
frequently  employed  in  cases  of  general  debility 
occurring  in  young  girls  labouring  under 
amenorrhoea ;  it  is  iikcAvise  used  in  cases  of 
visceral  obstruction. 

The  root  of  the  elicampane  has  been  analyzed 
by  Feneulle  and  John.  It  contains  : — ■ 

Volatile  oil, 

Helenin, 

A  soft  and  acrid  resin, 

AVax, 

Bitter  extractive, 

Gum, 

Inulin, 

Vegetable  albumen. 

Some  salts. 

The  helenin,  Avhich  is  called  also  camphor  of 
elicampane,  is  a  stearoptene.  Upon  the  distilla¬ 
tion  of  the  elicampane-ioot  a  yellowish  oil  passes 
over,  Avhich  sinks  to  the  bottom  of  the  Avater  and 
concretes  ;  this  is  the  helenin.  It  may  be  ob¬ 
tained  in  the  crystalline  stale  by  the  refrigeration 
of  a  hot  saturated  alcoholic  tincture  of  elicam¬ 
pane. 

Helenin  is  a  A'olatile  substance ;  it  has  the 
smell  of  the  elicampane.  It  fuses  at  161.6  Fahr.  ; 
it  is  sparingly  soluble  in  water  and  cold, 
but  very  readily  soluble  in  hot,  alcohol.  It  dis¬ 
solves  readily^  in  the  volatile  oils  and  in  ether. 
M.  Gerhardt  gives  its  enmposition  as 
CTi  Hu  Og. 

According  to  M.  Rich,  of  Mulhouse,  the  pro¬ 
portion  oI  belenin  in  the  dry  root  increases  Avith 
age. 

The  resin  of  elicampane  is  soft  and  brown  ;  it 
has  a  bitter,  acrid,  and  disagreeable  taste.  It 
has  an  aromatic  odour  Avhich  it  exhales  when 
heated,  It  is  not  soluble  in  water,  but  dissolves 
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readily  in  alcohol  and  in  ether.  The  heat  of 
boiling  water  suffices  to  effect  its  fusion. 

Inulin  is  a  species  of  starch  which  was  first 
discovered  by  Rose  in  the  elieampane-root,  but 
has  since  been  found  in  several  other  substances, 
and  more  particularly  in  the  roots  of  plants  of  the 
family  of  the  corymbiferte.  It  has  the  same 
chemical  composition  as  starch.  It  is  white, 
pulverulent,  and  has  neither  smell  nor  taste. 
When  heated  to  somewhat  above  212°  Fahr.,  it 
loses  w'ater  and  enters  into  fusion.  It  strikes  a 
yellow  tint  with  iodine.  It  is  very  sparingly  so¬ 
luble  in  cold,  but  very  readily  soluble  in  boiling, 
water.  Its  aqueous  solution  is  mucilaginous;  upon 
the  evaporation  of  this  solution  the  inulin  sepa¬ 
rates  in  the  form  of  membranous  pellicles.  Upon 
refrigeration  of  the  boiling  solution,  the  inulin  is 
deposited  in  the  pulverulent  state.  After  pro¬ 
tracted  ebullition  the  inulin  is  found  to  have  lost 
the  property  of  separating  from  the  solution  upon 
cooling. 

Inulin  is  not  soluble  in  alcohol.  Dilute  acids 
convert  it  more  readily  into  sugar  tliair  they  do 
starch.  Supposing  starch  and  inulin  to  be  pre¬ 
sent  together  in  the  same  solution,  the  inulin  will 
be  deposited  alone  if  the  starch  be  present  in  ex-' 
cess,  whereas,  if  the  inulin  predominate,  the  pre¬ 
cipitate  of  the  latter  will  carry  down  with  it  a 
portion  of  the  starch. 

POWDEH  of  ELICAMPANE. 

Pveduce  the  root  to  powder  without  leaving 
any  residue. 

The  powder  of  elicampane  is  given  in  doses  of 
from  50  to  60  centigrammes  to  4  and  even  8 
grammes. 

PRESEIIVE  OF  ELICAMPANE. 

Take  of  Powder  of  elicampane,  1  part. 

Water,  2  parts. 

Pounded  sugar,  8  parts. 

Mix  the  pow'der  with  the  wmter,  and  let  the 
mixture  stand  at  rest  for  several  hours  ;  add  sub¬ 
sequently  the  sugar,  and  heat  a  few  minutes  in 
the  water-bath. 

This  preserve  was  formerly  prepared  with  the 
pulp  of  the  root,  obtained  by  coction.  Thus 
prepared,  it  was  exceedingly  liable  to  speedy 
alteration. 

DISTILLED  W'ATER  OF  ELICAMPANE. 

Take  of  Powdered  dry  elicampane-root,  any 
quantity  you  like. 

W  ater,  a  sufficiency. 

Moisten  the  root  with  water,  leave  it  for 
twelve  hours  in  that  state,  and  then  distil  off 
four  parts  of  product  in  the  steam  apparatus. 
The  distillate  is  turbid,  owing  to  particles  of 
helenin  which  it  holds  in  mechanical  sus¬ 
pension  ;  after  some  time  these  particles  are  de¬ 
posited. 

POTION  OF  ELICAMPANE. 

Take  of  Pounded  elicampane  -  root,  20 
grammes. 

Boiling  water,  1,000  grammes. 

Let  the  root  infuse  in  the  water  for  one  hour  ; 
strain, 

EXTRACT  OF  ELICAMPANE. 

Reduce  the  root  to  the  state  of  a  semi-fine 
powder,  moisten  this  with  half  its  w' eight  of 
water,  and  lixiviate  with  water  at  68°  F.,  taking 
care  to  pile  the  powder  rather  lightly.  Heat 
the  liquor  in  the  w'ater-bath  ;  strain,  to  separate 
the  coagulum  which  forms,  and  evaporate  in 
the  w’atei-bath  to  the  consistence  of  an  extract. 

From  100  parts  of  root  I  obtained  22.5  parts  of 
extract. 

WINE  OF  ELICAMPANE. 

Take  of  Elicampane-root,  1  part. 

White  wine,  32  parts. 

Alcohol  of  56  C.  (21°  Cartier),  1 
part. 

Pound  the  root,  add  the  alcohol,  let  the  mix¬ 
ture  stand  for  twenty-four  hours,  pour  the  wine 
over  it,  and  let  the  whole  macerate  for  eight 
days  ;  strain. 

Thirty  grammes  of  the  wine  represent  one 
gramme  of  the  root. 

ALCOHOLIC  TINCTURE  OF  ELICAMPANE. 

Take  of  Elicampane-root,  1  part. 

Alcohol  at  56  C.  (21°  Cartier),  5 
parts. 


Let  the  root  macerate  in  the  alcohol  for  fif¬ 
teen  days  ;  strain  with  expression,  and  filter. 


WORMWOOD. 

M.  Braconnot  found  in  wormwood  (Artemisia 
absinthium)  : — 

Volatile  oil, 

A  very  bitter  resiniform  matter, 

A  very  bitter  animalized  matter, 
Chlorophyle, 

Albumen, 

A  peculiar  starch. 

An  animalized  matter  of  faint  taste. 
Some  salts,  and  among  others  succi¬ 
nate  of  potass. 

The  volatile  oil  of  absinthium  has  a  dark 
green  colour.  It  may  be  rendered  colourless, 
however,  by  rectification  over  lime.  The  recti¬ 
fied  oil  boils  at  392°  to  401°.  Its  composi¬ 
tion  is  thesame  as  that  of  camphor. —  (Leblanc.) 

The  properties  of  the  bitter  principles  are  only 
imperfectly  known  to  us.  The  one  designated 
bitter  resiniform  matter  imparts  a  bitter  taste  to 
cold  water,  although  it  is  nearly  insoluble  in 
that  menstruum.  It  dissolves  more  copiously  in 
boiling  water ;  the  hot  solution  turns  turbid 
upon  cooling,  owing  to  the  separation  and  sus¬ 
pension  of  minute  particles  of  the  dissolved 
resin.  It  is  soluble  in  alcohol;  water  precipi¬ 
tates  it  again  from  the  alcoholic  solution.  This 
matter  remains  undissolved  when  the  alcoholic 
extract  of  absinthium  is  treated  with  water. 

The  animalized  bitter  matter,  on  the  contrary, 
is  soluble  in  cold  water,  and  very  sparingly 
soluble  only  in  alcohol.  The  infusion  of  worm¬ 
wood  contains  both  bitter  matters,  as  the  insolu¬ 
ble  re-siniform  matter  is  made  to  dissolve  in  the 
boiling  water  by  the  presence  and  influence  of 
the  other  principles  of  the  wormwood. 

According  to  Mein,  the  bitter  principle  of  ab¬ 
sinthium  is  a  colourless,  partly  amorphous, 
partly  crystalline,  matter,  readily  soluble  in  al¬ 
cohol,  ether,  and  the  alkalis,  and  susceptible  of 
combination  with  the  metallic  oxides. 

This  subject  has  not,  however,  as  yet  been 
sufficiently  investigated. 

In  wormwood  we  have  a  combination  of  tonic 
and  stimulating  properties,  owing  to  the  associa¬ 
tion  of  the  bitter  principle  with  the  volatile 
oil. 

Wormwood  is  an  excellent  and  most  exten¬ 
sively  used  stomachic.  It  is  also  partly  appre¬ 
ciated  as  a  good  febrifuge,  emmenagogue,  and 
vermifuge. 

Ifiie  pharmaceutical  preparations  of  absinthium 
are  divided  into  three  classes,  viz.  : — 

1.  Preparations  which  contain  the  volatile  oil 
alone. 

2.  Preparations  which  contain  the  fixed  prin¬ 
ciples  alone. 

3.  Preparations  which  contain  both  the  fixed 
and  volatile  principles. 


§  I.  PREPARATIONS  WHICH  CONTAIN 
THE  VOLATILE  OIL  ALONE. 

ESSENTIAL  OIL  OF  WORMWOOD. 

The  colour  of  this  oil  is  green,  sometimes  yel¬ 
low  ;  its  taste  is  acrid  and  bitter. 

The  extraction  of  the  volatile  oil  of  wormwood 
ditfers  in  nothing  from  that  of  other  volatile  oils. 
It  is  given  at  the  dose  of  1  to  5  drops.  On 
account  of  its  acridity  certain  precautions  are 
necessary  in  its  administration.  When  intended 
for  internal  use  it  is  mostly  given  in  a  potion, 
syrup,  mucilage,  or  other  vehicle  ;  this  is  done 
in  order  to  guard  against  the  too  energetic  im¬ 
pression  which  the  pure  oil  would  make  upon 
the  stomach.  It  is  also  used  externally  in  fric¬ 
tions  on  the  abdomen  as  a  vermifuge.  For  the 
latter  purpose  it  is  mixed  with  from  three  to 
four  times  its  volume  of  some  fixed  oil. 

DISTILLED  WATER  OF  WORMWOOD. 

Take  of  Fresh  wormwood  tops,  1  part. 

Water,  a  sufficiency. 

Distil  in  the  steam  apparatus  to  draw  off  2 
parts  of  distilled  water. 


§  II.  PREPARATIONS  WHICH  CONTAIN 
THE  FIXED  PRINCIPLES  ALONE. 

EXTRACT  OF  WORMWOOD. 

Take  of  Dry  wormwood  tops,  any  quantity 
you  like. 

Reduce  the  tops  to  the  state  of  a  semi-fine 
powder,  and  moisten  them  with  one  half  its  own 
weight  of  water  ;  leave  it  in  this  state  for  two 
hours,  and  lixiviate,  taking  care  to  pile  the 
powder  rather  lightly.  Evaporate  the  liquors  to 
the  consistence  of  an  extract. 

One  part  of  the  extract  represents  the  soluble 
matters  of  about  four  parts  of  the  dry  plant. 


§  III.  PREPARATIONS  WHICH  CONTAIN 

BOTH  THE  FIXED  AND  VOLATILE 

PRINCIPLES. 

INFUSION  OF  WORMWOOD, 

Take  of  Dry  wormwood  tops,  4  to  8  grammes. 

Boiling  water,  1,000  grammes. 

Let  the  tops  infuse  in  the  water  for  one  hour ; 
strain. 

SYRUP  OF  WORMWOOD. 

Take  of  Tops  of  wormwood,  I  part. 

Boiling  water,  8  parts. 

Sugar,  about  15  parts. 

Let  the  tops  infuse  in  the  water ;  strain  with 
expression,  permit  the  mechanically- suspended 
particles  to  subside,  decant,  and  add  to  100  parts 
of  the  clear  liquid  190  parts  of  sugar.  Make  a 
syrup  by  simple  solution  in  a  close  water-bath. 

This  mode  of  preparation  gives  a  syrup  highly 
charged  with  the  bitter  and  aromatic  principles 
of  absinthium.  It  is  a  better  product  than  that 
prepared  according  to  ilM.  Henry  and  Gui- 
bourt’s  method,  which  consists  in  evaporating 
the  infusion  of  absinthium  and  aromatizing  the 
b  iled  syrup  with  the  distilled  water  of  the 
plant.  Nor  does  the  method  of  displacement 
yield  an  equally  satisfactory  result,  because  this 
latter  method  would  require  a  much  larger 
quantity  of  liquid  for  the  total  extraction  of  the 
plant  than  is  needed  if  infusion  is  resorted  to. 

The  syrup  of  wormwood  is  specially  intended 
for  children,  who  take  it  more  willingly  than  any 
other  preparation  of  absinthium. 

20  grammes  of  the  syrup  correspond  to  about 
1  gramme  of  the  plant. 

WINE  OF  WORMWOOD. 

Take  of  Dry  wormwood  leaves,  1  part. 

Generous  white  wine,  32  parts. 

Alcohol  of  86  C.  (31°  Cartier)  1  part. 

Cut  the  leaves,  pour  the  alcohol  over  them, 
let  the  mixture  stand  for  twenty-four  hours,  and 
add  then  the  ivhite  wine ;  let  the  whole  macerate 
for  two  days  ;  strain  with  expression,  and  filter. 

30  grammts  of  the  wine  correspond  to  1 
gramme  of  the  plant. 

ALCOHOLIC  TINCTURE  OF  WORMWOOD. 

Take  of  Dry  tops  of  absinthium,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  5 
parts. 

Let  the  plants  macerate  in  the  alcohol  for 
several  days  ;  strain  with  expression,  and  filter. 
aUINTESSENCE  OF  ABSINTHIUM. 

Take  of  Dry  tops  of  wormwood, 

“  lesser  wormwood,  of 
each  2  parts. 

Pounded  cloves. 

Sugar,  of  each  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  32 
parts. 

Let  the  solid  ingredients  macerate  in  the 
alcohol  for  eight  days  ;  strain  with  expression, 
and  filter. 

This  tincture  is  a  popular  stomachic. 

WORMWOOD  OIL. 

Take  of  Dry  wormwood  tops,  1  part. 

Olive  oil,  8  parts. 

Digest  in  the  water-bath,  strain  with  expres¬ 
sion,  and  filter. 

This  oil  has  a  fine  green  colour.  It  is  used  in 
frictions  on  the  abdomen  as  a  vermifuge. 

Dose,  thirty  to  sixty  grammes. 

MUGWORT  OR  MOTHERWORT. 

The  leaves  and  tops  of  the  mugwort  (Ar¬ 
temisia  vulgaris)  are  considered  to  possess 
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stimulating,  emmenagogue,  and  anti-hysteric 
properties.  Like  all  the  Corytr.biferae,  they 
contain  both  a  volatile  oil  and  a  bitter  principle. 

They  are  frequently  given  in  ptisan,  at  the 
dose  of  twelve  grammes  for  a  quart  of  water ; 
but  more  frequently  still  in  concentrated  in¬ 
fusion,  as  clysters,  with  a  view  to  react  upon 
the  womb. 

Upon  reducing  the  leaves  of  mug  wort  to 
powder  there  remains  a  downy  residue,  con¬ 
stituting  a  species  of  cotton,  which  is  used  for 
the  preparation  of  moxas. 

The  root  of  the  mugwort  has  been  given  with 
success  in  some  rare  cases  of  epilepsy  and  8t. 
Vitus’s  dance,  at  the  dose  of  four  to  eight 
grammes. 

bresler’s  antiepileptic  powder. 

Take  of  Powder  of  mug  wort-root,  1  part. 

Sugar  in  powder,  2  parts. 

Mix. 

Dose,  one  teaspoonful  four  times  a  day. 

DISTILLED  WATER  OF  MUGWORT. 

Take  of  Fresh  tops  of  mugwort,  1  part. 

Water,  a  sufficiency. 

Distil  in  the  steam  apparatus,  and  draw  off  one 
part  of  product, 

SYRUP  OF  MUGWORT. 

This  syrup  is  prepared  in  the  same  manner  as 
that  of  wormwood. 

ROMAN  CAMOMILE. 

The  flower  of  the  Roman  camomile  (Anthemis 
nobilis)  is  exceedingly  bitter.  Previously  to  the 
discovery  of  bark  it  was  considered  the  best 
febrifuge.  It  is  still  extensively  used  on  account 
of  its  bitterness,  and  of  the  stimulating  volatile 
oil  which  it  contains.  It  is  a  popular  remedy 
against  the  windy  colic.  The  bitter  principle  of 
the  camomile  is  soluble  in  water  and  in  alcohol. 
The  volatile  oil  is  of  a  dark  blue  colour  and 
viscous  consistence.  It  turns  brown  upon  ex¬ 
posure  to  the  air. 

INFUSION  OF  CAMOMILE. 

Take  of  Roman  camomile  flowers,  4  to  8 
grammes. 

Boiling  water,  1,000  grammes. 

Let  the  flowers  infuse  in  the  water  for  one 
hour;  strain. 

EXTRACT  OF  CAMOMILE. 

Take  of  Roman  camomile  flowers,  1  part. 

Lukewarm  water,  two  parts. 

Reduce  the  flowers  to  the  state  of  a  semi-fine 
powder,  and  treat  the  latter  with  the  lukewarm 
water  according  to  Cadet’s  method;  evaporate 
the  liquor  to  the  consistence  of  an  extract. 

Or  you  may  resort  to  lixiviation,  in  which  case 
the  flowers  are  to  be  minutely  chopped,  moist¬ 
ened,  and  piled  up  very  compactly. 

The  extract  has  lost  most  of  the  aromatic 
principle,  but  it  retains  the  bitter  matter  of  the 
camomile. 

It  is  an  efficacious  remedy,  which,  however,  is 
not  much  in  use  now. 

The  camomile  yields  the  one  fifth  of  its  weight 
of  extract. 

CAMOMILE  OIL. 

Take  of  Dry  camomile  flowers,  1  part. 

Olive  oil,  8  parts. 

Heat  for  a  few  hours  in  the  water-bath ;  strain 
with  expression ;  let  the  fluid  clear,  and  filter. 


SEMEN-CONTRA. 

Semen-contra  is  the  flower  (not  yet  unfolded) 
of  several  species  of  Artemisia.  It  is  attributed 
more  particularly  to  Artemisia  contra,  judaica, 
and  glomerulata.  It  is  an  excellent  vermifuge, 
which  is  given  to  adults  at  the  dose  of  four  to 
eight  grammes.  It  is  employed  more  particularly 
against  lumbrici  ;  a  mild  purgative  is  frequently 
associated  with  it. 

According  to  Trommsdorf’s  analysis.  Semen- 
contra  contains  : — 

Volatile  oil, 

A  hard  resin. 

Bitter  extract. 

Several  observers  (Kahler,  Alms,  Merck)  have 
found  in  it  since  a  crystallized  matter  to  which 
the  name  Santonin  has  been  given. 


The  resin  observed  by  Trommsdorf  has  a  dark 
greenish-yellow  colour,  and  a  bitter  taste.  It  is 
friable.  It  fuses  at  212°  Fahr. ;  it  is  readily 
soluble  in  alcohol,  in  hot  ether,  and  in  the 
alkalis,  but  insoluble  in  essence  of  turpentine. 

The  essential  oil  constitutes  eight  parts  of  the 
semen-contra.  It  has  a  pale  yellow  colour,  an 
acrid  and  bitter  taste,  and  a  sharp  penetrating 
odo’ir,  somewhat  analogous  to  that  of  mint.  It 
is  highly  volatile. 

Santonin  has  very  remarkable  properties.  It 
is  crystalline.  The  crystals  are  colourless  and 
brilliant;  their  form  is  that  of  elongated  quadri¬ 
lateral  tables.  It  has  neither  smell  nor  taste.  It 
is  volatile.  It  is  insoluble  in  water,  but  dissolves 
in  alcohol  and  in  ether ;  the  solution  has  a  bitter 
taste.  It  dissolves  equally  in  essence  of  turpen¬ 
tine.  It  combines  with  bases,  and  forms  crystal- 
lizable  salts  with  lime,  baryta,  and  oxide  of  lead. 
When  santonin  is  heated  with  an  alkaline  base, 
water,  and  alcohol,  the  liquid  turns  red,  and 
subsequently,  upon  refrigeration,  the  new  salt 
crystallizes  in  silky  needles,  which  present  at 
first  a  red  colour,  which  they  lose  subsequently 
and  turn  white.  This  change  of  colour  commences’ 
at  the  top  of  the  crystals,  and  proceeds  succes¬ 
sively  downwards.  According  to  Liebig’s  ana¬ 
lysis  of  santonin,  this  principle  is  a  compound 


of : — 

Carbon .  79.51 

Hydrogen .  7,46 

Oxygen .  22,03 


Professor  Peretti  looks  upon  it  as  an  acid  salt  of 
potass  (bisantoniate  of  potass).  Kahler  recom¬ 
mends  the  following  process  for  the  preparation 
of  santonin: — Distil  the  ethereal  tincture  of  the 
semen-contra.  The  residue  is  oleaginous ;  but 
the  next  morning  crystals  will  be  found  to  have 
formed,  which  may  then  be  purified  by  a  fresh 
crystallization.  They  are  for  this  purpose  re¬ 
dissolved  in  alcohol  mixed  with  a  little  hydro¬ 
chloric  acid. 

M.  Merck  proposes  the  following  process  :  — 
Subject  the  semen-contra  to  the  action  of  hy¬ 
drated  lime  and  alcohol.  Evaporate  the  liquor 
to  one  fourth  ;  filter  to  separate  the  resin.  Evapo¬ 
rate  now  to  dryness,  and  treat  the  residue  with 
concentrated  acetic  acid,  with  the  aid  of  heat : 
the  santonin  crystallizes  upon  the  refrigeration  of 
the  solution  obtained.  Purify  the  crystals  by 
solution  in  alcohol,  and  by  charcoal. 

Santonin  is  a  most  excellent  vermifuge  at  the 
dose  of  30  to  40  centigrammes.  It  seems  to  act 
as  a  specific  against  lumbrici ;  as  it  is  almost 
tasteless,  children  take  it  without  aversion ;  once 
arrived  in  the  intestinal  tube,  it  is  dissolve  by 
the  influence  of  the  alkaline  secretions,  and  com¬ 
mences  to  act  at  once  with  great  vigour  and  effi¬ 
cacy. — (Mialhe  and  Calloud.)* 

CALLOUD’s  SANTONIN  LOZENGES. 

Take  of  Santonin  in  powder,  1  part. 

White  sugar  in  powder,  40  parts. 

Mucilage  of  gum  tragacanth,  a  suffi¬ 
ciency. 

Mix,  and  make  into  lozengers  of  1  gramme  each. 

Each  lozenge  contains  2^  centigrammes  of 
santonin. 

POWDER  OF  SEMEN-CONTRA. 

Pulverize  the  semen-contra  without  leaving 
any  residue.  Put  the  powder  in  a  tight-stoppered 
flask,  and  keep  this  in  a  dark  place.  The  powder 
of  semen-contra  is  frequently  mixed  with  the 
paste  of  biscuit  or  gingerbread,  in  order  to  faci¬ 
litate  its  administration  to  children. 

VERMIFUGE  POTION. 

Take  of  Semen-contra,  8  grammes. 

Boiling  water,  125  grammes. 

Syrup  of  orange-peel,  32  grammes. 

Let  the  semen-contra  infuse  in  the  water ; 
strain,  and  add  the  syrup  to  the  strained  liquid. 

EL.a:OSACOHARUM  OP  SEMEN-CONTRA. 

Take  of  Volatile  oil  of  semen-contra,  6  drops. 

Sugar,  4  grammes. 

This  formula  is  by  M.  Bouillon-Lagrange. 

•For  a  greatly-improved  method  of  preparing  santonin 
we  refer  to  last  week’s  number  (page  240) — “On  the  Pre¬ 
paration  of  Santonin.  By  M.  Calloud.” 


SYRUP  OF  SEMEN- CONTRA. 

Take  of  White  sugar  syrup,  32  grammes. 

Volatile  oil  of  semen-contra,  2  drops. 

Mix. 


ON  THE  CHEMICAL  NATURE  OF  FATS 
AND  WAX. 

A  LECTURE  DELIVERED  AT  THE  ROYAL  INSTITU¬ 
TION  OF  GREAT  BRITAIN,  MARCH  9,  1849. 

By  B.  COLLINS  BRODIE,  Esq. 


So  long  as  the  chemist  confines  his  attention 
to  the  great  physical  distinctions  of  the  proper¬ 
ties  of  different  bodies,  he  feels  no  difficulty  in 
bringing  the  result  of  his  investigations  before 
his  hearers,  because  he  is  able  to  bring  with  his 
statements  the  demonstrations  and  experiments 
which  he  has  previously  made  in  his  laboratory, 
which  are  at  once  the  statement  and  the  product 
of  his  researches ;  but  when  he  comes  to  speak 
of  the  delicate  differences  of  bodies  resembling 
each  other  in  outward  qualities,  and  to  describe 
their  intimate  relationship,  the  progress  at  which 
he  was  content  to  prosecute  his  labours  in  the 
laboratory  is  by  far  too  tedious  for  an  audience, 
and  the  experiments  too  intricate  for  the  inspec¬ 
tion  of  a  large  circle  of  observation.  He  can 
then  only  appeal  for  the  acceptance  of  his  asser¬ 
tions  to  the  credibility  he  may  have  in  any  way 
gained  with  his  hearers,  and  rather  illustrates 
than  proves  the  'positions  and  conclusions  it  is 
his  desire  to  establish.  There  is  no  matter  more 
interesting  than  those  intimate  molecular  rela¬ 
tions  of  number  which  are  observed  to  exist  in, 
and  in  a  great  degree  to  characterize,  great 
classes  of  natural  bodies,  and  none  more  illus¬ 
trative  of  the  harmony  and  beauty  of  science. 
In  the  subject  we  shall  consider  this  evening 
you  will  recognise  a  great  type  of  organic  in¬ 
vestigation.  Whatever  interest  attaches  to  this 
branch  of  inquiry  attaches  to  the  subject  given 
out  for  this  evening’s  discourse.  Whether  we 
will  or  no,  chemical  science  has  set  in  so  strongly 
in  this  direction  that  we  must  make  the  election 
either,  from  time  to  time,  to  attend  to  investi¬ 
gations  of  this  kind,  or  to  remain  in  arrear  of 
some  of  the  most  important  truths  of  scientific 
discovery.  In  this  theatre,  from  which  the 
world  first  heard  of  metallic  oxide,  it  is  to  be 
expected  that  an  interest  in  all  that  concerns  the 
advancement  of  science  will  prevail. 

For  the  sake  of  clearness,  let  me  point  out  the 
path  in  which  I  wish  to  lead  you.  I  have  to 
speak  of  the  chemical  relations  of  wax  and  fat. 
I  have  arranged  certain  groups  of  natural  sub¬ 
stances  before  you  here.  Fats,  animal  and  vege¬ 
table,  and  waxes  of  various  origin ;  and  near 
them  another  class  of  bodies — alcohol,  ether, 
and  acetic  acid — all  different  from  the  two  first- 
mentioned  substances  ;  and  I  wish  to  show  you 
the  common  origin  and  near  relations  of  these 
seemingly  distant  bodies,  and  to  call  your  at¬ 
tention  to  some  generalizations  on  their  chemical 
analogies.  It  is  true  that  these  intimate  rela¬ 
tions  ;can  only  be  made  perceptible  ac  once  to 
the  chemist,  but  their  rational  principles  can  be 
made  intelligible  to  the  moderately  scientific 
without  difficulty.  The  metamorphoses  and 
changes  which  a  body  undergoes  in  form  and  in 
qualities  by  the  addition  or  subtraction  of  this 
or  that  element  are  brought  out  in  the  series 
just  named  in  a  most  remarkable  degree.  We 
shall  first  speak  of  fat.  A  fat  is  a  body  con¬ 
nected  in  our  minds  with  certain  general  phy¬ 
sical  properties  :  your  ideas  on  this  subject  I 
shall  not  seek  to  derange.  Fats  are  of  various 
origin  ;  they  are  not  all  derived  from  the  animal, 
but  some  from  the  vegetable,  kingdom.  The 
butter  of  cacao  (Theobroma  cacao),  of  nutmeg 
(Myristica  moschata),  of  laurel  (Laurus  nobilis), 
for  instance.  Spermaceti,  found  in  the  head  of 
Physeter  macroocphalus,  is  a  substance  dis¬ 
tinguished  From  all  other  animal  fats  by  marked 
qualities.  I  wish  merely  at  present  to  bring  be¬ 
fore  your  minds  the  fact  that  there  are  a  great 
number  of  fats  ;  but  for  the  sake  of  limiting  our 
views  I  shall  speak  of  only  one  fat :  this  sh^  be 
butter,  which  will  give  us  an  opportunity  of 
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glancing  at  the  organic  substances  contained  in 
milk. 

Milk  is  a  body  containing  different  ingre¬ 
dients,  which,  as  we  all  know,  separate  in  a 
short  time,  if  the  substance  is  left  to  itself,  into 
solid  and  fluid  parts,  when  the  milk  becomes 
sour.  The  change  thus  effected  in  time  natu¬ 
rally  we  can  bring  about  by  artifical  means  in¬ 
stantaneously.  When  milk  is  mixed  up  with  a 
certain  quantity  of  alcohol,  and  the  mixture 
shaken,  the  solid  separates  immediately  from 
the  fluid  part  :  the  latter  is  almost  entirely 
water,  the  former  is  a  mixture  of  various  bodies. 
When  we  filtey  this  substance  the  water  passes 
through  with  a  certain  amount  of  alcohol,  which 
remains  at  the  bottom  of  the  vessel ;  the  solid 
part  of  milk  remains  on  the  Alter  as  a  sort  of 
cream,  and  another  chemical  substance,  called 
caseine  in  its  pure  state,  and  cheese  as  it  is,  is 
commonly  met  with. 

Besides  cream  or  butter,  caseine,  and  water, 
milk  contains  a  sugar,  which  is  called  by  che¬ 
mists  sugar  of  milk.  The  proportions  in  which 
these  substances  are  combined  are  not  uniformly 
the  same,  but  they  may  be  stated  generally  thus 


for  100  parts  : — • 

Butter .  3 

Sugar  of  milk .  4.6 

Caseine .  5.1 

Water .  87.3 


100.0 

We  may  effect  another  kind  of  separation  of 
the  solid  part  of  milk.  When  this  substance  is 
left  to  itself  a  certain  number  of  the  solid  parts 
rise  to  the  surface  as  cream ;  this  takes  place  be¬ 
cause  the  solid  substance  is  specifically  lighter 
than  the  fluid.  It  consists  of  butter  and 
globules  of  caseine ;  and  we  know  at  present 
of  no  better  mode  of  preparing  butter  than  by 
breaking  up  or  striking  these  globules.  Butter 
when  well  washed  loses  its  colouring  matter, 
and  in  its  pure  state  has  the  appearance  of  a 
white  fat.  Butter,  like  all  other  fats,  is  separable 
into  its  more  solid  and  more  fluid  parts.  This 
can  be  effected  in  the  present  case,  as  with  fats  in 


general,  partly  by  pressure  and  partly  by  the  use 
of  suitable  solvents.  When  this  has*  been  ac¬ 
complished  for  other  fats,  we  have  a  number  of 
solid  substances,  varying  in  their  character.  The 
solid  part  of  tallow  is  stearine,  from  which 
candles  are  very  extensively  made.  Now,  the 
solid  part  - of  butter  goes  under  the  name  of 
margarine,  a  body  which  in  its  pure  condition 
has  a  beautiful  appearance  and  a  crystalline 
form,  and  from  the  pearly  nature  of  its  acid  it 
derives  its  name.  Whenever  we  eat  butter  we 
eat  this  solid,  pearly,  crystalline  body.  Now  as 
to  the  chemical  nature  of  this  margarine.  The 
great  chemical  experiment  which  has  thrown 
light  on  the  nature  of  fats  is  their  saponifica¬ 
tion.  When  we  take  a  fat,  this  bit  of  butter  for 
example,  and  place  it  in  a  certain  water,  it  simply 
melts ;  if,  however,  we  mix  with  the  water  a  cer¬ 
tain  portion  of  alkali  a  further  change  takes  place, 
and  the  substance  loses  its  fatty  nature.  The 
butter,  or  other  fat,  undergoes  decomposition 
through  the  presence  of  an  alkali  and  water,  it  is 
gradually  dissolved,  and  salts  of  potash,  if  pota?h 
was  the  alkali  used,  are  formed.  If  we  throw 
in  a  small  portion  of  common  salt  the  solid  sub¬ 
stance  separates.  This  is  soap.  But  if,  instead 
of  throwing  common  salts,  we  add  an  acid,  a  sub¬ 
stance  having  the  appearance  of  the  original  fat 
would  separate  and  float  on  the  surface,  the 
water  having  the  appearance  of  an  oil  or  fat. 
Now,  this  body  is  not  the  original  margarine,  but 
margaric  acid.  It  is  a  beautiful  crystalline  sub¬ 
stance.  Its  chemical  nature  is  given  among  the 
acids  in  the  table  lower  down.  The  foregoing  is 
not  the  only  change  fat  undergoes  by  saponifica¬ 
tion.  There  is  yet  another  substance,  called 
glycerine,  of  a  viscid  consistence  and  sweet  taste, 
combined  with  margaric  acid.  This  is  conveyed 
ofi"  in  the  mother  liquor  in  the  process  of  saponi¬ 
fication. 

The  subjoined  table  may  now  be  introduced, 
as  it  will  frequently  be  necessary  to  refer  to  it  in 
the  course  of  this  lecture.  The  column  on  the 
right  exhibits  the  volatile  acids  of  fat  ;  the 
centre  column  its  solid  constituents ;  and  the 
left  the  fluids  of  fats  : — 


ALCOHOLIC  SERIES. 


HYDROCARBONS. 

Cm.  Hm. 


Etherene  (Olefiant  gas) 


ALCOHOL. 


Cm.  Hm, 


ACIDS. 


O, 


Wood  spirit  Cg  H^  Oj 


C 


C,  H, 


4H4 
Ce  He 


O. 


O, 


Alcohol  . .  Ci 


H6O3 


Acetic  . .  . 

Metacetonic 

Butyric .  Cg  Hs  Oi  ^ 

Valerianic  ....  C 


*■8 

•"10  ^10 


'4 

O4 


Amilene  .  C40  H^q 


Cetene . C32  H32 


Ceroten  .  C54  H54 


Melen  .  Ceg  Hgg 


Ethal 


Cerotin 


Melissin 


^32  ^34  ^2 


C54H5e02 


^60  ^62 


o. 


Caproic .  Cj2  Hj2  O4 

(Enanthylic  . .  Cj4  H44  O4 

C  a  pry  lie .  C 

Capric  .  C- 

Laurie  .  C24  H 

Myristic .  C- 

Ethalic  . C 

Palmitic  . . 

Margaric  .  . 

Stearophanic 

Behenic .  C 

Cerotic  .  C 

Melissic .  C, 


;^16  Hie 
^20  H20 

'  H24 

:"28  ^29 

-'S2  H32 

C32  H32 
C34  H34 

^36  ^33  O, 


O4 

O4 

O4 

O4 

O4 

o. 


Volatile  acids 
'  of  butter. 


Acids  of  wax, 
spermaceti, 
and  fat. 


•"44  H44 
"54  H54 


4 

O4 


H« 


Now  let  us  pay  attention  to  the  fatty  body, 
to  whose  nature  the  preceding  remarks  have 
been  introductory.  The  form  in  which  wax 
most  generally  comes  before  us  is  as  the  ceil  of 
the  bee,  which,  as  all  know,  is  that  structure 
which  serves  as  the  depository  of  the  honey. 
Wax,  then,  in  its  natural  condition  consists  of  a 
number  of  minute  particles  built  up  into  cells, 
and  cemented  by  oil.  It  is  when  this  structural 
arrangement  has  been  destroyed,  and  the  par¬ 
ticles  agglomerated  after  melting,  that  the  che¬ 
mist  regards  it.  When  the  wax  is  shaken  up 
with  water  or  some  other  dissolveSt,  the  more 
oily  part  separates.  Wax,  like  fat,  is  a  substance 
much  more  abundant  in  nature,  and  of  more 
various  origin,  than  many  of  us  suppose.  It  ex¬ 
ists  as  a  vegetable  product,  it  forms  a  part  of  the 
green  tecula  of  many  plants,  and  perhaps  of  the 
pollen  of  flowers  ;  the  fine  bloom  on.  the  skin  of 
the  plum  and  grape  is  nothing  but  wax.  It  is 
obtained  from  the  berries  of  the  myrica  angus- 


I  Acids  of  wax. 

'60  -^-^60  '-’4  / 

tifolia,  latifolia,  and  the  cerifera.  On  the  table 
are  specimens  of  many  of  these  variously-derived 
species  of  wax,  but  their  appearance  presents  no¬ 
thing  to  distinguish  them  from  the  ordinary  wax  of 
the  bee.  From  this  ascertained  existence  of  wax  in 
plants  a  most  curious  question  has  arisen.  We 
know  that  the  bees  derive  the  elements  of  the 
honey  from  the  plants  on  which  they  feed  ;  and 
the  question  has  arisen  whether  the  insect  in 
like  manner  derives  wax  from  the  plant,  or 
whether  that  substance  is  formed  in  virtue  of  the 
modifying  faculty  of  the  bee.  Now,  it  has  been 
found  by  direct  experiment  that  the  true  origin 
of  wax  is  in  some  substance  in  the  bodies  on 
which  the  bee  feeds ;  in  other  words,  that  the  wax 
is  made  by  the  bee  out  of  the  honey  or  sugar  on 
which  it  lives.  A  gentleman  anxious  to  solve 
this  question  shut  up  bees  by  themselves,  and 
gave  them  access  to  nothing  but  sugar,  and  the 
bees,  although  at  first  reluctant  to  this  mode  of 
living,  did  at  last  acquiesce  in  it,  and  lived  a  con¬ 


siderable  time  on  sugar  alone,  and  made  wax  out 
of  it.  It  would  seem  that  the  bee  is  not  the  only 
wax-making  insect.  I  have  here  a  specimen  of  a 
curious  substance  imported  into  this  country 
for  commercial  purposes,  as  a  materitl  for 
making  candles,  in  fact;  it  is  brought  from  China, 
and  resembles  spermaceti.  I  think  it  has  been 
proved  to  be  a  wax,  chemically  speaking;  and  it 
is,  I  believe,  the  produce  of  a  very  small  insect. 
I  am  endeavouring  to  procure  more  information 
on  this  subject.  Sir  George  Staunton,  in  the  ac¬ 
count  of  his  embassy  to  China,  says  that  the  in¬ 
sect  making  this  wax  is  about  the  size  of  the 
common  ant.  It  is  said  that  the  entire  bodies  of 
these  ant-like  insects  are  covered  with  fine  par¬ 
ticles  of  dust,  which  is  nothing  else  but  wax.  I 
believe  that  is  the  form  in  which  the  wax  ap¬ 
pears  ;  and  I  also  have  seen  a  specimen  of  a  vege¬ 
table  wax  from  Brazil  which  does  come  before  us 
in  the  form  of  dusty  particles.  It  may  be  that 
the  bee  sheds  its  wax  in  like  manner.  Now,  both 
the  beeswax  and  wax  from  China  have  been 
examined,  and  in  the  latter  part  of  this  discourse 
I  shall  have  to  speak  of  the  peculiar  interest  at¬ 
taching  to  the  result  of  these  inquiries.  The 
great  difficulty  by  which  any  investigation  of  the 
chemical  nature  of  wax  is  accompanied  arises 
from  the  fact  that  it  is  a  very  complex  substance, 
unlike  butter,  from  which  we  can  detach  first 
one  constituent,  and  then  another,  by  a  succes¬ 
sion  of  comparatively  simple  decompositions. 

The  first  substance  which  we  notice  as  existing 
in  beeswax  is  cerotic  acid.  It  is  a  highly  crystal¬ 
line  body,  and  melts  at  about  78  C.  Its  chemi¬ 
cal  formula  is  given  in  the  table,  C54  H54  O4. 
100  parts,  therefore,  consist  of — 

Carbon  .  79.02 

Hydrogen  .  13.17 

Oxygen  .  7.81 

This  acid  is  a  very  volatile  substance,  and  in 
the  wax  I  examined  it  constituted  22.0  per  cent, 
of  the  entire  substance.  There  is  reason  for 
supposing  that  it  exists  in  the  same  proportion 
in  every  species.  The  crystalline  form,  it 
may  be  noticed  en  passant,  is  not  of  unusual  oc¬ 
currence  in  fats.  Stearine,  and  also  spermaceti 
its  pure  state,  are  of  crystalline  form.  It 


in 

would  be  improper  to  say  that  cerotic  acid  is 
formed  out  of  beeswax :  it  exists  in  it  as  a 
natural  element.  The  existence  of  this  acid  in 
wax  in  a  free  state  is  a  fact  to  which  we  have  no 
parallel  in  the  constitution  of  any  known  fat, 
and  but  for  the  complicated  nature  of  wax  it 
would  be  surprising  that  its  discovery  should 
have  been  so  long  delayed. 

Another  substance  found  in  wax  has  long 
gone  under  the  name  of  myricine.  In  appear¬ 
ance  this  body  is  like  margarine.  When  we 
saponify  the  substance,  by  boiling  it  in  a  solution 
of  potash,  myricine  breaks  up  into  two  parts,  an 
acid  analogous  to  margaric  acid  (palmitic  acid, 
C32  H33  O4),  and  another  body,  having  the  com¬ 
position  Cgg  Hg2  O2.  Another  substance  is  ce- 
rotine,  C54  Hgg  O2,  and  the  cerotic  acid  of  which 
I  have  before  spoken.  Thus  the  decomposition 
of  wax  by  potash  gives  the  following  num¬ 
bers  : — 

Cerotine  . 

Cerotic  acid 


Chinese  wax. 

Mellissine . 

Palmitic  acid  .... 

C92  H92  O4  -t-  2HO  = 

Myricine  (beeswax). 

Acetic  acid .  C4 

Olefiant  gas  .  C4 

Acetic  ether ....  Cg  Hg  O4 
The  most  interesting  point  about  this  wax  and 
;her  fats  is  their  strong  resemblance, — indeed, 
leir  essential  identity, — with  common  alcohol 
id  common  vinegar.  A  person  unacquainted 
ith  chemistry  might  very  reasonably  ask  what 
lalogy  can  there  be  between  substances  so  dif- 
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Hgg 

02 

<-^54 

H54 

O4 

^108 
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Oa 
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ferent  in  appearance  as  the  waxes  and  fats,  and 
vinegar  and  alcohol  ?  Nevertheless,  the  analogy 
is  strong.  Suppose  we  have  two  examples  of  che¬ 
mical  structure  which  I  wanted  to  bring  before 
you,  two  substances  of  the  same  chemical  for¬ 
mula,  one  much  larger  and  heavier  than  the 
other,  tlrere  would  be  a  certain  resemblance  if  I 
could  show  you  that  they  both  broke  up  into 
similar  forms, —  that  when  struck  in  one  direction 
both  broke  up  into  triangles,  in  another  both 
into  cubes,  in  another  into  octahedrons,  &c. 
You  would  admit  that  there  must  be  something 
more  than  outward  appearance  to  justify  the 
affirmation  of  resemblance,  and  you  would 
predict  their  similar  molecular  structure. 

Now,  the  chemist  has  many  ways  of  breaking 
up  chemical  substances  :  all  his  decompositions 
are  directed  to  break  down  the  structural  ar¬ 
rangement  of  molecular  particles,  and  to  re¬ 
arrange  them  according  to  their  elemental y 
properties.  If  we  take  alcohol  and  heat  it 
sufficiently,  v\  e  can  oxidize  it  by  burning,  and 
convert  it  into  gas  and  water  ;  but  it  is  possible 
to  oxidize  alcohol  in  a  very  different  manner. 
"SVe  may  make  it  pass  into  acetic  acid  or  vinegar 
by  removing  two  cquivs.  of  hydrogen,  and 
biinging  in  tv.  oof  oxygen.  Of  course  we  can 
do  this  by  various  actions  of  oxygen.  In  this 
case  I  will  use  platinum  in  a  very  fine  state  of 
subdivision.  In  this  state  it  has  a  pecu¬ 
liar  facility  cf  causing  the  union  of  seme  other 
bodies,  among  which  are  oxygen  and  hydrogen. 
'SVhen  into  a  current  of  oxygen  we  let  ffill 
a  little  of  this  black  powder  in  the  air, 
combination  between  oxygen  and  hj'drogen 
takes  place  at  the  numerous  surfaces  of 
the  platinum,  and  a  hi  at  is  developed  suf¬ 
ficient  to  ignite  the  hydrogen  and  cause  com¬ 
bustion.  We  do  not  know  the  reason  of  this 
curious  reaction,  hut  so  it  is.  Simple  contact  is 
all  that  is  required  to  produce  this  singular  effect. 
Now,  when  we  bring  platinum  powder  in  con¬ 
tact.  not  with  hydrogen,  but  with  the  V'apour  of 
alcohol,  a  curious  oxidation  of  alcohol  takes 
place.  I  have  a  tube  here  containing  a  little 
cotton  which  I  will  moisten  with  alcohol,  and 
will  leave  the  cotton  in  the  tube,  but  accom¬ 
panied  with  a  small  proportion  of  o.xygen  gas 
obtained  from  platinum.  From  the  oxygen  in 
the  apparatus  I  send  a  small  current  through  the 
tube,  and  not  only  will  the  alcohol  be  acted  on 
by  the  platinum,  but  the  action  is  so  strong  as 
to  cau.'^e  ignition.  Now,  the  ultimate  result  of 
all  this  is  that  acetic  acid  or  vinegar  is  formed,— 
the  ultimate  result,  because  in  the  course  of  the 
procB'S  an  intermediate  substance  is  produced, 
which  disappears  before  the  itrocessis  concluded. 
We  satisfy  ourselves  of  its  presence  by  holding 
a  little  blue  litmus  paper  before  the  end  of  the 
tube,  where  it  immediately  reddens.  We  have 
a  more  effectual  way,  however,  of  oxidizing 
alcohol,  and  of  making  it  pass  at  once  to  the 
condition  of  an  acid.  One  of  these  means  is  the 
action  of  vapour  of  alcohol  on  caustic  potash. 
In  this  case  the  water  is  decomposed,  and  the 
proof  of  oxidation  is  the  liberation  of  hydrogen 
gas.  Now,  when  I  make  one  of  these  waxy 
substances  solid  in  the  presence  of  caustic  potash, 
the  solid  substance  passes  into  an  acid,  standing 
in  the  same  relation  to  the  waxy  body  as  acetic 
acid  does  to  ordinary  alcohol.  This  is  the  first 
point  of  resemblance  of  both  bodies,  Wax  and 
alcohol  pass  by  oxidation  into  one  acid.  I  now 
come  to  another.  I  have  in  this  bottle  a  fluid 
which  goes  under  the  name  of  acetic  ether,  con¬ 
taining,  or  composed  of,  acetic  acid  and  ether. 
It  possesses  a  very'  aromatic  odour,  and  gives 
their  peculiar  refreshing  scent  to  Rhine  wines. 
Retween  this  substance  and  wax  the  analogy  is 
even  stronger.  The  first  point  is  that  we  get  at 
the  acetic  ether  by  the  saponification  of  alcohol, 
and  that  from  the  w  axy  substance  w^  can  form 
alcohol.  In  the  subjoined  diagram  is  given  the 
.  action  of  heat  on  these  different  bodies 
DECOMPOSITION  BY  HEAT. 

Ceroticacid  C54  H54O4  Palmitic acidCga  H33  O4 
Ceroteii.  .  .  .C54  H54  Helen . Cgg  Hgg 

Chinese waxCiosHiosO^  Myricine  ,.Cg3Hg2  04 


Olefiant  gas  C4  H4 
Water  2HO=  O, 


Alcohol  . .  C4  Hg  O2 

Ceroten  ....  C54  H54  Helen . Cgg  Hgg 

Water  2HO=  IT  3  Oj  Water  2HO=  H  ^  Oj 


Cerotine. . .  .C54  ligg  O2  Helissine  .  .Cgg  Hg,  O2 

These  are  products  of  the  distillation  of  wax. 
Now,  the  products  of  the  distillation  of  acetic 
ether  are  vinegar  and  olefiant  gas.  We  have  been 
for  the  last  few  minutes  collecting  these  pro¬ 
ducts,  the  former  ill  the  apparatus,  and  the  latter 
in  ice,  I'rom  the  arrangement  on  the  table,  when 
a  small  quantity  of  acetic  ether  has  been  heated 
in  a  retoit  by  means  of  a  spirit-lamp.  We  have 
now  sufficient  olefiant  gas,  and,  on  applying  a 
light  to  the  jet,  the  gas  burns  with  a  very  lu¬ 
minous  white  flame.  I  am  not  now  pointing  out 
a  common  chemical  relation  of  substances.  We 
now  know  thousands  of  organic  bodies,  and  yet 
but  in  very  few  indeed  is  this  curious  chemical 
relation  subsisting.  On  the  diagiam  headed 
“  Alcoholic  Series”  we  have  arranged  the  liydro- 
carbons,  alcohols,  and  acids.  On  casting  the  eye 
over  the  b'st  of  acids  we  find  waxes  containing 
60  equivalents  of  carbon,  between  which  and 
the  acids  of  fat,  containing  but  32  equivalents 
of  that  clement,  there  is  a  wide  difference.  The 
series  of  acids  is  not  yet  complete.  Of  the  alco¬ 
hols  we  know  but  si.x  :  the  two  last  on  the  list, 
containing  the  largest  proportion  of  carbuu  and 
hydrogen,  are  waxes.  In  this  series  we  have  a 
chemical  system  more  or  less  complete,  a  type 
after  which  all  things  must  ber-modelled.  We 
can  hardly  doubt  but  that  these  hydrocarbons  are 
parts  of  a  much  larger  system,  and  that  all  the 
gaps  at  present  visible  will  be  filled  up.  There 
may  he  in  nature  a  great  variety  of  systems  ;  we 
are  not  to  suppose  that  there  must  needs  be  but 
one  law  of  sriangement;  there  may  be  the  same 
diver.'ity  here  consistent  with  harmony  as  there 
is  a  difference  and  variety  in  the  bodies  to  which 
the  laws  of  nature  apply. 

There  are  many  considerations  which  sug¬ 
gest  themselves  upon  reflection  on  this  series. 
1  will  mention  two,  the  first  having  reference  to 
the  physical  nature  of  these  bodies. 

Retween  a  certain  number  of  bodies,  cha¬ 
racterized  as  fats  and  wax  by  their  outward  ap¬ 
pearance,  it  is  but  natural  to  expect  there 
should  be  a  simple  chemical  relation  ;  but  what 
if  alcohol  should  turn  out  to  be  nothing  but  a 
fluid  form  of  wax  ?  Alcohol,  I  believe,  is  only  a 
fluid  fat.  We  are  told  by  one  chemist  that  wax 
is  a  fluid ;  and  you  all  know  there  are  various 
reasons  for  thinking  that  hydrogen,  after  all, 
may  be  nothing  but  the  vapour  of  a  very  subtle 
matter  at  pre-'Cnt  unknown  to  us.  Alcohol,  it  is 
true,  has  hitherto  resisted  all  attempts  to  solidify 
it,  but  it  has  been  rendered  viscid.  A  gentleman 
who  has  succeeded  in  this  experiment  told  me 
that  it  looked  exactly  like  melted  white  wax, 
The  number  of  bodies  which  pass  through  the 
viscid  to  the  solid  state  is  very  small  indeed. 
i\Iy  other  remark  has  reference  to  the  much- 
debated  question — the  molecular  origin  of  fat  in 
the  animal  system.  Some  chemists  have  thought 
that  fat  is  taken  up  by  animals  in  their  food,  and 
thus  passed  into  the  system,  just  as  all  the  in¬ 
gredients  of  plants  are  taken  up,  each  plant 
having  its  own  particular  food.  Others  have 
thought  that  fat  has  its  origin  in  one  particular 
kind  of  food,  and  sugar  has,  for  various  reasons, 
been  fixed  on  by  Liebig  and  others.  Is  it  not 
curious  that  when  we  examine  the  chemical 
nature  of  these  bodies  on  the  large  diagram 
we  do  find  among  them  substances  identical 
with  those  which  we  can  make  out  of  sugar  ? 
Ordinary  alcohol  is  produced  from  alcohol  by 
fermentation.  Grape-sugar  contains  the  ele¬ 
ments  of  alcohol  and  carbonic  acid  with  water, 
in  the  proportions  of  two,  four,  and  two.  When 
a  solution  of  this  sugar  in  water  is  exposed  to 
the  action  of  a  ferment  the  sugar  soon  disap¬ 
pears,  carbonic  acid  is  given  off,  and  alcohol  is 
found  in  the  liquid,  and  may  be  separated  from 
it  by  distillation. 

Some  chemists  wU  very  much  extend  our 


knowledge  of  the  relations  of  the  components  of 
this  series,  and  especially  that  the  transforma¬ 
tions  of  sugar  -will  assume  an  importance  for 
which  only  those  are  prepared  who  have  closely 
studied  the  affinities  of  substances  of  the  alcoholic 
series. 
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The  proposal  of  plans  for  the  'application  of 
electricity  to  the  purposes  of  common  illumina¬ 
tion  has  had  the  effect  of  directing  public  atten¬ 
tion  very  much  to  the  conditions  under  which 
the  luminous  properties  of  that  power  are 
brought  out.  The  realization  of  the  suggestions 
which  have  lately  been  made  would,  perhaps, 
be  the  greatest  triumph  of  science  since  that 
achieved  years  ago  by  the  application  of  coal-gas 
for  similar  objects.  The  electric  light  has  been 
known  for  many  years,  and  has  frequently  been 
exhibited  in  places  of  scientific  resort :  its  purity 
and  intensity  have  excited  the  admiration 
of  all  who  have  scon  it.  Several  schemes  have 
been  devised  for  making  this  beautiful  light 
available  for  general  use,  but  the  obstacles  to  be 
encountered  have  proved  too  formidable. 

Within  the  last  few  months,  liowcvcr,  the 
subject  has  gained  new  interest,  from  the  an¬ 
nouncement  ihat  methods  have  been  discovered 
w'hich  remove  those  obstacles,  and  enable  the 
parties  making  the  announcement  to  render 
electricity  the  source  of  a  useful  and  economical 
light.  We  are  told  ere  long  that  our  streets  and 
dwellings  will  have  exchanged  the  jaundiced 
light  of  gas  and  wax  candles  for  a  brilliant  light 
which  rivals  the  sun  for  purity  and  power.  Se¬ 
veral  patents  have  been  already  taken  out  for 
the  arrangements  by  -which  this  adaptation  is  to 
be  effected,  companies  have  been  projected  for 
raising  the  one  thing  needful,  and  tlie 
doubts  of  the  cautious  and  incredulous  have  been 
shaken  by  the  exhibition  of  a  splendid  certainty. 
To  inquire  into  the  previous  state  of  our  know¬ 
ledge  of  this  light,  and  to  notice  the  jiroposals 
that  have  been  lately  made, — to  distinguish  what 
has  been  really  accomplished  from  that  which  is 
only  hoped  for, — is  the  object  of  this  lecture.  I 
propose  prefacing  my  remarks  with  some  obser¬ 
vations  on  the  nature  of  light  and  the  sources  of 
light,  of  which  electricity  is  one,  bearing  in  mind 
that  the  lectures  delivered  here  are  intended  for 
a  class  who  are  not  always  freely  conversant 
with  those  points.  Light,  however,  evolved  is  a 
force  or  agent  by  which  we  are  able  to  receive 
impressions  from  external  objects  through  the 
organs  of  sight.  It  produces  upon  the  exterior 
of  the  eye  the  sensation  of  vision.  Some  phi¬ 
losophers  have  considered  light  to  be  a  distinct 
form  of  matter  thrown  out  or  radiated  from 
luminous  objects,  transmitted  or  reflected  in 
various  degrees  by  the  substances  on  which  it 
impinges.  This  is  the  substance  of  what  is  called 
the  corpuscular  theory.  Ry  others,  however, 
light  has  been  viewed,  not  as  a  separate  kind  of 
matter,  but  as  merely  a  state  or  condition  of 
matter,  such  as  a  state  of  vibration  or  motion. 
This  is  the  undulatory  theory.  Among  those 
who  support  it  there  are  some  who  think  that  the 
vibrations  causing  light  are  confined  to  a  distinct 
kind  of  matter,  an  ethereal  fluid  of  extreme 
tenuity  which  pervades  all  space,  while  others 
reject  this  notion  and  consider  light  as  a  specific 
condition,  like  heat  or  motion.  AVe  have  one 
great  source  of  light  by'  which  we  are  directly 
illuminated  in  the  day  ;  hut  civilized  man 
neglects  the  beneficent  gift,  and  slumbers 
away  in  neglect  of  its  cheerful  beams,  de¬ 
lighting  rather  to  revel  in  the  reflected  bright¬ 
ness  of  artificial  light.  Artificial  light,  however, 
is  a  necessity  in  a  civilized  state  of  society.  It 
does  not  fall  within  my  present  clcsign  to  trace 
the  progress  of  artificial  illumination  ;  suffice  it 
to  say,  that  all  the  methods  of  producing  light 
which  we  are  accustomed  to  employ  depend  on 
the  chemical  combination  of  bodies.  We  cannot 
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li^ht  up  a  candle,  a  jet  of  gas,  or  a  lamp  without 
producing  combustion  and  chemical  combination. 
The  elements  of  the  candle  combine  with  the 
oxygen  of  the  surrounding  air,  and  the  light  in 
these  cases  results  from  chemical  combination. 
It  is  one  of  the  attendant  phenomena  of  the 
combination  thus  produced  that  heat  is  simul¬ 
taneously  evolved.  We  have  reason  to  believe 
that  the  development  of  heat  always  accompanies 
chemical  combination,  but  we  cannot  assert  this 
of  light.  The  same  bodies  may  be  made  to  com¬ 
bine  under  different  circumstances  in  one  case 
with  the  development  of  light  in  the  other  en¬ 
tirely  without  that  phenomenon.  For  instance, 
if  we  take  a  mixture  of  hydrogen  and  oxygen, 
and  introduce  into  it  a  piece  of  spongy  platinum, 
we  cause  combination  sometimes  with  an  ex¬ 
plosion,  but  always  with  the  emission  of  light. 
Combustion  occurs,  the  gases  combine,  and  light 
is  seen.  If  we  take  a  similar  mixture,  and 
into  it  introduce  with  platinum  a  piece  of 
clay,  combination  occurs,  but  this  time 
without  the  development  of  light.  When 
light  is  one  of  the  phenomena  combination 
takes  place  with  great  rapidity,  while  in 
other  cases  it  is  slow.  The  production  of 
light  by  chemical  combination  is  generally, 
though  not  necessarily,  accompanied  by  the 
development  of  a  considerable  amount  of 
heat,  combustion  being  at  the  same  time 
rapid  and  energetic.  In  the  experiment  just 
shown  the  platinum  became  incandescent  from 
the  heat  developed.  The  exceptions  to  this 
remark  are  in  the  several  cases  of  phospho¬ 
rescence,  which  are  attended  with  a  very  slow 
combination  and  slow  evolution  of  heat,  almost, 
if  not  quite,  imperceptible.  Now,  rvhen  heat 
and  light  are  evolved,  the  aggregate  effect  con¬ 
stitutes  the  jDhenomena  of  combustion,  in  the 
chemical  sense  of  the  term.  It  is  by  combustion 
that  the  light  undtr  which  we  sit  is  artificially 
produced  ;  and  the  means  employed  to  produce 
nocturnal  illumination  are  dependent  on  its 
laws,  which  are  those  of  chemical  affinity.  But 
light  may  be  produced  independent  of  com¬ 
bustion,  as,  for  instance,  where  a  body  becomes 
luminous  through  the  accumulation  of  heat ;  in 
this  way^  light  may  be  procured  in  abundance^ 
and  no  chemical  combustion  take  place.  A  piece 
of  metal  may  be  made  first  hot  and  then  lumi¬ 
nous  by  being  hammered  on  an  anvil,  and  in  this 
case  no  chemical  cause  is  active.  Bodies  thus 
luminous  in  vdrtue  of  the  accumulation  of  heat 
are  said  to  be  incandescent.  In  fact,  to  make 
combustion  a  valuable  source  of  artificial  light, 
it  is  necessary  that  the  flame  should  contain 
solid  matter  in  a  state  of  incandescence.  Flame 
is  generally  produced  by  the  combustion  of 
gas  or  solid  bodies  conyerted  into  vapour,  d'he 
light  emitted  from  gases  or  vapours  is 
generally  feeble.  This  is  the  case  with  the  hy¬ 
drogen  flame  ;  when  we  light  a  jet  of  hydrogen 
and  oxygen  gases  combined  we  have  a  flame 
giving  an  intense  heat,  but  at  the  same  time 
scarcely  any  light.  Now,  the  combustion  is  per¬ 
fect  here,  and  the  affinity  by  which  the  gases 
unite  is  exceedingly  strong;  -we  can  in  this  flame 
fuse  the  most  intractable  metals,  and  effect  the 
vivid  combustion  of  such  metals  as  iron.  Let 
us  rrow  alter  the  conditions  by  fixing  a  piece  of 
some  solid  incombustible  body,  lime  for  instance, 
in  the  flame.  In  this  case  we  observe,  in  the 
first  instance,  that  tvhen  the  jet  of  mixed  gases 
is  ignited  we  have  little  light  and  intense  heat, 
and  tlie  other  phenomena  attending  combustion ; 
but  upon  introducing  the  lime  into  the  flame  we 
find  that  the  intense  heat  renders  the  lime  in¬ 
candescent,  and  the  quantity  of  light  is  greatly 
increased.  This  light  is  quite  equal  to  the 
electric  light  in  purity,  and  is,  perhaps,  even 
purer.  Light  then,  in  this  case,  results 
from  the  incandescence  of  a  solid  body  si¬ 
tuated  in  the  flame.  Now,  in  obtaining  an 
illuminating  flame  from  candles,  oil,  or  gas,  we 
have  conditions  to  be  fulfilled  similar  to  those 
already  realized  in  the  lime.  We  have  to  bring 
two  gaseous  bodies  capable  of  combining  into 
contact  at  an  elevated  temperature,  and  the 
arrangement  must  be  such,  that  one  substance, 


namely,  carbon,  shall  be  made  incandescent  in 
the  solid,  and  then  become  luminous  in  oite  part 
of  the  flame.  This  may  be  illustrated  by  means 
of  one  of  Mr.  Leslie’s  burners,  furnished  as  it  is 
with  three  kinds  of  chimneys  for  the  purposes  of 
my  experiment. 

Mr.  Leslie’s  own  chimney  is  constructed  with 
a  view  to  adjust  precisely  the  supply  of  air  to 
the  material  to  be  burnt.  When  I  place  it  on 
the  burner  a  white  light  is  the  consequence. 
The  supply  of  gas  I  leave  unaltered  in  the  va¬ 
rious  glasses.  In  the  first,  from  the  due  admix¬ 
ture  of  atmospheric  air  and  the  hydrocarbon, 
we  get  a  very  white  light.  I  take  the  chimney 
off  and  replace  it  by  the  common  old  cylindrical 
glass,  and  the  supply  of  gas  sinks  immediately  ; 
too  much  atmosiiheric  air  has  been  admitted  ; 
the  solid  carbon,  instead  of  becoming  incandes¬ 
cent,  is  converted  into  gas,  and  yields  no  light. 
I  remove  the  glass,  and  place  on  the  burner 
another,  which  admits  an  insufficient  supply, 
cooling  the  gas  flame,  depriving  it  of  power  to 
heat  the  carbonaceous  particles,  which  now  fall 
out  un consumed  as  soot ;  we  have  a  smoky 
flame. 

Thus  w’ith  the  same  con  -umption  of  gas,  the 
same  combination  of  tw'o  gases,  but  with  dif¬ 
ferent  arrangement  for  burning  it,  the  yield  of 
light  is  greatly  varied.  That  is  the  second  poirrt 
to  w'hich  I  ask  attention.  Such  are  the  condi¬ 
tions  of  procuiing  light  by  means  of  combus¬ 
tion,  for  the  fulfilment  of  which  very  many 
modifications  of  arrangements  have  been  intro¬ 
duced  as  lamps.  A  great  number  of  these  in¬ 
ventions  are  constantly  brought  under  our 
notice,  all  laying  claim  to  some  superiority 
w'ith  reference  to  the  arrangements  adopted  for 
effecting  combustion  ;  and  it  is  very  important 
that  their  merits  should  be  judged  by  a  proper 
standard,  since  we  have  seen  how  great  a 
variety  of  results  flow  from  the  arrange¬ 
ments  adopted.  As  compared  with  those 
who  lived  under  the  reign  of  mould  candles, 
we  may  congratulate  ourselves  on  the  pos¬ 
session  of  abundant  means  of  obtaining  a  pure 
and  cheap  light.  As  compared  with  the  progress 
of  art  and  science,  the  best  candles  and  purest 
wax  yield  but  an  impure  light  ;  and  the  re¬ 
maining  meairs  of  illumination  are  open  to  ob¬ 
jections,  as  iirjuring  the  atmosphere  of  our 
houses  and  the  health  of  their  inmates.  Now 
the  votaries  of  science  are  readj’’  to  apply  its 
resources  for  removing  the  evils  of  this  system, 
how  is  the  object  we  speak  of  to  be  attained  ? 
The  means  of  producing  a  light  pure  in  its 
quality,  producible  or  available  at  will  in  any 
required  quantity,  without  prejudice  to  the  con¬ 
dition  of  our  atmosphere,  how  is  all  this  to  be 
obtained  ?  It  has  been  asserted  that  it  is  all 
possible  by  means  of  electricity.  Some  years 
ago  the  knowledge  of  elects  icity  extended  no 
further  than  to  the  means  of  drawing  faint 
sparks  from  glass;  andmore  recently  an  electric 
discharge,  momentary  in  its  duration,  wms  all 
that  art  could  do  or  science  show  on  the  subject. 
'I'he  suggestion  that  this  terrible  agent  w'ould 
one  day  be  made  use  of  as  a  source  of  light 
might  then  well  be  a  subject  of  incredulity  or 
scientific  wmnder.  But  the  day  of  the  galvanic 
battery  as  a  sourse  of  electricity  was  at  hand ; 
with  this  small  but  perfect  apparatus  we  are  en¬ 
abled  to  command  as  much  electricity  as  w'ould 
supply  a  hundred  thunderclaps.  We  have  it 
here  under  our  command  ready  to  go  forth  as 
the  bearer  of  intelligence  at  the  speed  of  two 
hundred  thousand  miles  in  a  second  of  time, 
and  exerting  a  isowerful  influence  on  dif¬ 
ferent  forms  of  matter,  or  in  the  cha¬ 
racter  of  fire  melting  the  most  intract¬ 
able  metals,  and  under  certain  circumstances 
producing  a  most  splendid  light.  It  is 
electricity  of  this  kind  which  has  been  pro¬ 
posed  to  be  applied  to  purposes  of  illumination. 
But  here  we  may  profitably  inquire  what  is  this 
electricity  ?  wdience  docs  it  originate  ?  and  how' 
does  it  produce  these  effects  ?  In  answer  to  the 
first  question  we  might  represent  electricity  as  a 
force  or  power  closely  allied  to,  if  not  identical 
with,  chemical  affinity,  or  a  power  which  causes 


bodies  to  enter  into  chemical  combination.  In 
accordance  with  the  view's  of  some  philosophers 
it  might  be  represented  as  a  specific  mode  of 
action  of  a  certain  force  or  power  which  other¬ 
wise  manifested  itself  as  chemical  affinity,  heat, 
light,  or  magnetism.  Or,  again,  it  may  be  that, 
as  Mr.  Grove  has  suggested,  heat,  light,  elec¬ 
tricity,  and  magnetism,  are  correlatives,  and 
have  a  reciprocal  dependence,  so  that  one  could 
not  be  without  the  other,  so  that  neither  can  be 
the  essential  or  the  proximate  cause  of  the 
others,  but  they  are  reproduced  or  convertible 
into  each  other.  These  are  merely  speculative 
opinions  on  a  subject  with  reference  to  which 
we  have  no  means  of  obtaining  either  certain  or 
precise  information ;  they  tend,  however,  to 
show  that  certain  close  relations  have  been  ob¬ 
served  between  the  different  forms  of  physical 
forces,  and  in  this  view  alone  I  adduce  them. 
But  whence  does  thispower  originate  ?  howdoes  it 
come  into  action  ?  It  is  developed  in  the  battery 
from  chemical  combination  and  decomposition  ; 
it  is  produced  or  p)tit  into  action  by  the  acids  of 
the  liquid  and  the  combination  of  one  of  the 
elements  with  a  metal.  Electricity,  indeed,  is 
put  into  action  in  every  case  of  chemical 
decomposition  and  combination,  but  it  is  not  in 
every  case  of  the  kind  that  we  get  an  electric 
current,  a  manifestation  of  the  force  at  a  distance 
from  the  point  at  which  action  occurs  ;  and  when 
the  phenomena  are  confined  to  one  locality  these 
are  called  purely  chemical.  But  w’hen  some 
phenomena  are  transferred  to  a  distance  the 
effect  is  said  to  be  electro- chemical,  electricity 
being  one  of  the  forces  thus  transferred.  Now, 
the  condition  essential  to  the  transfer  of  a  part 
of  the  force  put  into  activity  on  the  chemical 
combination  or  decomposition  of  bodies  appears 
to  be  that  two  conductors  of  electricity  shall  be 
simultaneously  exposed  to  the  action  of  a  com¬ 
pound  liquid,  of  w'hich  one  of  the  elements 
has  a  stronger  affinity  for  one  of  the  con¬ 
ductors  than  the  other.  The  conductors  must 
be  separate  from  each  other  in  the  liquid, 
and  be  connected  by  a  conductor  of  electricity 
out  of  the  liquid.  This  is  the  constitution 
of  the  galvanic  circuit,  and  an  alternation 
of  such  arrangements  constitutes  the  galvanic 
battery.  It  results,  then,  that  this  is  an  arrange¬ 
ment  for  developing  the  force  involved  in  the 
decomposition  of  bodies,  rather  than  a  method  of 
e.xciting  a  distinct  force  of  combination  or  com¬ 
bustion.  In  the  flame  of  a  candle  we  may  as¬ 
sume  that  w'e  have  all  the  operating  forces 
more  distinctly  and  more  separately  de¬ 
veloped  in  and  by  the  battery ;  we  have  a 
combination  of  wax  or  tallow,  and  combina¬ 
tion  of  some  of  i^s  elements  with  oxygen,  heat 
and  light  being  developed.  In  the  galvanic 
circuit  we  have  decomposition  of  water,  or  acid, 
or  a  saline  compound,  and  combination  of  one  of 
the  elements  with  a  metal.  It  is  the  absence  of 
local  phenomena,  and  the  manifestation  of  the 
effects  of  combination  and  decomposition  at  a 
distance,  that  distinguish  voltaic  electricity  from 
chemical  action.  This  difference  is  not  such  as 
to  form  an  essential  distinction  between  the  two 
forces  involved  in  these  cases. 

It  is  universally  acknowledged  that  all  bodies 
which  combine  chemically' are  respectively  in  a 
positive  and  negative  relation  to  each  other. 
This  was  the  case  in  the  oxyhydrogen  flame 
which  we  lately  saw.  Oxygen  and  hydrogen 
are  positive  and  negative  in  their  electrical  re¬ 
lations.  In  the  flame  the  effect  of  the  two  elec¬ 
tricities  has  only  been  at  once  to  neutralize  each 
other ;  but  in  the  cell  the  two  were  separated, 
and  their  effects  were  transferred  to  a  distance. 
Now,  it  is  not  my  intention  to  assert  that  the 
oxyhydrogen  flame,  or  that  any  other  flames, 
are  the  result  of  two  opposite  electricities,  j’et 
sorfle  arguments  may  be  added  in  favour  of  this 
view. 

Hydrogen  and  oxygen  may  be  made  to  com¬ 
bine  without  the  evolution  ot  light.  Me  have 
seen  how  they  combine*  with  evolution  of 
light,  and  in  this  case  the  electrical  action 
is  neutralized,  and  local  action  takes  place  ; 
but  if  we  proceed  in  a  different  manner 
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to  effect  combination,  and  take,  for  instance, 
a  Grove’s  gas  battery,  in  which  the  combi¬ 
nation  of  oxygen  and  hydrogen  takes  place 
wdthout  flame  or  light,  we  have  the  same  results 
occurring  as  in  the  oxyhydrogen  light,  as  far  as 
combination  (but  not  local  combustion)  is  con¬ 
cerned,  and  we  have  not  the  light  developed 
where  the  action  occurs.  The  electricities,  in¬ 
stead  of  being  neutralized  at  once,  or  combining 
locally,  are  transferred  to  a  distance.  In  Grove’s 
battery  electricity  is  developed  by  the  combina¬ 
tion  of  oxygen  and  hydrogen,  and  a  force  is 
developed  which,  under  management,  produces 
all  the  phenomena  of  the  combination  of  oxygen 
and  hydrogen.  In  flame  we  can  get  heat,  light, 
and  the  decomposition  of  water  itself. 

It  is  well  known  that  if  charcoal  be  thrown 
into  fused  nitre,  at  an  elevated  temperature,  the 
former  will  ignite,  and  a  vivid  combustion,  at  the 
expense  of  the  oxygen  of  nitric  acid,  occurs,  and 
heat  and  light  are  evolved.  If,  however,  the  tem¬ 
perature  of  the  nitre  be  not  sufficient  to  keep  it 
fused  on  introducing  the  charcoal,  fusion  will 
take  place  without  the  evolution  of  heat  and  light, 
and  carbonic  acid  will  beproduced.  Now,  when 
the  conditions  are  such  that  the  nitre  is  not 
ignited,  and  no  light  or  heat  is  produced,  we 
get  a  deflection  of  the  needle ;  but  if  the  tem¬ 
perature  is  high  enough  to  produce  incandes¬ 
cence  we  get  no  deflection  of  the  needle.  This 
view  may,  perhaps,  derive  some  corroboration 
by  the  influence  of  the  magnet  on  the  flame  ; 
but  before  noticing  this  let  us  explain  the  re¬ 
lation  of  magnetism  to  electricity.  We  have 
seen  that,  while  the  current  of  electricity  is  made 
to  pass  near  to  a  magnetic  needle,  the  needle, 
which  had  previously  taken  up  a  position  under 
the  influence  of  the  earth’s  magnetism,  pointing 
nearly  to  south  and  north,  will  take  up  a  posi¬ 
tion  at  right  angles  with  the  line  of  the  electric 
current ;  so  also,  in  like  manner,  if  the  wire  con¬ 
veying  the  electricity  were  mobilized  and  the 
magnet  fixed,  the  wire  would  take  up  a  similar 
perpendicular  position  to  the  magnet.  Hence 
w’e  conclude  that  the  two  powers  are  tangential 
to  each  other.  If  we  place  the  flame  of  a  candle 
between  the  opposite  poles  of  a  horseshoe 
magnet  the  flame  alters  its  character,  and,  in¬ 
stead  of  taking  its  usual  form,  it  burns  in  the 
shape  of  a  fishtail.  I  do  not  wish  to  lay  stress 
on  these  last  particulars,  for  they  have  been 
explained  with  reference  to  an  electrical  axis 
on  the  flame,  but  they  form  part  of  the  facts 
that  may  be  adduced  as  showing  the  connection 
between  ordinary  combustion  and  electrical  phe¬ 
nomena.  But  to  return  to  the  battery — this  is 
our  source  of  electrical  power.  We  recognise 
in  it  an  arrangement  for  the  chemical  combina¬ 
tion  or  combustion  on  which  we  depend  for  a 
supply  of  electricity,  and  the  quantity  we  get 
will  depend  upon  the  extent  of  chemical  action 
going  on  in  the  battery.  The  battery  contains  two 
solid  conductors,  generally  both  metallic,  but 
not  always,  charcoal  being  sometimes  used 
as  a  conductor.  These  conductors  are  immersed 
in  a  liquid,  generally  an  acid.  One  of  the  con¬ 
ductors  enters  into  combination  with  some  ele¬ 
ment  of  the  positive  liquid,  the  other  conductor 
meanwhile  remaining  passive.  Zinc  is  usually 
the  metal  which  enters  into  combination.  We 
derive  the  power  of  the  galvanic  battery  thus 
partly  from  the  combination  of  zinc  with  oxygen 
or  some  other  element  of  the  exciting  liquid. 
The  improvements  which  have  been  made  in 
galvanic  batteries  have  mainly  had  reference  to 
the  constancy  and  uniformity  of  their  power. 
In  no  battery  can  we  get  power  except  as  it  is 
represented  as  going  on  in  the  cells  :  the  amount 
of  zinc  consumed  in  the  cells  is  the  measure  of 
the  power  produced  and  transferred.  As,  when 
we  ignite  a  piece  of  zinc  in  flame,  we  get  com¬ 
bustion  of  the  zinc  and  a  certain  amount  of 
power  proportioned  to  that  combustion,  so  in 
like  manner  the  power  we  get  from  the  battery 
will  be  equivalent  to  the  amount  of  zinc  con¬ 
sumed  there ;  in  order  to  increase  the  power  we 
must  increase  the  work  done  in  the  cells.  Now, 
there  are  two  ways  of  increasing  the  power  of 
the  battery  :  one  is  by  increasing  the  quantity, 


the  other  by  heightening  the  intensity,  of  the 
electricity.  In  a  good  battery  the  quantity  of 
electricity  generated  depends  on  the  work  done 
in  each  separate  cell,  and  the  intensity  upon  the 
number  of  cells.  When  the  two  plates  are  im¬ 
mersed  in  the  exciting  liquid  the  action  com¬ 
mences  in  the  positive  metal,  and  from  this  the 
electric  current  starts.  The  other  element  is  not 
chemically  acted  upon,  but,  being  electro¬ 
negative,  it  enters  as  electro-polar  condition  all 
the  particles  of  the  decomposing  liquid.  A  polar 
chain  is  thus  established,  which  in  a  battery  of 
several  cells  runs  through  them  all.  The 
quantity  of  electricity  is  according  to  the 
amount  of  work  done  in  any  one  cell,  and 
not  in  the  aggregate  amount  of  the  whole. 
But  a  battery  may  be  put  into  action  with  a 
great  quantity  of  electricity,  and  its  real  power 
be,  nevertheless,  very  feeble.  It  has  quantity, 
but  it  wants  intensity,  of  action.  The  intensity 
of  the  current  depends  on  the  number  of  cells  in 
the  battery.  The  distinction  between  quantity 
and  intensity  in  electricity  may  be  appreciated 
through  the  following  description  by  Faraday  :  — 
“  Two  wires,  one  of  platinum  and  the  other  of 
zinc,  inch  in  diameter,  are  immersed  to  the 
depth  of  i.  of  an  inch  in  a  mixture  of  one  drop 
of  oil  of  vitriol  and  four  ounces  of  water  ;  as 
much  electricity  is  set  free  in  three  seconds  as  is 
yielded  by  an  electric  battery  of  Leyden  jars 
having  3,500  square  inches  of  erected  surface, 
and  charged  by  30  revolutions  of  a  plate- glass 
machine  50  inches  in  diameter.”  Was  I,  then, 
wrong  in  saying  that  we  have  in  the  battery  as 
much  electricity  as  would  suffice  to  charge  100 
thunderclaps  ?  But  the  intensity  of  the  electri¬ 
city  of  the  battery  and  of  a  flash  of  lightning 
are  entirely  different.  For  the  purpose  we  are 
contemplating  it  is  not  only  necessary  to  have  a 
large  supply  of  electricity  in  the  batterj%  but  we 
must  have  it  in  considerable  intensity  ;  and,  fur¬ 
ther,  to  fulfil  all  the  conditions  at  present  known, 
we  stand  in  need  of  the  best  form  of  battery 
which  has  been,  or  can  be,  devised. 

On  the  present  occasion  I  am  surrounded  by 
specimens  of  all  the  best  batteries  hitherto  con¬ 
trived  and  best  suited  for  producing  the  light 
and  other  effects  requiring  intensity,  and  quan¬ 
tity,  and  constancy  of  supply.  Of  these  the 
most  deserving  to  be  first  mentioned  is  Daniell’s 
constant  battery.  The  improvements  effected  in 
this  battery  must  be  said  to  have  furnished  the 
principles  upon  which  all  our  most  powerful  bat¬ 
teries  are  now  constructed.  In  this  battery^  which 
is  a  type  of  most  others,  two  exciting  fluids  are 
employed,  one  in  contact  with  the  negative,  and 
one  with  the  positive,  conductor ;  the  two  fluids  are 
separated  by  a  porous  diaphragm,  which  does  not 
prevent  the  continuity  of  the  polar  chains.  The 
exciting  fluid  acting  on  the  zinc  is  a  mixture  of 
one  part  sulphuric  acid  and  eight  of  water, 
The  copper  and  zinc  plates  are  connected  by  a 
wire.  When  the  zinc  plate  decomposes  the  water, 
its  hydrogen,  influenced  by  the  directive  force 
of  the  positive  current,  passes  through  the  dia¬ 
phragm  towards  the  copper  plate,  and  aids  the 
decomposition  of  the  sulphate  of  copper  which 
is  in  contact  with  the  copper  ;  it  unites  with  the 
oxygen  of  the  oxide  to  form  water,  and  the  cop¬ 
per  is  set  free. 

The  invention  of  Daniell’s  battery  was  soon 
followed  by  the  introduction  of  Grove’s,  which 
has  now  almost  entirely  succeeded  Daniell’s.  At 
the  present  day  there  is  no  form  of  battery  known 
combining  so  many  good  qualities  as  Grove’s.  It 
is  constantly  resorted  to  for  producing  striking 
effects.  Platinum  is  used  instead  of  copper,  and 
nitric  acid  is  the  electrolyte.  On  the  Continent 
Bunsen’s  battery  is  very  much  used.  In  this 
battery  cylinders  or  plates  of  charcoal  are  sub¬ 
stituted  for  the  expensive  platinum.  Lately  we 
have  had  a  battery  called  the  ”  Maynooth  Bat¬ 
tery;’’  the  liquid  elements  are  the  same  as  Grove’s 
and  Bunsen’s,  nitric  acid  and  dilute  sulphuric 
acid  ;  but  the  negative  conductor  is  formed  of 
iron.  When  in  order  it  yields  great  power,  and 
developes  a  vast  amount  of  electricity ;  but  I 
fear  it  will  be  of  very  little  service ;  it  is  exceed¬ 


ingly  liable  to  get  out  of  order,  and  is  then  ut¬ 
terly  useless. 

Now,  having  described  the  properties  of  these 
batteries,  let  us  consider  their  uses.  The  power 
gained  by  the  action  going  on  in  the  cells  is  trans¬ 
ferred  through  the  conducting  wares.  There  are 
various  ways  of  showing  that  this  is  the  case  if  the 
conducting  wires  are  good  conductors.  Ishallhave 
indications  afforded  by  my  needle.  In  the  first 
instance  I  propose  showing  the  manner  in  which 
a  combination  of  Grove’s,  Bunsen’s,  and  the 
Maynooth  battery,  of  twenty  cells  of  the  first, 
twenty  of  the  second,  and  ten  of  the  third,  yields 
electricity.  (The  light  exhibited.)  This  is  the 
kind  of  effect  intended  to  be  a  source  of  illumi¬ 
nation  to  our  streets,  shops,  and  dwellings,  re¬ 
sulting  from  the  combination  of  the  elements  in 
the  trough  and  the  presence  of  an  imperfect 
conductor  in  the  circuit,  by  which  electricity  is 
arrested,  in  order  to  make  it  perform  this  office. 
In  the  first  instance  I  am  compelled  to  bring 
these  charcoal  points  into  contact,  and  having 
done  so  I  may  recede  them,  gradually  allowing 
them  to  remain  a  short  space  asunder.  In  this  way 
the  electric  light  is  produced  by  the  transfer 
of  particles  of  carbon  or  charcoal  from  one  of 
these  electrodes,  and  an  imperfect  communication 
is  maintained  by  the  passage  of  minute  par¬ 
ticles  of  charcoal  in  a  state  of  incandescence. 
It  is  perfectly  pure,  so  much  so  that  the  gas- 
lamps  look  dim,  and  actually  seem  to  detract 
from  our  sum  total  of  light,  showing  how  im¬ 
pure  the  light  of  our  gas  is. 

By  means  of  a  lens  I  may  show  the  pris¬ 
matic  colours  of  the  spectrum  on  the  ceiling 
as  well  by  this  light  as  by  the  sun  itself.  The 
magnet  affects  this  light  ;  as  I  approach  the  end 
of  the  magnet  to  it  you  see  a  certain  deflection  of 
the  arc.  The  conduction  of  this  circuit  is  im¬ 
perfect  at  the  charcoal  points  :  thence  the  heat 
and  light,  simultaneously  with  which  pheno¬ 
mena  particles  of  carbon  are  carried  across 
the  space  between  the  points  from  one 
pole  to  the  other  through  the  air.  It  is 
a  means  of  producing  light  which  offers 
no  permanency,  since,  from  the  continual  wear 
of  the  charcoal  points,  our  arrangement  is 
in  constant  need  of  readjustment.  The  car¬ 
bon  points  are  rapidly  undergoing  decompo¬ 
sition  through  volatilization  in  the  air,  and 
unless  we  are  constantly  employed  in  attempt¬ 
ing  to  keep  up  the  right  distances  between 
them  the  light  goes  out.  There  is  another  way 
of  obtaining  light  similar  to  the  lime  light  I 
exhibited  early  in  the  evening,  inasmuch  as  it 
depends  upon  the  incandescence  of  a  solid  body. 
A  metal  is  chosen  not  being  a  good  conductor, 
and  made  to  form  part  of  a  galvanic  circuit. 
This  is  illustrated  in  the  chain  composed  of 
alternate  rings  of  silver  and  platinum ;  the 
silver  is  by  far  the  better  conductor,  and  as 
it  offers  no  resistance  to  the  passage  of  the 
current,  but  leads  it,  although  it  is  not  itself  af¬ 
fected  ;  but  the  platinum  resists  the  passage 
and  becomes  incandescent,  and  is  capable,  under 
these  circumstances,  of  evolving  a  most  beauti¬ 
ful  light.  These  are  the  two  methods  of  ob¬ 
taining  electricity,— one  by  the  incandescence  or 
ignition  of  metals,  which  by  this  means  we 
can  support  as  long  as  the  battery  furnishes  a 
supply  of  electricity  ;  the  other  by  an  imperfect 
conductor  interposed,  which  is  speedily  con¬ 
sumed.  It  is  on  these  means  of  obtaining 
light  that  the  patents  which  have  been 
taken  out,  and  which  have  contributed  to 
some  extent  to  popularize  the  subject,  are 
founded.  After  a  careful  attention  to  the  subject 
I  am  bound  to  say  there  is  nothing  new  in  them 
in  a  scientific  point  of  view.  The  batteries  are 
not  new  ;  the  light  exhibited  is  the  same  that 
has  been  shown  before  a  hundred  times  within 
these  last  ten  years.  The  difficulty  which  pre¬ 
sented  itself  years  ago  presents  itself  still, 
viz.,  the  impracticability,  by  any  known  means, 
of  making  those  charcoal  points  permanent,  or 
substituting  others  for  them  that  they  may  come 
under  ordinary  management.  Until  this  be 
done  there  can  be  no  chance  of  a  general  appli¬ 
cation  of  this  light  for  common  purposes. 
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What  is  there  new  in  the  suggestions  now  in¬ 
troduced  to  the  British  public,  with  a  view  to 
working  this  light?  In  November,  1846,  Mr. 
Staite  took  out  a  patent  for  certain  improvements 
in  lighting,  consisting  of  a  method  or  methods  of 
maintaining  uniform  distances  between  the 
points.  His  arrangement,  then,  was  to  pass  his 
charcoal  points  into  two  cylinders,  into  which 
they  fitted  and  passed  freely  up  and  down.  A 
spring  of  coiled  wire  was  inserted  so  that  as  the 
point  wore  away  the  spiral  spring  pressed  or  was 
to  press  down  the  charcoal  points,  which  were 
thereby  kept  constantly  abutting  on  the  little 
cylinder  of  gypsum  or  plaster  of  paris  which  re¬ 
ceived  the  ends  of  the  charcoal  points.  This 
appeared  a  very  simple  arrangement  for  effecting 
uniformity  of  distance  between  two  pieces  of 
charcoal,  and  that  was  the  only  practical  or  im¬ 
portant  point  that  Mr.  Staite  mentioned  in  his 
patent  of  1846  ;  but  in  1847,  about  eight  months 
after  his  first  patent  was  taken  out,  he  took  out 
a  second,  and  I  think  it  is  fair  to  infer  that  as  in 
his  second  patent  he  makes  no  mention  of  his 
previous  mechanical  arrangement,  but  passes  it 
over  in  silence,  suggesting  new  ones  on  new 
principles, — I  think,  I  say,  it  is  not  unfair  or  un¬ 
reasonable  to  suppose  that  his  first  did  not  answer 
the  purpose ;  and  I  can  readily  conceive  the 
reason.  Charcoal  is  deposited  from  the  positive 
to  the  negative  pole,  and  there  is,  consequently, 
an  accumulation  of  charcoal-dust  about  the  elec¬ 
trodes,  which  are  thereby  clogged  up  and  will  not 
work.  Thus  this  seemingly  plain  arrangement 
is  compelled  to  give  way  to  one  altogether 
different.  Mr.  Staite’s  second  patent  was  taken 
out  in  July,  1847,  and  introduces  a  new  principle 
of  mechanism,  for  the  purpose  of  regulating  the 
distance  between  the  electrodes.  In  this  ar¬ 
rangement  he  has  a  coil  of  wire  wound  round  a 
hollow  cylinder,  and  in  the  centre  of  the  coil  an 
iron  bar  which  carries  upon  its  top  a  rack  and 
pin.  This  iron  bar  and  rack  are  counterpoised  by 
a  weight  passing  over  the  other  side,  and  the 
force  of  magnetism  is  applied  to  bring  it  down  to 
force  the  electrodes  into  their  proper  position. 
When  the  electricity  is  laid  on  it  passes  through 
the  coil,  and  the  effect  is  that  it  converts  the  coil 
into  a  magnet,  and  thus  the  bar  is  drawn  down 
and  the  electrode  is  brought  to  a  certain  proxi¬ 
mity  to  the  other  electrode.  This  will  go  on  till 
the  distance  becomes  so  great  that  contact  will 
be  broken.  But  this  is  only  an  interrupted  light, 
suitable,  says  Mr.  Staite,  for  signals  on  railways, 
for  lighthouses,  and  similar  purposes.  We  have 
still  to  look  for  the  constant  light.  Then  he  has 
another  arrangement  for  a  constant  and  uniform 
light,  the  mechanism  of  which  is  too  complicated 
for  me  to  explain,  especially  at  this  late  hour. 
In  this  arrangement  the  motion  is  communicated 
by  clockwork.  Of  this  plan,  though  no  me¬ 
chanician,  I  will  say  that,  as  far  as  I  can  com¬ 
prehend  the  scheme,  it  must  at  least  be  in¬ 
sufficient  to  produce  a  uniform  and  steady 
light.  There  is  no  doubt  that  the  difficulty 
with  which  inventors  have  to  struggle  must 
here  be  extreme.  It  is  next  to  impos¬ 
sible  to  calculate  on  your  batteries  for 
the  exact  consumption  or  waste  of  just  so 
much  carbon  per  hour,  and  find  thus  a  perma¬ 
nent  rate  at  which  the  points  should  be  approxi¬ 
mated.  Batteries  are  not  always  alike,  and 
cannot  be  got  to  work  with  machine-like  regu¬ 
larity.  That  difficulty  not  having  been  removed, 
I  doubt  whether  the  arrangement  will  be  very 
useful.  But,  then,  the  patentee  does  not  depend 
on  mechanism  alone  ;  he  has  a  lamp  which  gives 
as  brilliant  a  light  as  the  charcoal  points.  And 
here  let  it  be  observed  that  those  patentees  who 
favour  us  with  their  researches  and  discoveries 
have  none  of  them  exhibited  the  new  light  for 
more  than  a  few  minutes.  I  can  make  this  burn 
by  the  half  hour  with  very  little  trouble.  But 
Mr.  Staite  proposes  an  electric  light  consisting  of 
incandescent  metal  to  be  used  in  a  lamp  con¬ 
taining  a  coil  of  wire  ;  and  he  calculates  that  by 
employing  an  extremely  infusible  metal  he  shall 
get  a  light  for  ordinary  purposes.  The  metal  he 
adopts  is  iridium.  I  understand  a  person  is 
making  lamps  at  the  present  time,  and  preparing 


metal  for  tha  purpose.  Whether  there  is  suffi¬ 
cient  of  that  metal  at  command  is  doubttul. 
With  respect  to  the  cost,  I  will  quote  the  esti¬ 
mate  of  Mr.  Grove.  He  experimented  with  a 
battery  of  fifty  cells  ;  it  cost  him  seven  shillings 
to  charge  it;  and  he  calculated  that  to  keep  it 
going  for  one  hour  would  cost  in  zinc  and 
acid  two  shillings,  and  that,  allowing  for  the 
wear  and  tear  of  apparatus,  &c.,  it  would  cost 
three  and  sixpence  to  four  shillings  an  hour. 


ORIGINAL  COMMUNICATIONS,  TRANS* 
LATIONS,  ETC. 

ON  THE  PREPAHATION  OF  THE 
COMPOUND  SYRUP  OF  CHICORY. 

By  M.  H.  BRETON,  of  Grenoble. 

In  the  Codex  formula  of  the  compound  syrup 
of  chicory  it  is  prescribed  to  pour  the  boiling 
syrup  upon  the  bag  containing  the  cinnamon  and 
sandal. 

This  method  is  objectionable  in  this  much, 
that  the  syrup,  though  boiling,  is  little  adapted 
to  dissolve  the  tonic  and  aromatic  principles  of 
these  substances. 

The  following  process  answers  the  purpose 
much  better : — 

Pour  a  sufficient  quantity  of  boiling  water  over 
the  cinnamon  and  sandal,  to  cover  these  sub¬ 
stances  entirely.  Let  the  mixture  infuse  for 
twelve  hours  ;  strain,  add  to  the  limpid  liquid 
double  its  weight  of  white  sugar,  and  make  a 
syrup  by  simple  solution. 

Prepare,  on  the  other  hand,  the  compound 
syrup  of  chicory  according  to  the  formula  of  the 
Codex,  simply  diminishing  the  quantity  of  sugar 
syrup  by  an  equal  weight  to  that  of  the  aromatic 
syrup.  Mix  the  two  products. 

The  syrup  prepared  according  to  this  process 
is  much  more  strongly  aromatized  than  that  of 
the  Codex  ;  and  there  can  be  no  doubt  but  that 
its  tonic  properties  also  are  proportionately  in¬ 
creased, — Journal  de  Pharm,  et  de  Ch.y  Feb.,  1849. 


ALKALINITY  OF  CERTAIN  FLUIDS  OF 
THE  HUMAN  BODY  IN  CHOLERA. 

By  Dr.  BURGUIERES. 

This  physician  has  recently,  during  the  pre¬ 
valence  of  the  cholera  at  Smyrna,  investigated 
the  acid  or  alkaline  reaction  of  the  different 
animal  fluids  in  cholera. 

It  will  be  recollected  that  Dr.  Andral’s  re¬ 
searches  on  the  reaction  of  the  divers  fluids  of 
the  human  economy  led  that  eminent  physician 
to  the  conclusion  that  these  fluids  present,  both 
in  health  and  illness,  a  remarkable  constancy  of 
reaction. 

It  was  interesting  to  know  whether  the  law 
thus  established  by  Professor  Andral  obtains 
equally  in  Asiatic  cholera. 

Dr,  Burguiffi-es’  researches  on  this  subject  gave 
the  following  results  : — 

The  blood  of  patients  suffering  from  an  attack 
of  cholera,  or  of  those  who  had  succumbed  to  it, 
proved  constantly  alkaline. 

The  cold  and  viscous  perspiration  which  is 
exhaled  during  the  period  of  cyanosis  is  in¬ 
variably  neutral.  During  the  period  of  reaction 
it  acquires  acidity,  which  is,  generally,  a  good 
sign. 

Gastro-intestinal  Liquids, — At  the  commence¬ 
ment  of  the  attack  the  matters  rejected  by 
vomiting  were  found  acid ;  after  three  or  four 
vomitings  they  were  found  to  have  turned  alka¬ 
line.  The  matters  found  in  the  stomach  after 
death,  and  the  mucous  membrane  of  the  organ, 
manifested  equally  an  alkaline  reaction. 

The  stools,  and  the  matters  found  in  the  intes¬ 
tines  after  death,  were  equally  alkaline. 

To  sum  up  briefly,  in  patients  suffering  from 
an  attack  of  Asiatic  cholera  the  normal  acid  re¬ 
action  is  suspended  at  the  cutaneous  surface, 
and  replaced  in  the  stomach  by  an  alkaline  re¬ 
action. 

We  have,  then,  in  cholera  a  great  perturbation 


in  the  equilibrium  of  the  secretions — a  perturba¬ 
tion  which  we  do  not  meet  with  in  any  other 
disease. —  Gazette  Medicate, 


ON  THE  PRODUCTS  OF  THE 
DISTILLATION  OF  BEESWAX. 

By  M.  TH.  POLECK. 

In  the  distillation  of  beeswax  a  small  quantity 
of  an  acid  is  produced,  which  is  soluble  in  water. 
I  have  carefully  examined  this  acid,  which  has 
hitherto  been  looked  upon  as  acetic  acid ;  the 
results  of  my  researches  have  proved  it  to  be  a 
mixture  of  acetic  and  metacetic  acids. 

A  more  copious  product  of  the  distillation  of 
wax  is  a  solid  fatty  acid,  which  dissolves  in  hot 
alcohol  of  a  moderate  degree  of  concentration, 
and  crj’stallizes  from  this  alcoholic  solution  upon 
cooling,  It  fuses  at  131  or  131.9  Fahrenheit, 
and  its  chemical  composition  agrees  tolerably 
with  that  of  margaric  acid  : — 

^-34  H34  O4. 

However,  the  results  of  the  analysis  of  the  free 
acid,  which  never  produced  the  proportion  of  car¬ 
bon  demanded  by  the  preceding  formula,  and 
more  particularly  the  analyses  of  the  ether  and  of 
some  of  the  salts  formed  by  it,  make  me  inclined 
to  look  upon  it  as  a  mixture  of  palmitic  and 
margaric  acids.  This  subject  requires,  how¬ 
ever,  still  further  and  more  minute  researches.— 
Annalen  der  Chem,  und  Pharm,,  vol.  Ixvii., 
page  174. 


CURE  OF  TETANUS  BY 
INTOXICATION. 


Tetanus  is  unquestionably  the  most  formidable 
complication  of  the  lesions  to  which  carpenters, 
masons,  bricklayers,  mowers,  sawyers,  and  other 
labourers  are  liable.  This  terrible  affection  kills 
one  half  at  least  of  those  whom  it  attacks,  and 
its  victims  are  mostly  ymung  and  vigorous.  A 
great  many  agents  and  curative  methods  have 
been  tried,  with  less  or  greater  success,  to  com¬ 
bat  this  affection ;  but  not  one  of  them  has  ever 
been  found  to  answer  equally  in  a  number  of 
cases.  It  would  be  highly  desirable  that  a  series 
of  experiments  and  researches  should  be  entered 
into  with  a  view  to  determine  in  what  respective 
species  of  the  tetanic  affection  such  or  such  a 
remedial  agent  might  be  considered  efficacious. 
Meanwhile  we  will  here  point  out  another  re¬ 
medy,  of  a  rather  curious  complexion,  which 
has  recently  been  used  with  success  in  several 
cases,  viz.,  intoxication  with  spirituous  liquors. 
We  will  briefly  quote  here  one  of  the  cases  in 
which  this  novel  remedy  has  been  applied  with 
perfect  success  :  — 

A  little  boy,  five  years  of  age,  cut  his  finger : 
tetanus  came  on  ;  the  various  methods  recom¬ 
mended  for  the  cure  of  this  affection  were  re¬ 
sorted  to  in  vain.  One  of  the  physicians  gave  at 
last  the  folowing  prescription  : — 

Take  of  Generous  white  wine,  400  grammes. 

Tincture  of  cinnamon,  15  grammes. 

Syrup  of  gum,  90  grammes. 

In  the  evening  and  up  to  midnight  the  child 
took  two  thirds  of  this  potion.  The  conse¬ 
quences  were :  delirium,  vomiting,  diarrhoea, 
and,  subsequently,  abundant  perspiration  and 
profound  sleep.  The  next  morning  the  tetanic 
symptoms  had  disappeared,  and  there  remained 
only  a  little  cerebral  congestion,  which  also 
vanished  speedily. 

The  same  successful  results  were  subsequently 
obtained  in  several  other  cases. — Annales  Me'dico- 
Psychologiques , 


ON  CANNABIN  AND  THE  MODE  OF 
ADMINISTERING  IT. 

By  M.  D  O  R  V  A  U  L  T. 

Cannabin  is  a  product  extracted  from  the 
haschich.  Dr.  Willemin,  of  Cairo,  has  em¬ 
ployed  it  with  success  against  the  Asiatic  cho¬ 
lera.  It  is  amorphous,  and  looks  brown  in  mass, 
greenish  in  thin  layers.  When  it  is  heated  upon 
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a  platinum  plate  it  liquefies,  and  burns  without 
leaving  the  slightest  residue  behind.  It  has  an 
aromatic  and  nauseous  odour,  and  a  peppery, 
acrid,  and  tenacious  taste. 

It  is  insoluble  in  water,  soluble  in  alcohol, 
ether,  fats,  fixed  and  volatile  oils. 

I  feel  inclined  to  give  cannabiii  the  preference 
overall  other  preparations  of  the  cannabis  indica, 
on  account  of  the  fixed  and  invariable  proportion 
of  the  active  principles  which  it  encloses.  The 
great  point  for  the  practitioner  is  to  ascertain 
what  adjuvants  and  excipients  are  most  proper 
to  ensure  its  most  vigorous  action  upon  the  or¬ 
ganism  ;  for  it  appears  clearly  demonstrated 
that  certain  substances,  coffee  for  instance, 
highten  the  effects  of  the  haschich. 

Cannabin  is  most  readily  administered  in  form 
of  pills,  pastiles,  or  alcoholate.  M.  Willemin 
used  the  latter  form,  in  conjunction  with  an  in¬ 
fusion  of  tea  or  camomile. 

The  following  formula  gives  an  excellent  pro¬ 
duct  : — 

Take  of  Cannabin,  1  gramme. 

Alcohol  of  90  Cent.,  9  grammes. 

Dissolve  the  cannabin  in  the  alcohol,  let  the 
solution  stand  for  a  few  hours,  and  filter. 

One  gramme  of  this  tincture  contains  one  de¬ 
cigramme  of  cannabin,  which  is  the  dose  given 
by  Dr.  Willemin. 

I  prefer  the  pilular  form,  more  particular! 5’’  as 
the  tincture,  when  mixed  with  ptisan,  produces 
a  i)rccipitate  in  the  latter.  In  cases  of  cholera, 
however,  where  patients  can  only  swallow 
liquids,  the  tincture  must,  of  course,  be  preferred 
to  the  pills. — Bulletin  de  Thcraj}. 


IMPURITY  OF  BROMINE  OF  COMMERCE. 
By  M.  POSELGER. 

During  the  distillation  of  certain  samples  of 
bromine  of  commerce  I  observed  that  the  boiling 
point  of  the  liquid  stood  at  478.4  instead  of  251.6 
Fahr.,  and  that  the  liquid  acquired  a  lighter  and 
lighter  colour,  and  became  in  the  end  perfectly 
colourless.  I  cariied  the  distillation  to  dryness, 
and  found  a  residue  of  charcoal. 

In  separating  the  bromine  from  the  last  por¬ 
tion  of  the  distilled  liquid,  by  means  of  a  solution 
of  potass,  an  oily,  aromatic,  colourless  liquid  was 
obtained,  which  upon  analysis  turned  out  to  be 
bromide  of  carbon. 

This  admixture  of  bromide  of  carbon  was 
found  in  divers  samples  of  bromine  of  commerce 
to  the  extent  of  six  to  eight  per  cent,  of  the 
article. 

It  is  most  probable  that  the  bromide  of  carbon 
owes  its  origin  here  to  the  ether  used  for  the 
preparation  of  the  bromine.  —  Poggendorf’  s 
Annalen. 


ON  THE  ADULTERATION  OF  OPIUM 
WITH  EXTRACT  OF  GLAUCIUM. 

By  M.  LANDERER,  of  Athens. 

The  Glaucium  luteum  and  the  Glaucium 
rubrum,  annual  plants  belonging  to  the  family 
of  the  Papavcracese,  are  very  common  in  the  en¬ 
virons  of  Athens.  An  herbalist  of  that  city, 
mistaking  these  plants  for  poppies,  made  an  e.x- 
tract  of  them,  partly  by  incisions  in  the  stem, 
and  partly  by  the  decoction  of  the  fresh  plant. 
He  offered  this  for  sale  as  opiunr  to  several 
apothecaries,  and  among  others  to  M.  Landerer, 
who  detected  the  fraucl.  This  extract  of  glau¬ 
cium  exhaled  a  narcotic  odour,  and  had  a  very 
bitter  taste,  similar  to  that  of  opium ;  in  short, 
the  article  bore  the  greatest  resemblance  to 
the  inferior  sorts  of  Smyrna  opium. 

M.  Landerer  thinks  this  is  a  subject  worthy 
of  attention,  as  he  has  since  learnt  from  several 
highly-respectable  inhabitants  of  Smyrna  that 
the  manufacturers  of  opium  in  that  town  make 
an  extensive  use  of  these  two  species  of  glaucium, 
and  more  particularly  of  the  red  glaucium  (G. 
rubrum  Phceniceum),  which  latter  greatly  re¬ 
sembles  in  external  appearance  the  Papaver 
rheeas.  In  fact,  it  would  appear  that  nearly  the 
whole  of  the  opium  sold  at  Smyrna  is  simply  an 


extract  of  these  plants,  and  the  theriac  which  is 
sold  at  the  bazaars  is  mostly,  or  almost  exclu¬ 
sively,  prepared  with  this  extract.  —  Buchner's 
Bepertorhmi. 


ORIGIN  OF  SUGAR  IN  THE  ANIMAL 
ECONOMY. 

By  MM.  CL.  BERNARD  and  BARRESNIL. 


The  researches  which  these  gentlemen  have 
undertaken  on  the  origin  of  sugar  in  the  animal 
economy  have  led  to  the  following  conclusions : — 

1.  In  the  physiological  state  there  exists  con¬ 
stantly  sugar  of  diabetes  in  the  blood  of  the 
heart  and  in  the  liver  of  man  and  the  animals. 

2.  This  sugar  is  formed  in  the  liver,  and  its 
formation  is  altogether  independent  of  a  sac¬ 
charine  or  amj'laceous  alimentation. 

3.  The  formation  of  sugar  in  the  liver  com¬ 
mences  before  the  animal  is  born,  and,  conse¬ 
quently,  before  the  ingestion  of  food, 

4.  'This  production  of  saccharine  matter,  which 
would  accordingly  appear  one  of  the  functions 
of  the  liver,  seems  dependent  upon  the  integiity 
of  the  pneumogastric  nerves. 

This  unexpected  discovery  cannot  fail  to  exer¬ 
cise  the  greatest  influence  upon  the  prevailing 
theories  on  diabetes. — Mem.  de  V  Acad,  des 
Sciences,  1848. 


ANALY'SIS  OF  THE  WATER  AND  MUD 
OF  THE  SERPENTINE  IN  HYDE 
PARK. 

The  attention  of  the  public  has  recently  been 
directed  to  the  impure  state  of  the  water  forming 
the  lake,  or  so-called  river  Serpentine,  in  llyde- 
park.  This  large  boily  of  water,  to  which  hun¬ 
dreds  of  men  and  boys  daily  resort  throughout 
the  summer  months  to  cool  their  feverish  skins, 
has,  for  several  years  past,  been  allowed  to  be¬ 
come  a  stagnant  pond.  The  loss  by  evaporation 
from  so  large  a  surface  of  water  has  been  sup¬ 
plied  partly  by  springs  in  the  bed  of  the  river, 
and  partly  by  the  contents  of  certain  sew'ers 
which  have  been  made  to  empty  themselves 
here,  to  refresh,  with  their  exhalations,  the 
crowd  of  smoke-dried  citizens  who  throng  the 
fashionable  promenades  and  drives  which  sur¬ 
round  it.  The  following  analyses  of  the  water 
and  mud  of  the  Serpentine  were  made  by  Mr. 
Thomas  Savory,  in  the  laboratory  of  the  Phar¬ 
maceutical  Society,  at  the  request  of  Dr.  Tilt, 
who  has  taken  an  active  part  in  the  measures 
which  have  been  adopted  in  reference  to  this 
public  nuisance.  The  character  of  the  water 
will  be  best  appreciated  by  comparing  the  ana¬ 
lysis  with  that  of  the  waters  of  other  rivers. 

Examination  of  the  Water  and  Mud  of  the 
Serpentine. 

Three  specimens  of  the  water  were  obtained, 
from  different  parts  of  the  river,  in  the  month  of 
December,  and  after  continued  rains.  The  im¬ 
perial  gallon,  or  70,000  grains  of  each  specimen, 
carefully  evaporated  to  dryness,  afforded  of  solid 
residue,  dried  at  300®  Fahr.,  as  follows  :  — 


No.  1  .  22.30  grains. 

No.  2  .  25.35  “ 

No.  3  .  27.00  “ 


In  each  case  the  water,  when  much  concen¬ 
trated,  assumed  a  thick,  greenish- jmllow  ap¬ 
pearance,  and  emitted  an  offensive  smell.  The 
smell  of  one  of  the  specimens  resembled  that  of 
a  cesspool.  The  solid  residue  in  each  case  was 
of  a  greenish  yellow  colour.  The  specimen  No.  1 
was  submitted  to  analysis,  and  yielded — 

Substances  found.  Grains  in 

Imperial  gallon. 

Silica . 590000 

Carbonate  of  lime . 603128 

“  “  magnesia . 709279 

“  “  soda .  6.045783 

Chloride  of  sodium  .  5.180700 

Sulphate  of  soda .  2.097250 

Phosphates  of  lime  and  iron. .  2.100000 
Organic  matter  .  4.973860 


22.300000 


A  specimen  of  the  mud  taken  from  one  of  the 
banks  of  the  river  was  dried  by  the  heat  of  a 
w'ater-bath,  and  submitted  to  analysis.  It  was 


found  to  contain — 

Grains. 

Insoluble  silicates .  75.20 

Carbonate  of  lime .  2.02 

Peroxide  of  iron .  7.89 

Sulphate  of  soda .  2.08 

“  “  lime .  2.06 

Alumina . ■ . a  trace 

Organic  matter,  containing  ’44  of! 
sulphur,  and  ‘742  of  nitrogen,  >  9.25 

equivalent  to  ’902  of  ammonia. .  ) 


98.50 

In  the  decomposition  wdtieh  the  organic  matter 
would  undergo,  in  contact  with  atmospheric  air 
and  water,  the  sulphur" above  indicated  would 
be  converted  into  sulphuretted  hj’drogen  and 
other  volatile  sulphur  compounds,  and  the  ni¬ 
trogen  into  ammonia,  forming,  at  times,  hydro- 
sulphuret  of  ammonia,  the  product  of  privies  and 
cesspools,  —  Pharmaceutical  Journal, 


RECTIFICATION  OF  THE  SPIRIT  OF 
NITROUS  ETHER. 

By  M,  KLAUER,  of  Mulhouse. 

"When  alcoholized  nitric  qther  has  turned  acid, 
it  is  usual  to  rectify  it  by  distillation  over  cal¬ 
cined  magnesia.  This  process  does  not  prevent 
the  rectified  product  turning  acid  again  at  the 
end  of  a  few  weeks.  I  have  found  that  the  sweet 
spirit  of  nitre  may  be  freed  from  all  further 
tendency  to  turn  acid  by  rectifying  it  over 
neutral  tartrate  of  potass  instead  of  over  mag¬ 
nesia.  After  this  rectification  it  will  keep  for 
months  without  betraying  the  slightest  sign  of 
acidity. — Medicinische  Zeitung, 
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THE  GAS  COMPANIES  AND  THE  GAS 
CONSUMERS. 

The  companies  vOiich  at  present  supply  the 
city  of  London  with  gas  do  not  seem  inclined  to 
relinquish  even  a  comparatively  trifling  portion 
of  the  heavy  tax  which  they  have  hitherto  levied, 
and  still  continue  to  levy,  upon  the  inhabitants 
of  the  City.  From  the  report  of  the  committee  of 
the  projected  Gas  Consumers’  Company,  which 
was  read  before  a  most  numerously  and  re¬ 
spectably  attended  meeting,  held  on  the  14ih 
inst.,  at  the  London  Tavern,  it  appears  that  one 
of  the  two  companies  which  supply  the  City', 
and  to  which  application  had  been  made  to  re¬ 
duce  the  price  of  their  gas,  refuses  to  give  en 
answer  for  the  present,  and  the  other  desires  the 
applicants  to  wait  for  the  reply  which  will  be 
given  on  the  13th  of  April  to  the  commissioners 
of  sewers  upon  the  same  subject.  If,  as  is  but 
too  evident,  these  refusals  and  delays  are 
prompted  by  a  desire  to  gain  time,  and  to  defer 
the  dreaded  reduction  as  long  as  can  possibly 
be  managed,  they  have  in  this  instance  sin¬ 
gularly  failed  to  effect  the  purpose  which  they 
were  intended  to  accomplish ;  for,  instead  of 
consenting  (as  had  probably  been  expected)  to 
wait  until  it  might  please  the  two  com¬ 
panies  to  come  to  a  decision  and  to  give  a 
categorical  answer  on  the  subject,  the  gas 
consumers,  to  whom  these  curt  and  unsatisfac¬ 
tory  replies  were  communicated,  resolved  to 
enter  without  further  delay,  and  vigorously, upon 
the  execution  of  the  project  of  starting  a  corn- 
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pany  of  their  own.  Should  the  inhabitants  of 
the  City  (and  lliere  can  hardly  a  doubt  he  enter¬ 
tained  but  that  they  will)  carry  their  resolution 
into  effect,  we  cannot  w-ell  see  how  the  companies 
w’hich  have  hitherto  enjo3ed  the  gas  monopoly 
will  be  able  to  maintain,  not  their  present  posi¬ 
tion,  but  any  position  at  all,  unless,  indeed,  they 
offer  to  reduce  the  price  of  their  gas  even  below 
that  of  the  new  company — which  is  not  very 
likely.  The  projected  new  company  offers  to 
supply  its  consumers  with  gas  at  a  maximum 
price  of  4s.  per  1,000  cubic  feet,  and  promises 
to  charge  only  3s.  per  1,000  cubic  feet,  if 
possible.  Now,  low  though  these  prices  seem, 
there  can  be  no  doubt  but  they  might  be  still 
further  reduced.  Mr.  Boville,  indeed,  promises 
to  supply  the  consumer  at  a  cost  of  3d.  per 
1,000  cubic  feet;  and,  although  we  are  of 
opinion  that  that  gentleman  somewhat  exag¬ 
gerates  the  facilities  and  overlooks  the  difficul¬ 
ties  of  his  plan,  and  the  obstacles  which  he  may 
have  to  encounter  in  its  practical  execution,  yet 
we  do  not  look  upon  the  scheme  as  altogether 
chimerical.  We  think  it  feasible,  though,  per¬ 
haps,  notjust  at  the  present  time. 

But,  even  assuming  Mr.  Boville’s  plan  to  be 
altogether  impracticable,  we  maintain  that  gas 
of  very  superior  quality  may  be  produced  and 
sold  at  from  Is.  6d.  to  2s.  per  1,000  cubic  feet, 
making  due  allowance  for  a  reasonable  interest 
on  the  capital  employed, and  a  fair  profit  besides. 

The  Gas  Consumers’  Company  will  find  this 
to  be  a  fact,  provided,  of  course,  they  put  the 
management  of  the  works  into  tl;e  hands  of  a 
good  practical  chemist,  who  will  not  allow 
any  of  the  products  to  go  to  waste,  but 
will  turn  everything  to  a  profitable  account. 
Under  good  and  strict  management,  and  with  a 
fair  number  of  customers,  the  supplying  of 
gas  of  the  very  best  quality  at  the  low  price  of 
Is.  fid.  per  1,000  cubic  feet  woidd  probably 
still  turn  out  one  of  the  most  lucrative  invest¬ 
ments  for  the  capitalist  to  make.  And,  besides, 
may  we  not  reasonably  expect  that  the  intro¬ 
duction  of  gutta  percha,  tliat  article  of  truly 
Protean  application,  and  which  is  so  eminently 
adapted  for  the  construction  or  the  covering 
and  lining  of  tubes  and  pipes  of  every  descrip¬ 
tion,  will  lend  to  considerably  reduce  one  of  the 
most  important  items  of  the  first  and  most  in¬ 
dispensable  outlay  required  for  the  erection  of 
the  works,  laying  down  of  the  pipes,  &c.  &c.  ? 

Under  these  circumstances  we  urge  the  com¬ 
mittee  of  the  projected  Gas  Consumers’  Com¬ 
pany  most  strongly  to  reject  all  and  every 
compromise  which  the  existing  companies  might 
mm  feel  inclined  to  offer,  and  not  to  allow  them¬ 
selves  to  he  deterred  from  their  present  purpose 
hy  any  consideration  whatsoever — unless,  indeed, 
the  existing  companies  should  offer  to  supply 
their  customers  henceforth  with  the  best  gas  at 
as  low  a  cost  as  the  projected  new  company 
can  reasona’oly  expect  to  produce  it  at,  with 
every  allowance  for  interest  on  the  capital  in¬ 
vested,  and  a  fair  profit. 


James  Baird,  of  Gartsherrie,  in  the  parish  of 
Old  Monkland,  in  the  county  of  Lanark,  in 
Scotland,  iron-master,  and  Alexander  Whitelaw, 
of  the  same  place,  manager,  for  improvements  in 
the  method  or  process  of  manufacturing  iron, 
Patent  dated  March  7th,  1849  ;  six  months, 
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RECENTLY  ENROLLED. 


William  Edward  Newton,  of  Chancery-lane,  in 
the  county  of  Middlesex,  civil  engineer,  for  an 
invention  of  an  improvement  or  improvements  in 
making  coupling-joints  for  pipes,  nozzles,  stop¬ 
cocks,  still  and  cylinder  heads,  and  other  appa¬ 
ratus.  Patent  dated  March  22d,  1848.  En¬ 
rolled  September  20th,  1848.  (Communicated 
to  the  Patent  Journal.) 

This  invention  relates  to  an  improved  means 
of  connecting  together  tubes  or  pipes  for  the 
conveyance  of  water,  steam,  gas,  or  other  fluids 
or  liquids,  and  it  is  also  applicable  to  fastening 
on  the  ends  of  steam  or  other  cylinders  or  vessels, 
securing  still-heads,  connecting  shafts  together, 
and  to  nearly  every  purpose  where  parts  of 
various  kinds  of  apparatus  require  to  be  con¬ 
nected  together  by  bolts  or  screws  passed  through 
flanges. 

The  specification  is  accompanied  by  engravings 
showing  the  manner  in  which  the  fastening, 
called  bythe  inventor  the  “  clasp  coupling-joint,” 
is  applied  to  the  coupling  of  pipes,  &c.  &c. 

The  principle  or  character  of  the  invention 
consists  in  forcing  together  the  tw'o  bodies  to  be 
coupled  or  connected,  by  means  of  a  grooved 
segmental  or  other  clamp,  according  to  the  form 
of  the  parts  of  the  vessel  or  article  to  be  coupled. 
The  groove  of  the  coupling  embraces  the  flanges 
or  their  equivalents,  which  project  from,  or  are 
connected  with,  the  bodies  to  be  coupled  ;  so 
that  when  the  said  grooved  segments  are  drawn 
together  by  screw-bolts,  keys,  conical  wedge- 
rings,  or  any  other  appliance  of  the  kind,  the 
groove  therein  shall  act  on  the  said  flanges  or 
their  equivalents,  so  as  to  force  them  together, 
and  thus  make  a  tight  joint,  with  or  without 
interposed  packing. 

In  the  coupling  of  pipes  the  sections  to  be 
joined  are  provided  each  with  a  turned  or  upset 
flange;  packing  is  usually  interposed  ;  this  may, 
however,  be  dispensed  with  by  facing  the  flanges, 
or  making  wl)at  is  termed  a  ground  joint.  At 
the  junction  of  the  two  pipes  a  pipe  of  small 
diameter  is  introduced  to  serve  as  a  guide 
in  joining  the  flanges  together;  hut  this 
may  be  dispensed  with  if  desired.  Over 
the  two  sections  of  the  pipe,  and  extending 
over  the  flanges,  are  two  rings,  one  for 
each  section,  the  inner  faces  of  which  cor¬ 
respond,  or  nearly  so,  with  the  faces  of  the  two 
flanges,  and  are  curved  or  bevilled  on  their 
outer  faces.  These  rings  should  be  made  to  fit 
somewhat  closely  on  to  the  sections  of  the  pipe, 
or  they  may  be  shrunk  on  if  desired.  When  the 
two  flanges  and  rings  are  put  together,  face  to 
face,  they  are  embraced  by  a  segmental  clamp, 
made  in  two  parts,  the  inner  periphery  of  which 
is  grooved  to  embrace  the  rings,  and  to  act  on 
their  outer  curved  or  bevilled  faces,  so  that 
when  the  said  segments  are  drawn  together,  by 
means  of  screw-bolts  passing  through  ears  which 
project  from  their  ends,  the  sides  of  the  grooves 
are  made  to  act  in  a  wedge-like  manner  on  the 
outer  curved  or  bevilled  faces  of  the  rings,  to 
force  them  and  the  flanges  of  the  sections  of  the 
pipe  together,  and  there  hold  them  firmly.  In 
tltis  way  it  will  be  seen  that  the  flanges  are 
forced  and  held  together  around  the  entire  cir¬ 
cumference  simply  by  the  use  of  two  bolts  ;  thus 
effecting  a  better  joint,  which  can  be  connected 
and  disconnected  in  less  time,  and  held  with 
more  strength,  than  by  the  means  heretofore 
employed. 

The  segments  of  the  clamp  may  be  forced 
together  also  by  means  of  a  conical  ring. 

Instead  of  the  clamps,  screw-bolts,  or  conical 
rings,  keys,  or  other  modes  of  drawing  or  forcing 
together  the  segments  of  the  groovmd  clamp,  may 
be  substituted.  Tlie  rings  that  extend  over  the 
flanges  may  be  dispensed  with,  and  the  grooved, 
segmental,  or  other  clamp  may  be  made  to  act 
directly  on  the  flanges ;  but  it  is  better  to  use 
the  rings,  as  they  can  be  more  readily  adapted 


to  the  groove  of  the  segmental  clamp,  and  at  the 
same  time  give  strength  and  support  to  tlio 
flanges,  which  in  general  are  formed  by  turning 
over  and  upsetting  the  metal  of  the  pipe.  If  de¬ 
sired,  packing  of  any  kind  may  be  interposed  be¬ 
tween  the  flanges  and  the  rings  ;  but  this  in  gene¬ 
ral  will  not  be  found  necessary.  Care  should  be 
taken  to  leave  the  groove  in  the  segmental  clamp 
of  greater  depth  than  the  projection  of  the  flanges 
and  rings,  in  order  to  give  ample  room  for  draw¬ 
ing  together  the  segments  ;  care  should  be  taken 
also  to  have  the  curve  or  bevil  of  the  outer  face 
of  the  rings,  or  of  the  flanges  (in  cases  when  the 
use  of  the  rings  is  dispensed  with),  of  greater  or 
less  curve  or  bevil  than  the  groove  of  the  seg¬ 
mental  clamp,  so  that  in  forcing  them  together 
the  segments  of  the  groove  may  act  in  the  man¬ 
ner  of  a  double  wedge.  The  curve  or  bevil  of  the 
groove  should  be  made  more  acute  than  the  faces 
of  the  rings  or  flanges,  so  that  in  wedging  them 
on  tlie  sides  of  the  grooves  may  act  on  the  rings 
or  flanges  nearer  to  the  periphery  of  the  pipe  than 
would  be  the  case  if  this  state  of  things  were 
reversed. 

The  improved  coupling  is  equally  applicable  to 
the  coupling  of  the  parts  of  angular  articles.  It 
may'  be  resorted  to,  for  instance,  to  secure  the 
cap  onto  a  quadangular  vessel.  For  this  purpose 
tire  upper  edge  of  the  vessel  is  provided  with  a 
projecting  flange,  wdth  the  under  face  rounded 
or  bevilled,  and  the  upper  edge  of  the  cap-plate 
is  similarly  rounded  or  bevilled  to  correspond 
therewith  ;  these,  when  put  together,  either  with 
a  close  fitting  (ground)  joint,  or  with  packing 
interposed,  receive  the  grooved  clamp,  which  is 
made  in  four  parts,  each  part  fitted  to  one  of  the 
angles  of  the  vessel.  These  four  sections,  which 
are  provided  with  projecting  ears,  are  then  drawn 
together  by  means  of  a  screw-bolt,  and  thus 
couple  and  bind  together  the  vessel  and  its  cap, 
making  a  tight  joint  all  round.  Instead  of 
uniting  the  sections  at  the  four  faces  of  the 
square,  they  may  be  united  at  the  angles. 

In  coupling  angular  vessels,  or  other  articles 
of  angular  shape,  it  will  be  found  to  be  advan¬ 
tageous  to  make  the  grooved  clamp  in  as  many 
sections  as  there  are  sides  to  the  figure  ;  for 
round  couplings  it  will  be  found  sufficient  to 
make  it  in  two  parts  for  all  articles  of  moderate 
size  ;  but  when  the  diameter  is  very  considerable 
it  may  be  divided  into  three  or  more  parts.  This 
improved  mode  of  coupling  is  equally  applicable 
to  the  securing  of  nozzles,  stopcocks,  or  many 
other  articles  not  necessary  to  enumerate,  but 
more  particularly  to  cylinder-heads,  in  which 
latter  the  edge  of  the  head  takes  the  place  of  one 
of  the  flanges. 

Shafts  and  other  solid  bodies  may,  of  course, 
be  coupled  together  in  the  same  manner  as 
hollow  conduits  or  vessels,  and  with  equal  ad¬ 
vantage.  The  flanges,  instead  of  being  solid 
projections  of  the  bodies  to  be  united,  may  be 
made  separate,  and  connected  therewith  in  any 
manner  desired,  as  the  mode  of  making  the 
flanges  forms  no  part  of  the  invention. 

The  leading  advantages  of  this  mode  of  coup¬ 
ling  over  the  ordinary  double  flange  and  bolts 
heretofore,  and  now  generally  used,  are  stated 
to  be  a  great  reduction  in  tlie  number  of  screw- 
bolts  used,  which  occupy  much  time  in  connect¬ 
ing  and  disconnecting  joints,  particularly  in 
the  parts  of  steam-engines,  such  as  the  cylin¬ 
der-heads,  and  other  parts  wliich  require  to 
bp  frequently  connected  and  disconnected  for 
packing  and  other  purposes ;  also  increased 
strength,  and  more  perfect  and  continuous 
support,  as  the  flanges,  by  the  improved  plan, 
instead  of  being  reduced  in  strength  by  the 
numerous  bolt-holes,  are  pressed  together, 
and  supported  all  round  by  the  grooved  seg¬ 
mental  clamp ;  moreover,  the  strain  on  the 
threads  of  the  screw-bolts,  instead  of  being  in 
the  line  of  the  force  which  tends  to  separate  the 
coupling,  as  in  the  old  y)lan,  is  nearly  at  a  right 
angle  therewith,  and,  therefore,  greatly  relieved. 

The  p.itentee  claims  the  coupling  of  joints  by 
means  of  flanges,  or  their  equivalents,  in  com¬ 
bination  with  a  grooved  clamp,  the  groove  of 
yi'hich  is  formed  to  embrace  the  flaoges ;  and 
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■which  clamp,  when  drawn  or  forced  together  by 
screw-bolts  or  other  equivalent  means,  will  force 
and  hold  together  the  flanges  of  the  parts  to  be 
connected,  and  thereby  form  a  Arm  and  secure 
joint. 

Edward  Thomas  Truman,  of  the  Haymarket, 
London,  dentist,  for  an  improved  method  or 
methods  of  constructing  and  fixing  artificial 
teeth  and  gums,  and  of  supplying  deficiencies  in 
the  mouth.  Patent  dated  August  15th,  1848. 
Enrolled  February  15th,  1849. 

This  specification  relates  to  the  manufacture 
of  artificial  gums.  It  consists  of  two  parts,  the 
preparing  and  forming  artificial  gums  by  means 
of  gutta  percha.  The  mode  adopted  by  the 
patentee  is  to  procure  a  cast  of  the  mouth  in 
plaster,  in  the  usual  manner  ;  a  frame  (of  gold 
or  platinum)  is  then  formed,  and  small  vertical 
pins  are  secured  to  it,  upon  which  the  artificial 
teeth  are  placed.  Pure  gutta  percha,  made 
plastic  by  heat,  is  now  moulded  upon  the  frame 
by  the  fingers,  and  then  pressed  upon  the  plaster 
cast,  which  has  previously  been  moistened  with 
cold  water.  The  gutta  percha  cast  may  after¬ 
wards  be  again  heated,  and  then  pressed  into 
the  mouth,  by  which  means  it  will  be  made  to 
adapt  itself  most  accurately  to  the  irregularities 
of  the  mouth.  The  artificial  teeth  are  now  re¬ 
moved  from  the  pins,  and  the  gutta  percha  is 
then  electrotyped  over  the  whole  of  its  surface, 
with  the  exception  of  the  part  coming  in  contact 
with  the  gums.  The  teeth  are  now  secured 
upon  the  pins  in  the  gutta  percha  sockets  by 
means  of  cement,  in  the  usual  manner.  The 
patentee  states  that,  although  means  may  be 
adopted  for  fixing  these  artificial  teeth  and  gums 
in  the  mouth,  yet  he  has  hitherto  invariably 
found  them  unnecessary,  the  mere  fitting  of 
them  to  the  gums  being  sufficient. 

The  second  part  of  the  specification  relates  to 
the  manufacture  of  artificial  gums  of  hard  wax, 
or  other  plastic  substances,  which,  after  being 
properly  fitted  to  the  mouth,  are  electrotyped 
over  the  surface.  The  metallic  covering  serves 
to  strengthen  the  artificial  gums,  and  to  protect 
the  material  of  which  they  are  made  from  the 
action  of  moisture. 

The  patentee  claims : — 

First.  The  manufacturing  artificial  gums  of 
gutta  percha,  and  coating  the  surfaces  thereof 
with  metal. 

Secondly.  The  application  of  electro-gilding 
to  the  manufacture  of  artificial  gums  made  of 
soft  material. 


William  Young,  plumber,  and  Henry  Burgess 
Young,  both  of  Barnstaple,  in  the  county  of 
Devon,  for  improvements  in  smelting  and  re¬ 
fining  lead  ores.  Patent  dated  August  28th, 
1848.  Enrolled  February  28th,  1849. 

This  invention  relates  to  a  method  of  obtain¬ 
ing  and  saving  the  minute  particles  of  oxides, 
&c.,  which,  as  the  process  is  conducted  at  pre¬ 
sent,  are  carried  off  along  with  the  products  of 
combustion  from  the  various  lead  smelting  and 
refining  furnaces.  The  patentee  proposes  to 
attain  the  end  in  view  by  the  following  ar¬ 
rangement  : — The  flue  from  the  ordinary  smelt¬ 
ing  or  refining  furnace  is  conducted  in  a  hori¬ 
zontal  direction  to  a  large  chamber  or  tank, 
placed  at  some  distance  from  the  furnace.  The 
bottom  of  this  tank  is  covered  with  water,  into 
which  the  end  of  the  flue  is  made  to  dip  to  the 
extent  of  a  few  inches.  The  immersed  end  of 
the  flue  is  secured  to  the  centre  of  a  perforated 
metalhc  plate,  about  three  inches  less  in  size 
than  the  interior  of  the  tank  ;  a  rim  runs  round 
the  edge  of  the  plate,  and  projects  downward  a 
few  inches ;  a  similar  rim  runs  about  midway 
between  the  outer  rim  and  the  centre  of  the 
plate.  The  lower  parts  of  these  rims  are  per¬ 
forated.  At  any  convenient  part  of  the  hori¬ 
zontal  flue  between  the  furnace  and  the  tank  or 
chamber  is  placed  a  blower  or  exhausting-fan 
drawing  the  atmospheric  air  through  the  furnace 
and  the  flue,  and  discharging  it  into  the  tank 
below  the  surface  of  the  water,  and  beneath  the 
perforated  plate.  The  heated  air  and  products 


of  combustion  thus  drawn  through  the  flue 
carry  along  with  them  a  quantity  of  fine  particles 
of  oxide  and  other  matters  ;  the  whole  of  this  is 
discharged  from  the  end  of  the  flue  beneath  the 
perforated  plate,  and  thus  forced  through  the 
perforations,  by  which  means  a  considerable 
portion  of  the  solid  particles  is  deposited  in  the 
tank.  The  vapours  and  products  of  combustion 
are  then  made  to  pass  successively  through 
several  low-vaulted  chambers,  with  finely-per¬ 
forated  metallic  [)lates  placed  within  them.  The 
solid  particles  are  thus  retained  in  these  cham¬ 
bers.  From  the  last  of  these  chambers  the  air 
and  the  gaseous  products  are  conveyed  by  a  flue 
to  the  ash-pit  of  the  smelting  or  refining  furnace, 
where  they  mix  with  the  atmospheric  air  which 
passes  into  the  furnace. 

The  patentee  claims  the  general  arrangement 
of  the  apparatus,  and  the  principle  and  mode  of 
the  operation. 


Thomas  Richardson,  of  Newcastle-upon-Tyne, 
chemist,  for  improvements  in  the  condensation 
of  metallic  fumes,  and  in  the  manufacture  of 
white  lead.  Patent  dated  August  21st,  1848, 
Enrolled  February  21st,  1849. 

This  specification  describes  : — 

First.  The  mode  of  treating  tea  lead  with  a 
current  of  hot  air,  for  the  purpose  of  extracting 
from  it  the  tin  and  other  extraneous  matters 
mixed  with  it.  The  process  consists  in  exposing 
the  tea  lead,  while  in  a  state  of  fusion,  in  the 
ordinary  red-lead  chamber,  or  in  a  suitable  cast- 
iron  pan,  to  a  slow  current  of  heated  air,  which 
has  the  effect  of  separating  the  tin,  which  then 
floats  upon  the  surface  of  the  melted  lead,  from 
whence  it  is  removed  by  the  workman  from  time 
to  time.  When  the  lead  has  been  operated  upon 
sufficiently  long  to  extract  the  whole  of  the  tin, 
it  is  then  to  be  removed  by  running  it  out,  or  by 
other  convenient  means,  and  cast  into  moulds. 
The  workman  can  with  facility  tell  when  the 
lead  has  been  sufficiently  operated  upon  by  its 
being,  when  cold,  easily  scratched  with  the 
finger  nail.  The  tin  obtained  in  this  process 
contains  a  small  admixture  of  oxide  of  lead. 
The  purified  tea  lead  is  now  brought  to  a  state 
of  minute  division,  either  by  crystallization  by 
Mr.  Pattinson’s  process,  or  granulation  by  the 
ordinary  method.  In  this  state  it  is  operated 
upon  either  with  acetic  or  nitric  acid,  or  a  mix¬ 
ture  of  both,  diluted  in  either  case  with  an  equal 
weight  of  water ;  or  with  a  solution  of  acetate  or 
nitrate  of  lead,  or  a  mixture  of  both,  containing 
an  equal  quantity  of  acids  as  the  preceding ; 
these  acids  or  saline  solutions  are  applied  in 
conjunction  with  steam,  hot  air,  and  carbonic 
acid  gas.  The  apparatus  employed  by  the  pa¬ 
tentee  for  conducting  this  process  consists  of  a 
strong  suitable  framework  or  building  of  wood, 
masonry,  or  other  proper  materials,  in  which  a 
number  of  shelves  are  arranged,  which  are  co¬ 
vered  with  sheet  lead ;  the  shelves  are  heated 
by  steam  or  hot  air.  The  metallic  lead  to  be 
converted  into  white  lead  is,  in  its  granulated  or 
divided  metallic  state,  spread  out  upon  the 
shelves,  and  there  submitted  to  the  action  of 
carbonic  acid,  which  is  admitted  to  the  space 
between  the  shelves  by  suitable  pipes;  other 
pipes  convey  steam  or  hot  air  for  maintaining 
the  apparatus  during  the  process  at  a  high  tem¬ 
perature.  Steam  is  occasionally  admitted  to  the 
lead  during  the  operation,  for  the  purpose  of 
keeping  it  in  a  proper  state  of  moisture.  At  the 
expiration  of  from  twelve  to  fourteen  days  the 
lead  will  be  found  sufficiently  converted,  when 
it  is  to  be  removed  to  the  dolly-tub,  where  the 
metallic  lead  which  has  not  been  converted  is 
separated,  and  returned  back  to  the  shelves  with 
a  fresh  charge  of  lead. 

The  third  part  of  the  specification  is  the 
condensation  of  metallic  fumes,  which  are  car¬ 
ried  into  a  tower  near  a  chimney  about  twenty 
feet  high,  and  divided  vertically  by  a  partition 
into  two  compartments.  The  metallic  fumes, 
which  have  previously  been  mixed  with  steam 
in  jets,  pass  up  one  of  the  compartments,  and 
down  the  other  into  the  chimney.  In  the  down- 
■waid  compartment  a  ntunber  of  iron  bars  are 


placed  in  a  horizontal  position ;  upon  these  are 
placed  a  quantity  of  coke  or  broken  bricks,  on 
which  water  is  made  to  drop,  to  keep  them  moist. 
The  fumes  pass  through  this  mass  in  its  passage 
through  the  tower  to  the  chimney,  and  are  thus 
condensed.  Should  the  draught  of  the  chimney 
not  be  sufficient  to  cause  the  fumes  to  pass 
through  the  tower,  means  are  to  be  adopted  to 
render  it  so. 

The  patentee  claims  : — 

First.  The  separation  from  tea  lead  of  the  tin 
and  other  extraneous  matters  combined  with  it, 
by  oxidizing  the  tin  by  means  of  a  slow  current 
of  hot  air,  as  described. 

Secondly.  The  conversion  of  metallic  into 
white  lead  by  the  action  of  carbonic  acid  used  in 
conjunction  with  steam  and  heated  air,  and  either 
with  acetic  or  nitric  acid,  or  a  mixture  of  the 
two  latter,  or  with  acetate  or  nitrate  of  lead,  as 
described. 

Thirdly.  The  application  of  steam,  used  in 
conjunction  with  a  shower  of  water,  and  with  or 
without  a  steam  jet,  for  the  purpose  of  condens¬ 
ing  metallic  fumes,  as  described. 


John  Lewis  Ricardo,  Esq.,  M.P.,  of  Lowndes- 
square,  in  the  county  of  Middlesex,  for  improve¬ 
ments  in  electric  telegraphs,  and  in  apparatus 
connected  therewith.  Patent  dated  September 
4th,  1848.  Enrolled  March  4th,  1849. 

This  invention  relates,  first,  to  the  insulation 
of  the  wires  used  for  electric  telegraphs  by  en¬ 
closing  two  or  more  wires  between  two  fillets 
of  gutta  percha  or  an  appropriate  mixture  of  the 
latter  substance  with  other  materials.  Secondly, 
to  an  apparatus  for  suspending  the  wires  used  in 
electric  telegraphs  in  a  manner  to  render  them 
inaccessible  to  wet  or  damp. 

The  patentee  does  not  claim  the  use  of  gutta 
percha,  or  of  any  mixture  of  that  substance  with 
other  materials,  to  effect  the  insulation  of  electric 
telegraph  wires,  as  he  is  perfectly  aware  that 
gutta  percha  has  already  been  extensively  used 
for  that  purpose.  He  claims  simply  the  mode  of 
applying  the  gutta  percha.  He  uses  either  the 
pure  gutta  percha,  or  a  mixture  of  eight  parts  of 
that  substance  with  one  part  of  gum  cowrie,  and 
one  part  of  flowers  of  milk  of  sulphur.  He 
moulds  the  gutta  percha  or  the  mixture  in  fillets  of 
the  proper  width  to  enclose  the  number  of  wires 
required,  and  also  to  form  a  blank  bead  on  each 
side  of  the  wires,  for  the  more  effectual  pro¬ 
tection  of  the  edges.  The  wires,  as  they  are 
being  covered,  are  passed  through  a  guide-plate, 
in  order  to  keep  them  at  regular  distances  apart ; 
from  this  they  are  passed  between  two  rollers 
heated  by  steam,  having  grooves  on  their  circum¬ 
ference,  the  ridges  between  which  form  indenta¬ 
tions  on  each  side  of  the  gutta  percha  between 
each  wire,  but  to  a  sufficient  extent  only  to 
cause  the  two  fillets  to  adhere  and  become  in¬ 
corporated  with  each  other,  so  as  to  effect  the 
perfect  insulation  of  each  wire  from  the  adjoining 
ones.  The  rollers  at  the  extreme  grooves  are  in 
contact,  and  produce  a  blank  bead  on  each  edge. 
The  gutta  percha  is  reduced  to  an  adhesive  state 
by  the  heated  rollers,  and  in  order  to  ensure  the 
perfect  adhesion  of  the  surfaces  of  the  fillets  they 
are  passed  over  and  under  heating  surfaces 
during  their  passage  to  the  rollers,  care  being 
taken  to  support  the  lower  fillet,  which  wiU 
have  to  be  passed  under  the  heating  surface,  so 
that  its  upper  surface  may  be  rendered  plastic, 
in  order  to  prevent  its  elongation  while  in  that 
state.  The  insulated  wires  are  wound  up  on  a 
reel  by  means  of  a  weight  sufficient  to  remove  it 
as  fast  as  delivered  by  the  rollers.  In  covering 
wires  with  gutta  percha  it  has  been  usual  to 
enclose  each  wire  separately  in  a  cylinder  of  that 
material ;  while  in  this  new  plan  two  or  more 
wires  are  enclosed  together  between  two  surfaces 
of  gutta  percha,  or  of  a  mixture  of  the  latter 
substance  with  some  other  material. 

The  apparatus  which  constitutes  the  second 
part  of  the  invention  consists  of  a  common  sup¬ 
port,  such  as  is  used  at  present  for  the  purpose, 
having  an  eye  or  hook  suspended  to  the  centre 
by  a  nut  in  the  recess  at  the  top,  which  is  after- 
■waxds  filled  up  with  cement.  The  cylindrical 
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projection-part  of  the  support  has  a  groove  or 
throat  cut  round  it,  by  which  means  any  water 
coming  in  contact  with  the  outer  surface  is  in¬ 
tercepted,  preventing  thus  its  getting  access  to 
the  point  of  suspension ;  and  it  is  this  throat  or 
groove  that  constitutes  the  novel  feature  in  this, 
the  second  part  of  the  invention. 

The  patentee  does  not  confine  himself  to  the 
detail  given.  He  claims  : — 

First.  The  mode  of  combining  two  or  more 
wires  for  electric  telegraph  purposes  by  en¬ 
closing  them  between  two  fillets  of  gutta  percha, 
or  some  appropriate  mixture  of  that  substance 
with  other  materials,  in  such  a  manner  as  to  in¬ 
sulate  the  wires  from  each  other,  and  from  ex¬ 
ternal  matters. 

Secondly.  The  construction  of  the  apparatus 
described  for  suspending  wires  for  electric 
telegraphs. 


Alexander  Angus  Croll,  of  the  Gasworks, 
Tottenham,  for  improvements  in  the  manufac¬ 
ture  of  gas,  and  in  apparatus  to  be  used  in 
transmitting  gas.  Patent  dated  August  22d, 
1848.  Enrolled  February  22d,  1849. 

The  improvements  in  the  manufacture  and  the 
distribution  of  gas  described  in  this  specification 
consist : — 

First.  In  the  construction  of  the  retorts  in  the 
furnace,  and  in  the  mode  of  charging  them  simul¬ 
taneously  at  both  ends. 

Secondly.  In  the  employment  of  steam,  which 
is  passed  through  carbon  in  a  highly- heated 
state,  and  then  mixed  with  the  gas  generated 
from  the  charge  of  coal. 

Thirdly.  In  the  purification  of  coal-gas  by 
means  of  sulphurous  acid. 

Fourthly.  In  the  arrangement  and  construc¬ 
tion  of  the  apparatus  employed  for  delivering 
the  gas  from  the  gasworks  to  the  gasholder. 

Retorts  have  hitherto  been  used  with  open¬ 
ings  at  both  ends,  and  which  are  closed  by 
proper  covers,  and  so  arranged  in  the  furnace 
that  they  can  be  charged  with  the  coal  from 
each  end.  They  are  also  provided  with  an 
upright  pipe,  for  the  purpose  of  conveying  the 
gas  generated  in  the  retort  from  the  latter  to 
the  gasmain.  The  mode  of  working  with  these 
retorts  is  to  charge  at  each  end  alternately  at 
regular  intervals  of  time,  one  half  of  the  retort 
being  charged  at  a  time  ;  thus,  the  gas  generated 
from  the  last  charge  is  made  to  pass  over  the 
previous  charge,  which  is  comparatively  ex¬ 
hausted,  the  upright  pipe  at  the  end  of  the 
most  recent  charge  being  closed  while  the  other 
remains  open ;  thus  do  the  opening  and  the 
closing  of  the  upright  pipes  take  place  alternately 
with  the  times  of  charging  from  each  end  respec¬ 
tively,  so  as  to  ensure  the  satisfactory  working  of 
the  retort. 

The  patentee’s  improvement  consists  in  the 
use  of  retorts  in  the  manner  just  now  described, 
but  having  only  one  upright  pipe.  The  mode  of 
working  these  retorts  is  to  charge  them  from 
both  ends  simultaneously ;  the  patentee  states 
that  this  mode  of  constructing  and  charging  is 
productive  of  superior  gas. 

The  second  improvement  is  the  employment  of 
steam,  mixing  with  the  gas  generated.  This  the 
patentee  effects  in  the  following  manner  : — The 
steam  is  passed  through  carbon  in  a  highly  heated 
state,  previous  to  mixing  with  the  coal-gas.  He 
prefers  the  use,  for  this  purpose,  of  the  above- 
named  description  of  retorts ;  namely,  those 
capable  of  being  charged  at  both  ends.  Into  one 
end  of  the  retort  is  placed  a  charge  of  coke; 
steam  is  conveyed  into  this  end  of  the  retort 
w'hen  the  coke  is  at  a  red  heat ;  passing  through 
the  latter,  this  steam  mixes  intimately  with  the 
gas  generated  from  the  coal,  and  the  mixture  of 
steam  and  gas  passes  then  off  through  the  upright 
pipe  to  the  gasmain.  The  charges  of  coal  into 
the  retort,  the  patentee  states,  are  to  take  place 
about  every  five  hours.  The  steam  is  admitted 
into  the  retort  only  for  about  the  first  three  of 
the  five  hours,  the  quantity  of  steam  admitted 
varying  according  to  the  quality  of  the  coals. 
The  pateutee  uses  about  fifteen  gallons  of  water, 


evaporated  into  steam,  to  one  ton  of  Newcastle 
and  bituminous  coals ;  but  when  cannel  coal  is 
used  somewhat  more  steam  is  required  to  pro¬ 
duce  a  gas  of  fair  illuminating  quality. 

The  third  improvement  is  the  employment  of 
sulphurous  acid  for  the  purpose  of  purifying  coal- 
gas.  The  mode  of  proceeding  is  as  follows  : — A 
solution  of  sulphurous  acid  in  water  is  prepared 
by  burning  sulphur  in  a  stove  or  oven,  and 
passing  the  fumes  into  water  in  a  proper  ap¬ 
paratus,  similar  to  that  of  Woolfe,  until  the 
water  is  nearly  saturated.  The  patentee  states 
the  proportion  to  be  about  six  ounces  of  burned 
sulphur  to  each  gallon  of  water.  The  almost- 
saturated  solution  is  then  poured  into  the.  first  of 
a  seiies  of  vessels,  arranged  and  constructed 
similar  to  the  ordinary  lime  p’urifiers  of  the  gas¬ 
works  ;  the  second  and  third  vessels  are  filled 
with  weaker  solutions  of  the  same  kind.  Through 
these  solutions  the  gas  to  be  purified  is  trans¬ 
mitted,  passing  through  the  strongest  solution 
first.  In  passing  through  these  solutions  the 
sulphur  in  the  latter  and  the  sulphur  in  the  gas 
are  both  decomposed  and  deposited  at,  or  pre¬ 
cipitated  to,  the  bottom  of  the  vessels  in  the 
shape  of  flowers  of  sulphur.  The  spent  solution 
is  discharged  in  any  convenient  manner,  and  the 
sulphur  collected  and  dried ;  the  apparatus  is 
then  recharged  with  fresh  solution.  The  patentee 
proposes  the  use  of  two  of  these  apparatus,  so 
that  the  gas  may  be  passed  through  one  whilst 
the  other  is  being  recharged.  Should  further 
purification  of  the  gas  be  deemed  necessary,  it 
may  subsequently  be  passed  through  washers 
(plain  water  purifiers)  which  are  made  to  com¬ 
municate  with  one  or  other  of  the  sulphurous 
acid  gas  solution  purifiers,  according  as  the  gas 
happens  to  be  passing  through  the  one  or  the 
other.  To  remove  all  traces  of  the  sulphur,  the 
gas  is  finally  passed  through  the  ordinary  dry 
lime  purifiers.  The  state  of  the  purity  of  the 
gas  may,  at  any  period  of  the  process,  be  ascer¬ 
tained  by  the  usual  test  of  acetate  of  lead  for 
sulphuretted  hydrogen,  the  smell  indicating  if 
there  is  the  smallest  proportion  of  sulphur  present 
in  the  gas. 

The  fourth  improvement  relates  to  the  means 
of  passing  the  gas  from  the  gasworks  to  the  gas¬ 
holders.  The  patentee  proposes  to  place  the  gas¬ 
holders  at  a  distance  from  the  gasworks  near  to 
the  district  which  it  is  intended  to  supply,  and 
the  exhausting  apparatus  for  discharging  the  gas 
from  the  main  leading  from  the  works  into  the 
gasholders  near  the  latter.  This  apparatus  has 
hitherto — where  the  gasholders  have  been  placed 
at  a  distance  from  the  works — been  placed  near 
the  works,  and  has  thus  discharged  the  gas  into 
the  main  leading  to  the  gasholders.  By  the  ar¬ 
rangement  of  the  patentee  the  pressure  of  the  gas 
in  the  main  leading  from  the  gasworks  would  be 
too  low  for  the  necessary  supply  of  gas  to  the 
intervening  district.  To  remedy  this,  and  to 
maintain  a  constant  and  sufficient  supply  in  the 
main,  the  patentee  adopts  the  following  means  : — 
A  return-pipe  is  so  placed  as  to  form  a  con¬ 
nection  between  the  gasholders  and  the  gasmain 
from  the  works.  Before  the  exhausting  appara¬ 
tus,  at  a  convenient  part  of  this  pipe,  is  placed  a 
governor,  which,  whenever  there  is  a  tendency 
of  the  pressure  of  gas  within  the  main,  being  re¬ 
duced  by  the  action  of  the  exhausting  apparatus, 
allows  the  passage  of  gas  from  the  gasholder 
back  to  the  gasmain,  passing  it  in  such  quan¬ 
tities  as  to  maintain  the  pressure  in  the  main 
nearly  equal  at  all  times,  and  sufficient  to  supply 
the  intervening  district. 

The  patentee  claims  : — 

First.  The  mode  of  charging  gas  retorts  simul¬ 
taneously  at  each  end,  as  described. 

Secondly.  The  employment  of  steam  by  passing 
it  through  highly-heated  carbon,  and  afterwards 
mixing  it  with  the  coal-gas,  as  described. 

Thirdly.  The  purification  of  coal-gas  by  means 
of  sulphurous  acid,  as  described. 

Fourthly.  The  arranging  and  constructing  ap¬ 
paratus  for  passing  the  gas  from  the  works  to  the 
gasholders,  and  maintaining  a  constant  pressure 
in  the  main,  as  described. 


PATENTS  RECENTLY  GRANTED. 

LIST  OF  ENGLISH  PATENTS  FOE  THE  WEEK  ENDING 
MARCH  7th,  1849. 

Edward  Westhead,  of  Manchester,  manu¬ 
facturer,  for  certain  improvements  in  the  manu¬ 
facture  of  waddings.  Patent  dated  March  3d, 
1849  ;  six  months. 

Henry  Constantine  Jennings,  of  Abbey-street, 
Bermondsey,  practical  chemist,  for  improvements 
in  the  manufacture  of  vehicles  for  mixing  pig¬ 
ments,  and  also  in  the  manufacture  of  white  lead. 
Patent  dated  March  5th,  1849;  six  months. 

Nathan  Defries,  of  Grafton-street,  Fitzioy- 
square,  civil  engineer,  and  George  Brooks  Pettit, 
of  Brook- street,  New-road,  in  the  county  of 
Middlesex,  gasfitter,  for  improvements  in  apply¬ 
ing  gas  to  heat  apparatus  containing  fluids,  and 
in  heating  and  ventilating  buildings ;  also  im¬ 
provements  in  gas  fittings,  and  in  apparatus  for 
controlling  the  passage  of  gas.  Patent  dated 
March  5th,  1849  ;  six  months. 

Samuel  Banks,  of  West  Leigh,  in  the  county 
of  Lancaster,  miller,  for  certain  improvements  in 
mills  for  grinding  wheat  and  other  grain.  Patent 
dated  March  5th,  1849  ;  six  months. 

William  Henry  Green,  of  Basinghall-street,  in 
the  city  of  London,  gentleman,  for  improvements 
in  the  preparation  of  fuel.  Patent  dated  March 
5th,  1849  ;  six  months. 


PATENTS  RECENTLY  EXPIRED. 


T.  F.  Bergin,  Dublin,  gentleman,  for  improve¬ 
ments  in  railway  carriages,  which  improvements 
are  applicable  to  other  purposes.  Patent  dated 
March  4th,  1835  ;  expired  March  4th,  1849. 

J.  Prince,  London,  agent  for  an  improved 
mould  and  apparatus  to  be  used  in  making 
paper.  Patent  dated  March  4th,  1835  ;  expired 
March  4th,  1849. 

J.  J.  Sheridan,  Walworth,  chemist,  for  certain 
improvements  in  the  several  processes  of  sac¬ 
charine,  vinous,  and  acetous  fermentations. 
Patent  dated  March  9th,  1835  ;  expired  March 
9th,  1849. 


THE  CHOLERA. 


Cases  already  reported  : — 
In  London  and  vicinity. . . 

In  the  country . 

In  Scotland  . 

Total  . 


No.  of  Cases. 

Deaths. 

i 

Kecoveries. 

I  Under  treat- 

1  ment,  or  result 

1  not  stated. 

1176 

606 

136 

434 

1023 

446 

165 

412 

11873 

5159 

4130 

2584 

14072 

6211 

4431 

3430 

Fresh  cases  reported  on  the  14th  of  March, 
1849  : — In  London  and  vicinity,  viz.  : — White¬ 
chapel — number  of  cases,  4;  death,  1. 

In  the  country’,  viz.  : — Liverpool — number  of 
case,  7  ;  deaths,  3. 

In  Scotland,  viz.  : — Edinburgh — number  of 
cases,  1 ;  recoveries,  3.  Glasgow  (1 1th) — num¬ 
ber  of  cases,  6  ;  recoveries,  6  ;  ditto  (12th),  num¬ 
ber  of  cases,  2.  Kilburnie — number  of  cases,  2  ; 
recoveries,  2.  Riccarton — number  of  cases,  5  ; 
death,  1  ;  recoveries,  9.  Greenock — number  of 
cases,  3;  deaths,  4;  recovery,  1. 

Total  new  cases,  30 ;  deaths,  9 ;  recove¬ 
ries,  21. 


BIRTHS  AND  DEATHS  IN  LONDON. 

The  statement  of  births  and  deaths  in  London, 
during  the  week  ending  Saturday  last,  published 
by  authority  of  the  Registrar-General,  shows 
the  number  of  deaths,  from  all  causes,  to  be 
1,047,  being  122  below  the  weekly  average  for 
the  last  five  years,  ending  December,  1848.  An 
improvement  has  occurred  in  the  mortality  from 
epidemics,  the  number  of  deaths  in  the  last 
week  from  epidemics  being  243,  which  is  little 
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above  the  average.  Smallpox  prevails  much  ; 
measles  ■  is  unusually  low.  Scarlatina  and 
hooping-cough  show  a  decrease  on  the  previous 
weeks.  Typhus  has  fallen  to  the  average,  viz., 
42  deaths.  The  deaths  from  cholera  are  15,  and 
are  thus  specified  in  the  report :  — 

Kensington  ;  St.  Paul’s,  Hammersmith. — 
M.  6,  “cholera  (6  days),’’ 

Chelsea;  South. — M.  68,  “cholera  morbus 
(30  hours);”  F.  66,  “diai-rhcea  (II  hours); 
cholera  morbus  (20  hours).” 

Westminster  ;  St.  Margaret’s.  — In  the  House 
of  Correction,  M.  prisoner,  31,  “Asiatic  cholera 
(38  hours),  accelerated  by  want  of  common  ne¬ 
cessaries  of  life,  prior  to  his  reception  into  the 
prison,”  inquest, 

Bethnal- GREEN  ;  The  Green. — The  two  fol¬ 
lowing  cases  occurred  in  Messrs.  Warburton’s 
Lunatic  Asylum: — F.  75,  “mania,  cholera  (3 
days);”  F.  65,  “mania,  consecutive  fever  after 
cholera.” 

St.  George’s-in-the-East  ;  St.  John’s. — 
The  five  following  cases  occurred  in  St.  George’s 
Workhouse  : — Mariner,  64,  “cholera  ;”  mariner, 
69,  “cholera  (24  hours)  ;”  currier,  73,  “cho¬ 
lera;”  gunmaker,  77,  “cholera;”  wife  of  a 
gardener,  80,  “cholera.” 

Stepney  ;  Limehouse. — IM.  49,  “  natural 

death,  sudden,  from  Asiatic  cholera,”  inquest. 

St.  Olave’s  ;  St.  Olave. — In  St.  Thomas’s 
Hospital,  an  American  sailor,  brought  from  the 
city  of  London,  30,  “  cholera  (24  hours).” 

Bermondsey';  Leather  Market. — F.  53,  “cho¬ 
lera  (2  days).”  The  medical  man  states  that 
“  deceased  Yvas  of  very  intemperate  habits, 
Yvhich  doubtless  predisposed  her  to  take  the 
disease.” 

St.  George’s,  Southwark  ;  Kent-road. — At 
2,  Crown-yard,  son  of  a  carman,  2,  “  Asiatic 
cholera  (3  days).” 

The  number  of  births  during  the  same  week 
is  registered  at  1,544. 


Cheap  Gas.  —  On  Wednesday,  the  14th  inst.,  a 
meeting  of  more  than  1,000  of  the  inhabitants  of 
the  city  of  London  (gas-consumers)  was  held  at 
the  London  Tavern,  Bishopsgate-street,  for  the 
purpose  of  receiving  the  report  of  the  committee 
appointed  to  confer  with  the  gas  companies  with 
avieev  to  their  reducing  the  jrrice  of  their  gas. 
Mr.  J.  Dillon  took  the  chair.  The  report  of  the 
committee  stated  that  a  deputation  of  their  body 
had  waited  upon  the  Chartered  Gas  Company, 
and  the  City  and  Commercial  Gas  Company, 
stating  the  expression  of  opinion  of  the  meeting 
of  the  2lst  of  February, —  that  the  judee  of  gas 
ought  to  be  reduced,  and  requesting  to  hear  their 
decision  on  the  matter.  The  deputation  having 
withdrawn,  an  intimation  was  conveyrnd  to  the 
committee  that  answers  would  be  given  in  a  few 
day's.  Accordingly  a  letter  w'as  received  from 
the  City^  of  London  Company  staling  that  they 
had  to  give  an  answer  to  the  commissioners  of 
sewers  on  the  same  subject,  on  the  13th  of  April, 
and  until  that  period  they'  could  not  enter  into 
any  arrangement  with  individual  consumers, 
The  Chartered  Company  wrote  to  state  that  they 
could  give  no  answer  to  the  questions  put  by  the 
deputation  at  present.  The  chairman  then  briefly 
addressed  the  meeting,  stating  that  they  had  now 
only  to  determine  what  cour.'C  to  pursue  in  order 
to  get  their  gas  cheaper.  Mr.  Boville  then  ad¬ 
dressed  the  meeting,  stating  that  he  had  insti¬ 
tuted  experiments  with  a  view  of  supplying 
London  with  gas  manufactured  on  the  coal  field. 
By  such  a  process  the  gas  would  not  only  be  of  a 
better  quality',  but,  estimating  the  whole  con¬ 
sumption  of  London,  it  could  be  put  into  tin  ir 
gasometer  in  the  city  at  a  cost  of  3d.  per  1,000 
cubic  feet — (Cheers  and  laughter).  If  the  gas 
were  used  by  only  half  of  London,  of  course 
the  cost  would  be  Od.  He  proposed  to  force 
the  gas  through  the  mains  by  atmospheric 
pressure.  He  had  made  the  pro;tosition  to 
the  City  of  London  Company,  and  offered  to  sup¬ 
ply  them  at  Is.  per  1,000  cubic  feet.  Th'^y  at 
once  admitted  that  the  plan  was  an  excellent 
one,  but,  after  some  communication  had  taken 
|)lace,  so  many  interests  were  opposed  to  it  that 


they  would  not  adopt  it.  Mr.  C.  Pearson,  M.P., 
said  that  the  jilan  just  proposed  was  an  old  aban¬ 
doned  project,  about  to  be  carried  out  by  Mr. 
Brunei,  in  connection  with  the  Great  Western 
Bailway  Company',  when  the  joint-stock  com¬ 
panies’  panic  prevented  it.  It  was  a  new  hare 
started  ;  and,  to  test  the  sincerity  of  Mr.  Bo¬ 
ville,  he  publicly'  offered  him  (Mr.  Boville)  his 
seat  in  the  direction  of  the  Gas  Consumers’  (Jom- 
pany.  If  he  could  do  what  he  proposed,  the 
public  would  very  soon  have  the  benefit  of  it. 
(This  challenge  was  accepted  by  Mr.  Boville.) 
Mr.  Pearson  then  proceeded  to  detail,  at  v'ery 
great  length,  the  advantages  offered  by  the  Gas 
Consumers’  Company',  who  would  contract  at  a 
maximum  price  of  4s.  per  1,000  cubic  feet,  and 
would,  if  possible,  ^charge  only  3s.  per  1,000  feet. 
Mr.  Deputy  Stevens  proposed  a  resolution 
pledging  the  meeting  to  support  the  Gas  Con¬ 
sumers’  Company',  and  binding  them  to  give  a 
pledge  that  they  would  either  become  share¬ 
holders  or  use  the  gas  supplied  by  that  com¬ 
pany  only.  Mr.  Pontifex  seconded  the  resolu¬ 
tion,  and  observed,  that,  as  they  w'ere  driven  to 
competition  in  their  own  defence,  let  them 
carry  out  their  scheme  vigorously  and  well.  He 
w'ould  at  once  sign  the  deed  for  thirty  shares  in 
the  company',  and  he  hoped  that  others  w'ould 
follow  his  example.  Mr.  Larby  supported  the 
resolution,  and  also  took  ten  shares.  The  reso¬ 
lution  was  then  put,  and  carried  new.  con.  The 
committee  was  then  re-elected,  with  a  request 
that  they  would  watch  over  the  interests  of  the 
Gas  Consumers’  Company  in  the  progress  of 
their  act  through  Parliament  ;  and,  after  a  vote 
of  thanks  to  the  chairman,  the  meeting  sepa¬ 
rated. 

Quicksilver  from  California. — On  Mon¬ 
day,  March  12,  there  were  exhibited  in  the 
Exchange  News-room  of  this  town  two  large 
lumps  of  quicksilver  ore,  one  of  them  weighing 
about  501b.,  the  other  about  half  the  size ;  they 
are  the  produce  of  Santa  Clara  Mine,  in  Upper 
California,  belonging  to  Mr.  Alexander  Forbes, 
of  San  Bias,  and  brought  here  in  the  Admittance. 
It  is  supposed  they  contain  from  60  to  70  jicr 
cent,  of  quicksilver. — Liverpool  Mercury. 

Cutting  of  Diamonds.— Although  the  dia¬ 
mond  is  the  harde.^t  of  all  known  substances,  yet 
it  may'  be  split  by  a  steel  tool,  provided  a  blow 
be  applied  ;  but  this  requires  a  perfect  know¬ 
ledge  of  the  structure,  because  it  will  only  yield 
to  such  means  in  certain  directions.  This  cir¬ 
cumstance  prevents  the  workman  from  forming 
facettes  or  planes  generally  by  the  process  of 
splitting  ;  he  is  therefore  obliged  to  resort  to  the 
P'l'ocess  of  abrasion,  which  is  technically  called 
cutting.  The  process  of  cutting  is  effected  by 
fi.xing  the  diamond  to  be  cut  on  the  end  of  a 
stick,  or  handle,  in  a  small  ball  of  cement,  that 
part  which  is  to  be  reduced  being  left  to  prcjcct. 
Another  diamond  is  also  fixed  in  a  similar  man¬ 
ner  ;  and,  the  two  stones  being  rubbed  against 
each  other  with  considerable  force,  they  are  mu¬ 
tually  abraded,  flat  sui faces,  or  facettes,  being 
thereby  iiroduced.  Other  facettes  are  formed 
by  shifting  the  diamonds  into  fresh  positions  in 
the  cement,  and  w'hen  a  sufficient  number  are 
produced  they  are  fit  for  polishing.  The  stones, 
when  cut,  are  fixed  for  this  purpose  by  imbed¬ 
ding  them  in  soft  solder,  contained  in  a  small 
copper  cup,  the  part,  or  facelte,  to  be  polished 
being  left  to  protrude.  Aflat  circular  plate  of 
cast  iron  is  then  cliarged  with  the  powder  pro¬ 
duced  during  the  abrasion  of  the  diamonds  ;  and 
by  this  means  a  tool  is  formed  which  is  capable 
of  producing  the  exquisite  lustre  so  much  ad¬ 
mired  on  a  finely-polished  gem.  Those  diamonds 
that  are  unfit  for  working,  on  account  of  the  im¬ 
perfection  of  their  lustre  or  colour,  are  sold,  for 
various  purposes,  under  the  technical  name  c  f 
bort.  Stones  of  this  kind  are  frequently  broken 
in  a  steel  mortar,  by  repeat' d  blows,  until  they' 
are  reduced  to  a  fine  powder,  which  is  used  to 
charge  metal  plates,  of  various  kinds,  for  the  use 
of  jewellers,  lapidaries,  and  others.  Bort  in 
this  state  of  preparation  is  incapable  of 
polishing  any  gems,  but  it  is  used  to  produce  flat 
surfaces  on  rubies  and  other  precious  stones. 


Fine  drills  are  made  of  small  splinters  of  bort, 
which  are  used  for  drilling  small  holes  in  rubies, 
and  other  hard  stones,  for  the  use  of  watch- 
jewellers,  gold  and  silver  wire  drawers,  and 
others,  who  require  very  fine  holes  drilled  in 
such  substances.  These  drills  are  also  used  to 
pierce  holes  in '  china  where  rivets  are  to  be 
inserted  ;  also  for  piercing  holes  in  artificial  en¬ 
amel  teeth,  or  any'  vitreous  substances  however 
hard. 

Silvering. — Copper  and  brass  may  be  sih'ered 
in  an  apparatus  by  means  of  a  solution  of 
one  part  of  fused  nitrate  of  silver  (lunar  caustic) 
in  five  and  a  third  part  of  aqueous  ammonia ; 
but  the  first  immersion  must  not  last  longer 
than  a  second.  (B.  Boltger.) — Walker  proceeds 
w'ith  a  solution  of  cy'anide  of  silver  and  potas¬ 
sium  as  the  electrolyte,  and  a  silver  plate  as  the 
anode.  According  to  Iluolz,  who  likewise  uses 
cyanide  of  silver  and  potassium,  silvering  may 
be  produced  on  gold,  platinum,  copper,  bronze, 
brass,  iron,  cast  iron,  steel,  and  tin,  and  is  very 
permanent.  A  solution  of  one  part  of  cyanide 
of  silver  and  ten  parts  of  ordinary  ferrocyanide 
of  potassium  in  100  parts  of  water  may  also  be 
used. — (Dumas.) 


TO  COllBESPONDENTS. 


“Nemo.” — We  will  ciuleavour  to  ascertain,  and  let  you 
know  the  result. 

‘*J.  M.,  Manchester.” — Take  of  crystallized  prnssiate  of 
potass  and  green  vitriol,  of  each  6  parts  ;  dissolve  these 
two  ingredients,  eacli  separately, in  15  p.ans  of  water.  Mix 
the  solutions,  and  add  1  pait  of  oil  of  vitriol  and  til  p.arts 
of  fuming  muriatic  acid  to  the  mixture.  Agitate  well, 
and  let  the  mixture  then  stand  at  rest  for  a  few  hours. 
Add  no'v,  gradually  and  by  small  portions,  a  strained  so¬ 
lution  of  i  part  of  chloride  of  lime  in  80  parts  of  water, 
and  stop  as  soon  as  the  mixture  commences  to  effervesce 
(from  the  disengagement  of  chlorine  gas)  Let  the  mix¬ 
ture  stand  at  rest  for  a  few  hours,  to  give  time  for  the 
subsidence  of  the  precipitate.  Decant  and  filter.  YYash 
the  precipitate,  and  dry  it  at  the  common  tenipr  rature,  or 
by  artificial  heat.  Or,  ttike  the  precipitate  wliicli  forms 
upon  Hie  addition  of  the  oil  of  vitriol  and  mu'iatic  arid, 
and  wasli  it  with  dilute  nitric  acid  until  it  acquires  a 
deep  blue  colour. 

“  Incognitus,  Birmingham.” — YVe  are  always  most  willing 
to  afford  any  information  in  our  power;  but  really  -we 
cannot  undertake  to  give  medical  advice.  Even  if  we 
felt  inclined  to  do  so,  how  is  it  possilde  for  us  to 
know  the  nature  and  extent  of  the  affection  under 
which  our  correspondent  seems  to  labour  from  the  bare 
statement  contained  in  his  letter,  that  he  feels  pain 
all  over,  “  which  he  thinks  rheumatism,  and  ascribes 
to  damp  and  cold”  ?  Moreover,  our  correspondent  seems 
to  have  a  regular  medical  attendant.  How  can  he  ex¬ 
pect  us  to  interfere  with  that  gentleman’s  directions  ? 
He  asks  us  whether  galvanism  (which  his  medical 
attendant  has  recommended)  will  have  a  beneficial  ef« 
feet  upon  him  and  upon  the  disease  from  which  he 
suffers.  How  should  we  know,  unacqTiainted  as  we  are 
both  with  our  correspondent’s  age,  constilution,  &c., 
and  with  the  nature  of  the  disease  under  w  hich  he  la¬ 
bours  ?  With  respect  to  the  second  question,  white 
wax  is  usua’ly  meant;  however,  some  practitionei s 
prefer  the  yt flow  wax.  As  regards  the  third  question, 
we  do  not  knowwh'  thcr  there  is  such  a  nrrn.  We  will, 
however,  endeavour  to  ascertain,  arrd  let  our  correspon¬ 
dent  know  in  next  week’s  tuunber. 

“  'i’h.  I..,  Itoiuney.” — The  following  is  the  process  for 
preparing  browrr  pink; — Take  of  I'r,  rich  berries  and 
pearlash,  of  each  1  ;i  ruiid  ;  fustic  chips,  5  pound  ; 
water,  IJ  gallon.  Mix,  and  boil  the  mixture  in  a  tin 
or  pewter  vessel,  and  straitr  through  flannel  while  hot. 
Dissolve  now  IJ  pound  of  alunr  in  2^  gallons  of  hot 
water,  and  add  the  solution  gradually  to  the  strained 
decoction  as  long  as  a  sediment  continues  to  fall  De¬ 
cant  the  liquid  off  the  sediment,  wash  the  latter,  drain, 
and  dry.  Some  persons  omit  the  fustic.  - 

“  Inquirer,  Nottingham.” — YVill  our  correspondent  oblige 
us  by  sending  another  sam;)le  of  lire  article  ? 

“  Chemist.”— A  private  communication  lias  been  forwarded 
to  the  address  iirJieated  by  our  correspondent. 

“  Duty.” — The  article  is  liable  to  the  stamp  duly. 

“  B.  C.  E.” — 1.  'riie  I.ycoperdon  bovista.  2.  Jussieu.  3. 
'The  book  is  out  of  prim;  yon  might,  pcihaps,  get  a 
copy  at  a  stall.  You  will  find  oi.e  at  the  library  of  the 
British  .Museum. 

“  M.” — Apply  to  the  rditor  of  the  Patent  Journal. 


Loudon  ;  Printed  by  Eobert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Kenniiigton-l.mc,  Lambeth  (at  the 
Printing-office  of  Itohi'rt  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  pari  h  of  St.  Dimstan- 
in-thc-West,  in  the  <hty  of  London  ;  and  published  by 
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A  COUBSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  L. 

(lecture  LXXVIII.) 
EXTRACTIVE. 

Section  VI.— EXTRACTIVE  ASSOCIATED 

WITH  RESIN  AND  ESSENTIAL  OIL.— 

(  Concluded. ) 

ROOTS  OF  THE  UMBELLIFERH:. 

Those  of  the  roots  of  the  ITnibelliferEe  which 
abound  in  volatile  oil  are  energetic  stimulants. 
Such  are  the  roots  of  angelica,  masterwort, 
mew,  skirret,  &c.  The  volatile  oil  is  extracted 
from  these  roots  with  difficulty  only,  since  it  is 
almost  invariably  associated  in  them  with  oily 
or  resinous  matters,  which  retain  it  strongly. 
It  is  this  natural  mixture  which  constitutes 
what  is  called  “  angelica  balsam it  is  to  this 
mixture  also  that  is  to  be  attributed  the  per¬ 
sistence  of  the  aroma  in  these  roots,  even  after 
protracted  coction. 

The  less  aromatic  roots,  such  as  those  of 
parsley,  fennel,  carrots,  are  used  as  diuretics ; 
and  the  two  former  constitute  part  of  the  so- 
called  five  aperient  roots.  The  more  succulent 
of  these  roots  serve  as  articles  of  food  (carrots 
and  parsnips,  for  instance). 

Coction  increases  their  nutritive  properties, 
by  softening  and  swelling  the  cellular  tissue, 
and  tearing  the  cells  which  enclose  the  gummous 
and  amylaceous  matters. 

The  following  are  the  principal  species  of  the 
roots  of  the  TJmbelliferse  used  in  medicine  • 
Archangelica  officinalis, 

Apium  graveolens, 

Daucus  carotta, 

Eryngium  campestre, 

Foeniculum  officinale, 

Imperatoria  ostruthium, 

Meum  athamanticum, 

Petroselinum  sativum. 

The  root  of  angelica  contains,  according  to 
Buchner,  the  younger  : — 

Volatile  oil,  mixed  with  a  little  vola¬ 
tile  acid  (angelicic  acid), 

A  matter  analogous  to  wax, 

A  crystallizable  sub-resin  (angolicin). 
An  amorphous  resin, 

A  bitter  principle. 

Tannin, 

Malic  acid  and  malates. 

Sugar, 

Gum, 

Starch, 

Albumen, 

Pectic  acid. 

The  mixture  of  the  resin  with  the  essential  oil 
constitutes  the  angelica  balsam  of  Brandes  and 
Bucholz.  This  balsam  has  a  syrupy  consistence, 
a  blackish-brown  colour,  a  very  agreeable  odour, 
and  an  acrid,  bitter,  and  aromatic  taste.  It 
may  be  readily  obtained  by  treating  the  alco¬ 
holic  extract  of  the  root  with  water,  which 
removes  the  other  principles  and  leaves  the 
balsam  undissolved. 

The  other  strongly  aromatic  roots  of  the 
Umbelliferse  fiave  not  yet  been  analyzed,  but 
it  is  probable  that  they  have  an  analogous 
composition.  Osan  aii<3  Wackenroder  found  in 
the  root  of  the  carrot  a  species  of  crystallizable 
resin  (carrotin).  This  resin  is  reddish-yellow, 
insipid,  and  inodorous ;  insoluble  in  water,  and 
but  sparingly  soluble  in  alcohol.  Ether  dis¬ 
solves  it  only  in  the  state  in  which,  it  exists  in 
the  root,  i.e.,  associated  with  the  fatty  oil  of 
the  latter.  It  dissolves  readily  in  the  fatty  oils. 

The  can'ot-root  contains,  besides  the  carrotin, 
according  to  Vauquelin’s  analysis  : — 

Albumen,  or,  rather,  the  peculiar 
nitrogenous  matter  common  to  seve¬ 


ral  fleshy  roots,  and  which  induces 
so  easily  the  viscous  fermentation, 
Mannite, 

Crystallizable  sugar, 

Malic  acid, 

Pectic  acid,  and,  undoubtedly,  also 
gummous  matters. 

The  mannite  has  been  looked  upon  as  a  pro¬ 
duct  of  alteration  of  the  root.  M.  Payen  has, 
however,  lately  found  an  abundant  quantity  of 
this  principle  in  the  tuberculous  stocks  of  the 
celery-radish,  from  which  fact  we  might  well 
conclude  that  mannite  may,  at  a  certain  period 
of  vegetation,  be  met  with  in  these  roots  as  one 
of  the  native  constituents. 

PRESERVATION  OP  THE  ROOTS  OP  THE 
UMBELLIPER.®. 

The  apothecary  should  lay  in  every  year  a 
fresh  stock  of  the  dry  roots  of  the  Hmbelliferje, 
as  these  roots  lose  gradually  a  part  of  their  vola¬ 
tile  oil ;  they  are,  moreover,  exceedingly  liable 
to  become  the  prey  of  insects. 


SPECIES. 
diuretic  species. 

( The  Five  Aperitive  Roots.') 

Take  of  Dry  roots  of  fennel, 

“  butcher’s  broom, 

“  smallage, 

“  asparagus, 

“  parsley,  of  each  equal 

parts. 

Incise  the  roots,  and  intermix  them. 


PULP. 

The  pulp  of  carrots  is  applied  sometimes  ex¬ 
ternally  on  ulcers,  cancers,  &c.  It  is  prepared 
by  grating  the  fresh  roots. 


PTISANS. 

These  are  prepared  invariably  by  infusion,  in 
order  to  guard  against  the  loss  of  the  volatile 
principles. 

Dose,  20  grammes  of  the  roots  per  quart  of 
water. 

The  ptisans  of  parsley,  fennel,  carrots,  are 
used  as  diuretics.  The  ptisan  of  carrots  is  pre¬ 
pared  with  the  fresh  roots,  by  decoction. 


EXTRACTS. 

The  extract  of  the  parsley-root  is  about  the 
only  one  in  use.  To  prepare  it,  reduce  the  root 
to  the  state  of  a  semi- fine  pow’der,  moisten  this 
with  one  half  its  weight  of  cold  water,  and 
lixiviate,  taking  care  to  pile  the  mass  very 
lightly,  as  the  parsley-root  is  viscous. 


SYRUPS. 

The  simple  syrups  of  the  roots  of  the  Umbel- 
liferae  are  rarely  used ;  they  are  prepared  in  the 
same  manner  as  the  syrup  of  hyssop. 

The  roots  of  parsley,  fennel,  and  smallage 
enter  into  the  composition  of  the  syrup  of  the 
five  aperient  roots. 

SYRUP  OF  THE  FIVE  APERIENT  ROOTS. 

Take  of  Dry  roots  of  smallage, 

“  parsley, 

“  fennel, 

“  asparagus, 

“  butcher’s  broom,  of  each 

1  part. 

Sugar  syrup,  30  parts. 

Cut  the  roots  in  thin  slices  with  a  knife,  put 
the  slices  in  a  tin  water-bath,  and  pour  over 
them  20  parts  of  boiling  water.  Let  the  mass 
infuse  for  twelve  hours,  and  throw  it  then  upon 
a  linen  cloth.  Let  the  liquid  drain  off  without 
squeezing  the  mass,  and  keep  the  liquor  in  a  cool 
place.  In  this  manner  you  will  obtain  8  parts 
of  concentrated  infusion.  Replace  the  roots  now 
in  the  water-bath,  and  make  a  fresh  infusion 
with  32  parts  of  water.  Strain  with  gentle  ex¬ 
pression.  Decant  the  liquors,  mix  them  with 
the  sugar  syrup,  and  boil  until  the  whole  forms 
a  highly  concentrated  syrup.  Add  to  this  one 
fourth  part  of  the  first  liquor,  evaporate  again, 
and  reduce  to  24  parts.  Add  now  briskly  the 


remaining  three  fourths  of  the  first  liquor,  and 
strain. 

The  purpose  which  this  manipulation  is  in¬ 
tended  to  answer  is  to  make  enter  into  the  syrup 
the  greatest  possible  proportion  of  the  aromatic 
principles  of  the  roots.  It  is  with  a  view  to  this 
that  part  of  the  concentrated  infusion  is  kept  to 
be  added  to  the  syrup  in  the  last  instance,  and 
after  the  termination  of  the  process  of  evapo¬ 
ration. 

I  have  in  vain  endeavoured  to  extract  the 
roots  by  lixiviation  with  a  small  quantity  of 
water,  which  would  supply  us  with  the  means  of 
making  a  syrup  by  simple  solution  ;  the  aperient 
roots  are  too  mucilaginous  for  this  proceeding, 
and  we  are  accordingly  compelled  to  resort  to 
the  process  just  now  described,  and  thus  to 
sacrifice  a  portion  of  the  aromatic  principles  by 
the  evaporation  of  the  liquors. 


SAVIN. 

Savin  (Juniperus  Sabina)  contains  a  large  pro¬ 
portion  of  resin  and  of  volatile  oil.  It  is  an  ex¬ 
ceedingly  acrid  plant,  which  may  produce 
inflammation  on  the  skin,  and  which  is  on  that 
account  sometimes  applied  on  wounds  to  de¬ 
stroy  the  proud  flesh,  and  also  to  clean  old 
ulcers.  Given  internally  in  large  doses,  it  acts 
as  an  acrid  poison :  it  causes  inflammation  of 
the  stomach,  which  may  terminate  in  death.  In 
moderate  doses  it  is  an  energetic  stimulant.  Its 
action  bears  more  particularly  upon  the  womb, 
where  it  determines  the  appearance  of  the  cata¬ 
menia  in  cases  where  their  non-appearance  is 
caused  by  an  atonic  state  of  the  tissues.  The 
savin  is  given  in  powder  at  the  dose  of  from  60 
to  80  centigrammes,  or  in  infusion  at  the  dose  of 
4  grammes  per  quart  of  water.  The  alcoholic 
extract  which  is  prepared  with  alcohol  of  66C. 
(21°  Cartier)  is  rarely  used. 

The  essential  oil  of  savin  has,  according  to 
Dumas’  analysis,  the  same  composition  as  the 
essential  oil  of  juniper  and  turpentine. 

TINCTURE  OF  SAVIN. 

Take  of  Savin  leaves,  1  part. 

Alcohol  of  80  C.  (31®  Cartier),  S 
parts. 

Let  the  leaves  macerate  in  the  alcohol  for 
fifteen  days  ;  strain  with  expression,  and  filter. 
EXTRACT  OF  SAVIN. 

Take  of  Dry  savin,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  a  suf¬ 
ficiency. 

F.S.A. 

The  savin  yields  three  and  a  half  per  cent,  of 
its  weight  of  extract. 

POTION  WITH  SAVIN  OIL. 

Take  of  Essential  oil  of  savin,  1  to  6  drops. 

Syrup  of  mugwort,  32  grammes. 

Orange-flower- water,  125  grammes. 

"Weigh  the  syrup  in  a  phial,  add  the  essential 
oil,  mix  the  latter  with  the  syrup  by  shaking  the 
phial,  and  add  the  distilled  water  gradually  to  the 
mixture. 

CERATE  OF  SAVIN. 

Take  of  Savin  powder,  1  part. 

Simple  cerate,  6  parts. 

Mix. 

Used  as  an  epispastic. 

ESCHAROTIC  FOAVDER. 

Take  of  Savin  powder,  1  part. 

Calcined  alum,  2  parts. 

Mix. 

This  powder  has  been  employed  with  great 
success  by  Dr.  Vidal,  of  Cassis,  to  destroy 
venereal  vegetations  (condylomata).  Under  its 
influence  the  vegetations  dry  and  shrivel,  and 
may  then  be  removed  Avithout  pain.  They 
should  be  dressed  with  the  escharotic  powder 
twice  a  day. 

RUE. 

Rue  (Ruta  graveolens)  is  a  plant  possessed  of 
very  active  properties,  which  have,  however,  not 
been  clearly  defined  as  yet.  It  should  be  used 
with  prudence  and  caution. 

It  contains  : — 

Volatile  oil, 
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Chlorophyle, 

Vegetable  albumen, 

Extractive, 

Gum, 

A  nitrogenous  matter, 

Starch, 

Inulin, 

The  volatile  oil  of  rue  has  a  greenish  or 
brownish  colour,  and  a  strong  and  disagreeable 
odour ;  it  concretes  in  the  cold,  forming  regular 
crystals  ;  its  solubility  in  water  exceeds  that  of 
any  other  volatile  oil. 

'lire  volatile  oil  is  considered  to  be  the  active 
principle  of  the  plant.  It  would  appear,  how¬ 
ever,  that  the  plant  is  much  more  acrid  than  the 
oil;  the  aqueous  extract  of  rue  is,  indeed,  ex¬ 
ceedingly  acrid,  and  may  cause  inflammation  of 
the  intestines.  There  is  accordingly  reason  to 
suppose  that  rue  contains  besides  the  volatile 
oil  some  fixed  acrid  principle  which  has  as  yet 
eluded  detection. 

The  essential  oil  of  rue  is  used  as  a  stimulant, 
emmenagogue,  and  antispasmodic. 

It  is  mostly  administered  in  potions. 

Rue  is  rarely  given  in  the  form  of  extract. 
The  extract  of  rue  is  prepared  with  alcohol  of 
66  C.  (21^  Cartier). 

The  powder  of  the  plant  is  used  to  destroy 
lice  and  to  clean  old  ulcers.  In  infusion  the 
plant  is  given  as  an  emmenagogue  and  vermifuge. 
The  infusion  is  also  administered  in  clysters  to 
stimulate  the  activity  of  the  bowels. 

OIL  OF  RUE. 

Take  of  Incised  dry  rue,  1  part. 

Olive  oil,  8  parts. 

Digest  in  the  water-bath  for  twelve  hours, 
strain  with  expression,  and  filter. 

POMATUM  OR  OINTMENT  OP  RUE. 

Take  of  Fresh  leaves  of  rue, 

wormwood, 

**  mint,  of  each  1  part. 

Hogslard,  8  parts. 

Mix,  and  boil  until  the  whole  of  the  aqueous 
moisture  is  expelled ;  strain  with  expression, 
let  the  strained  liquid  cool,  and  remove  the 
dregs. 

JUNIPER  BERRIES. 

These  berries  are  the  fruits  of  the  Juniper 
communis.  The  berries,  or,  to  speak  more  cor¬ 
rectly,  the  fleshy  cones,  of  the  juniper-tree  con¬ 
tain  : — 

Volatile  oil. 

Wax, 

Resin, 

Extractive  matter. 

Saccharine  matter, 

Gum, 

Salts  of  lime  and  of  potass. 

The  saccharine  matter,  according  to  Tromms- 
dorf,  is  crystallizable,  and  analogous  to  grape 
sugar.  According  to  Nicolet,  it  partakes  of  the 
nature  of  molasses.  The  latter  chemist  ob¬ 
tained  the  resin  of  the  juniper  berries  in  a 
crystalline  state  by  the  following  process  : — 
He  treated  the  aqueous  extract  of  the  berries 
with  boiling  alcohol ;  the  alcoholic  solution  de¬ 
posited  wax  upon  cooling ;  he  evaporated  the 
liquid  decanted  off  from  the  sediment  to  dry¬ 
ness,  and  diluted  the  residue  subsequently 
with  a  little  alcohol ;  the  alcoholic  liquid  de¬ 
posited  the  resin  at  the  end  of  a  few  days. 

The  essential  oil  of  juniper  is  colourless  ;  its 
density  is  0.911.  It  is  sparingly  soluble  in  al¬ 
cohol.  According  to  Dumas,  it  is  isomeric  with 
the  essence  of  turpentine.  M.  Capitaine  and 
myself  have  found  that  it  is  capable  of  com¬ 
bining  with  hydrochloric  acid. 

M.  Trommsdorf  has  observed  that  the  vola¬ 
tile  oil  predominates  in  the  berries  before  their 
maturity;  that  in  the  ripe  berries  which  have 
assumed  a  dark  blue  colour  a  portion  of  this  oil 
is  changed  to  resin  ;  and  that  in  the  perfectly 
ripe  black-coloured  berries  the  whole  of  the 
oil  is  converted  into  the  latter  substance  ;  at 
the  same  time  the  sugar  is  found  to  have  almost 
altogether  disappeared. 

Juniper  berries  are  use^  for  stimulating  fumi¬ 


gations,  on  account  of  the  volatile  oil  and  resin 
which  they  contain.  They  are  also  in  certain 
cases  placed  in  a  charcoal  warming-pan  used 
to  warm  the  bed  of  the  patient. 

PTISAN  OP  JUNIPER  BERRIES. 

Take  of  Bruised  juniper  berries,  8  grammes. 
Boiling  water,  1,000  grammes. 

Let  the  berries  infuse  in  the  water  for  two 
hours. 

This  iufusion  is  given  to  dropsical  patients  ; 
it  acts  as  a  gentle  stimulant,  and  forms  at  the 
same  time  an  excellent  diuretic. 

DISTILLED  WATER  OF  JUNIPER  BERRIES. 

Take  of  Crushed  juniper  berries,  any  quan¬ 
tity  you  like. 

Water,  a  sufficiency. 

Distil  in  the  steam  apparatus,  and  draw  off 
four  parts  of  product. 

EXTRACT  OF  JUNIPER. 

Take  of  Slightly-bruised  juniper  berries,  1 
part. 

Water  at  77°  F.,  3  parts. 

Leave  the  berries  in  contact  with  the  water 
for  twenty-four  hours  ;  strain  with  expression, 
and  evaporate  to  the  consistence  of  an  extract. 
Some  apothecaries  leave  the  berries  whole,  but 
I  think  it  much  better  to  crush  them  slightly  ; 
they  yield  more  extract  in  that  state  than  when 
entire,  and  I  have  ascertained  that  the  extract 
prepared  with  the  crushed  berries  is  by  no 
means  inferior  to  that  obtained  from  the  berries 
used  entire.  Of  course  the  result  would  be 
very  different  if  ebullition  were  resorted  to,  since 
in  that  case  a  tolerably  large  proportion  of  resin 
would  be  dissolved,  which  would  impart  a  cer¬ 
tain  degree  of  acridity  to  the  product. 

VIRGINIAN  SNAKEROOT. 

The  root  of  Aristolochia  serpentaria  has  been 
analyzed  by  Chevalier  and  Bucholz. 

It  contains  ; — 

Volatile  oil, 

Soft  resin. 

Bitter  extractive, 

Gummous  extractive. 

Albumen, 

Starch, 

Salts. 

M.  Chevalier  attributes  the  properties  of  the 
root  to  the  presence  of  the  bitter  extractive. 
It  is  quite  evident,  however,  that  they  are 
equally  attributable  to  the  presence  of  the  vola¬ 
tile  oil  and  resin. 

The  Virginian  snakeroot  is  a  very  active  ge¬ 
neral  stimulant  and  tonic.  It  is  given  more 
particularly  in  adynamic  fevers,  when  the  in¬ 
flammatory'  stage  has  passed. 

It  is  administered  usually  in  form  of  potion. 
The  dose  is  16  to  64  grammes  of  the  root  to  one 
quart  of  boiling  water. 

It  forms  an  ingredient  of  a  great  many  stimu¬ 
lating  and  tonic  preparations. 


VALERIAN. 

The  roots  of  the  plants  of  the  Valeriana  tribe 
have  a  strong  odour  and  a  disagreeable  taste. 
Several  of  these  roots  are  used  in  medicine.  We 
use  indiscriminately  the  root  of  the  Valeriana 
officinalis  and  of  the  Valeriana  phu.  The  roots 
of  Valeriana  celtica  and  of  Valeriana  saliunca 
were  formerly  used  under  the  name  of  Nardum 
celticum.  Spikenard  is  the  cape  and  base  of  the 
stem  of  the  Nardostachys  jatamansi. 

The  root  (of  the  Valeriana  officinalis  and 
Valeriana  phu)  is  the  only  part  employed  in 
medicine.  It  is  one  of  the  most  energetic  stimu¬ 
lants  and  antispasmodics.  It  is  found  efficacious 
also  in  some  cases  as  a  febrifuge  and  anthel¬ 
mintic. 

According  to  Trommsdorf’s  analysis,  it  con¬ 
tains  : — 

Volatile  oil, 

Resin, 

Aqueous  extractive, 

A  peculiar  matter. 

Starch, 

The  medicinal  properties  of  the  valerian  seem 
to  reside  chiefly  in  the  volatile  oil.  This  oil, 


when  prepared  ty  the  ordinary  process,  con¬ 
tains  : — 

1.  A  volatile  oil  which  exhales  the  odour  of 
camphor,  and  has  the  same  composition  as 
essence  of  turpentine  ;  it  boils  at  320°  Fahrenheit. 
Gerhardt  calls  this  oil  Borneene  ; 

2.  A  small  portion  of  a  stearoptene  (Borneol) 
which  is  produced  by  the  fixation  of  water  on 
the  Borneene.  It  exhales  the  smell  of  camphor 
and  of  pepper.  This  stearoptene  is  the  same 
matter  which  constitutes  the  Borneo  camphor 
(derived  from  Pterygrium  teres)  ;  it  is  trans¬ 
formed  by  the  action  of  nitric  acid  into  the 
common  camphor ; 

3.  An  oxygenated  volatile  oil  (Valerol).  This 
oil  has  a  hay-like  odour.  It  is  composed  of 

C22  H20  Oz- 

It  acidifies  in  the  air,  and  is  transformed  into 
valeric  acid,  a  portion  of  it  being  at  the  same 
time  converted  into  resin. 

The  valeric  or  valerianic  acid  exists  always  to 
a  small  amount  in  the  fresh  essence  of  valerian. 
The  quantity  of  the  acid  increases  with  the 
length  of  time  that  the  acid  is  exposed  to  the 
action  of  the  air.  This  acid,  which  was  first  dis¬ 
covered  by  Pinter,  has  considerable  analogy  with 
the  volatile  fatty  acids ;  it  is  liquid,  oleaginous, 
and  has  a  peculiar  repulsive  odour,  greatly  re¬ 
sembling  that  of  the  plant.  It  dissolves  in  30 
parts  of  water,  and  is  soluble  in  all  proportions 
in  alcohol  and  in  ether. 

Ettling  gives  the  composition  of  valerianic 
acid  as : — 

Cjo  Hg  O3, 

The  free  acid  contains  1  equivalent  of  water. 
It  forms  with  water  two  other  hydrates,  con¬ 
taining  respectively  2  and  3  equivalents  of  water. 
The  latter  of  these  hydrates,  viz.,  that  containing 
3  equivalents  of  water,  is  decomposed  by  simple 
evaporation.  Valerianic  acid  combines  with 
bases.  In  the  valerianates  the  oxj'gen  of  the 
base  is  as  1  to  3  to  the  oxygen  of  the  acid.  The 
valerianates  have  a  peculiar  smell,  and  a  sweet 
taste,  with  saccharine  aftertaste  ;  nearly  all  acids 
expel  the  valerianic  acid  from  its  combinations. 

Valerianic  acid  may  be  readily  procured  from 
the  essential  oil  of  valerian,  by  mixing  the  latter 
with  water  and  magnesia,  agitating  briskly,  and 
distilling.  The  oil  volatilizes ;  the  acid  remains 
behind  combined  with  the  magnesia  ;  from  the 
latter  combination  the  valerianic  acid  is  separated 
by  means  of  a  stronger  acid,  and  by  distillation. 

According  to  Dumas  and  Stass,  valerianic  acid 
is  formed  also  upon  the  digestion  or  distillation 
of  the  volatile  oil  of  potatoes  with  alkalis. 

The  resin  of  valerian  is  almost  black  ;  it  has  a 
strongly  marked  leather-like  smell,  and  an  acrid 
taste. 

The  aqueous  extractive  retains  the  same 
leather-like  smell,  which  it  owes  undoubtedly 
to  the  presence  of  a  little  of  the  resin. 

As  regards  the  peculiar  principle  discovered 
by  Trommsdorf,  this  requires  still  further  exa¬ 
mination. 

VALERIANIC  ACID  AND  THE  VALERIANATES. 

M.  Brun-Buissou  recommends  the  following 
process  for  the  preparation  of  valerianic  acid  : — 

Let  10  parts  of  valerian-root  macerate  for  two 
days  in  40  parts  of  water  acidified  with  1  part 
of  sulphuric  acid.  Distil  until  the  liquid  which 
passes  over  ceases  to  redden  litmus  paper. 
Expose  the  distillate  for  one  month  to  the  air ; 
neutralize  it  now  with  carbonate  of  soda,  and 
evaporate  to  dryness  at  a  gentle  heat.  But  the 
residue  in  a  straight  test-tube,  and  add  to  it  a 
sufficient  quantity  of  sulphuric  <*cid  diluted  with 
its  own  weight  of  wate’’,  heat _  slightly :  the 
valerianic  acid  will  be  found  floating  at  the  top. 
Purify  it  by  distillation. 

The  effect  of  the  exposure  to  the  air  is  to 
oxygenize  the  alcohol,  and  to  convert  it  into 
valerianic  acid.  M.  Lefort,  of  Gannal,  has  since 
proposed  attain  the  same  result  by  adding, 
the  distillation,  a  little  chromate  of  potass 
to  the  mixture  of  valerian,  water,  and  acid. 

VALERIANATE  OP  ZINC. 

The  valerianate  of  zinc  crystallizes  in  white, 
nacreous  spangles,  which  are  difficultly  moist- 
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ened  with  water.  Cold  water  dissolves  the  -Jg-th, 
boiling  water  the  -jL-th,  of  its  own  weight  of 
valerianate  of  zinc.  The  salt  dissolves  in  6  parts 
of  boiling  water. 

Valerianate  of  zinc  is  prepared  by  dissolving 
hydrated  oxide  of  zinc  in  hot  dilute  valerianic 
acid,  filtering  the  solution  hot,  and  leaving 
the  filtrate  to  spontaneous  evaporation  in  the 
stove. 

Valerianate  of  zinc  is  used  as  an  antispas- 
raodic  in  the  form  of  pills,  or  in  that  of  a 
potion,  at  the  dose  of  10  to  40  centigrammes  per 
diem. 

POWDEB,  OP  VA.LERIAK. 

Pound  the  roots  lightly  in  a  mortar  ;  sift 
through  a  hair  sieve  to  remove  the  earth  which 
adheres  to  the  roots.  Dry  the  clean  roots  in  the 
stove,  and  reduce  them  subsequently  to  powder 
in  the  usual  way,  and  leaving  only  a  most  trifling 
residue. 

This  powder  must  be  kept  in  tight- stoppered 
bottles. 

DISTILLED  WATER  OF  VALERIAN. 

Take  of  Valerian- root,  1  part. 

Water,  a  sufficiency. 

Distil,  and  draw  off  4  parts  of  product. 

The  product  is  rendered  acid  by  the  valerianic 
acid  which  it  contains. 

The  distillation  of  the  valerian  in  the  steam 
apparatus  yields  an  excellent  product.  The  dry 
root  must,  like  all  dry  substances,  be  ground  in 
the  mill,  the  product  moistened  with  half  its 
weight  of  cold  water,  and  the  mixture  left 
standing  at  rest  for  twelve  hours  before  com¬ 
mencing  the  process  of  distillation. 

POTION  OF  VALERIAN. 

Take  of  Pounded  valerian  -  root,  8  to  32 

grammes. 

Boiling  water,  1,000  grammes. 

Let  the  root  infuse  in  the  water. 

We  cannot  as  yet  say  whether  infusion  is  pre¬ 
ferable  to  decoction  in  the  treatment  of  valerian. 
The  process  of  ebullition  unquestionably  dissi¬ 
pates  a  portion  of  the  volatile  oil,  and,  if  it  have 
been  rather  long  protracted,  the  liquor  will 
retain  only  the  leather-like  smell  which  is  pro¬ 
per  to  the  resin.  On  the  other  hand,  the  decoc¬ 
tion  contains  a  larger  proportion  of  the  resin 
(which  is  unquestionably  one  of  the  active  prin¬ 
ciples  of  the  plants)  than  the  infusion.  Ex¬ 
perience  has  shown,  however,  that  the  infusion 
prepared  with  the  well-pounded  root  deserves 
the  preference,  since  it  is  more  sapid  and  odorous 
than  the  decoction. 

SYRUP  OP  VALERIAN. 

Take  of  Valerian-root,  1  part. 

Boiling  water. 

Simple  syrup,  of  each  8  parts. 

Pound  the  root,  put  it  in  the  cucurbite  of  an 
alembic,  pour  the  boiling  water  over  it,  and  let 
it  infuse  for  ten  or  twelve  hours.  Distil,  and 
draw  off  IJ  part  of  product,  which  put  aside. 
Strain  and  squeeze  the  mass  remaining  in  the 
cucurbite ;  filter  the  liquid,  and  mix  the  filtrate 
with  the  sugar  syrup.  Boil  until  the  syrup  has 
lost  a  weight  equal  to  that  of  the  aromatic  dis¬ 
tillate.  Let  it  partly  cool,  and  mix  the  aromatic 
distillate  with  it. 

I  have  tried  several  methods  of  preparing  the 
syrup  of  valerian,  keeping  always  the  same 
proportion  between  the  root  and  the  sugar,  as  in 
the  preceding  formula,  I  have  prepared  it : — 

1 .  By  simple  solution  of  the  sugar  in  the  infu¬ 
sion  of  the  root  in  a  close  water-bath  ; 

2.  By  evaporating  the  infusion  of  valerian 
with  the  syrup,  and  mixing  the  product  subse¬ 
quently  with  a  little  distilled  water  of  valerian, 
according  to  the  process  of  MM.  Henry  and 
Guibourt ; 

3.  By  digesting  the  powder  of  the  valerian  for 
several  hours  in  double  its  weight  of  hot  water, 
expressing  subsequently,  digesting  the  grounds 
in  a  fresh  quantity  of  water,  expressing  again, 
evaporating  the  second  liquor  with  the  symp, 
and  diluting  the  product  with  the  first  liquor  ; 

4.  By  dissolving  thirty  grammes  of  the  alco¬ 
holic  extract  of  valerian  in  200  grammes  of  water, 
filtering,  and  mixing  the  filtrate  with  one  kilo¬ 


gramme  of  sugar  syrup  which  had  been  previously 
made  to  lose,  by  evaporation,  a  weight  equal  to 
that  of  the  solution  of  the  extract. 

The  product  of  the  last  of  these  four  manipula¬ 
tions  was  the  only  one  that  came  at  all  near  that 
prepared  according  to  the  formula  given  above. 

ALCOHOLIC  TINCTURE  OF  VALERIAN. 

Take  of  Valerian-root,  I  part. 

Alcohol  of  56  C.  (21'’  Cartier),  5  parts. 

Let  the  root  macerate  in  the  alcohol  for  fifteen 
days,  strain  with  expression,  and  filter. 

The  alcoholic  tincture  of  valerian  is  an  excellent 
remedy,  which  contains  all  the  active  principles 
of  the  root. 

ETHEREAL  TINCTURE  OF  VALERIAN. 

Take  of  Valerian-root  in  powder,  1  part. 
Sulphuric  ether,  4  parts. 

Operate  by  the  method  of  displacement. 

This  tincture  holds  in  solution  the  whole  of  the 
resinous  matter,  the  volatile  oil,  and  the  va¬ 
lerianic  acid  ;  that  is  to  say,  all  the  active  prin¬ 
ciples  of  the  root. 

EXTRACT  OF  VALERIAN. 

Take  of  Valerian-root  any  quantity  you  like. 
Alcohol  of  56  C.  (21°  Cartier),  a  suffi¬ 
ciency. 

Reduce  the  root  to  the  state  of  a  semi-fine 
powder  ;  moisten  this  with  half  its  weight  of  al¬ 
cohol  ;  at  the  end  of  trvelve  hours  lixiviate  with 
three  fresh  parts  of  alcohol ;  displace  the  greater 
part  of  the  alcohol  by  means  of  water.  Distil  the 
alcoholic  liquors,  and  evaporate  the  residue  to 
the  consistence  of  an  extract. 

This  process  yields  a  quantity  of  extract  cor¬ 
responding  to  25  per  cent,  of  the  root  by  weight. 

The  alcoholic  extract  of  valerian  is  preferable 
to  the  extract  prepared  with  water,  since  the 
alcohol  is  a  better  solvent  of  the  active  principles 
of  the  root,  and,  the  process  of  evaporation  being 
less  protracted  in  the  preparation  of  the  alcoholic 
than  in  that  of  the  aqueous  extract,  a  less  pro¬ 
portion  of  volatile  oil  is  dissipated  in  the  former 
than  in  the  latter.  The  abundance  of  resinous 
matter  in  the  alcoholic  extract  contributes  also  to 
retain  in  it  a  larger  proportion  of  volatile  oil. 

The  extract  prepared  with  cold  water,  as  re¬ 
commended  by  some  authorities,  is  less  odorous. 

The  aqueous  extract,  prepared  by  infusion,  ap¬ 
proaches  nearer  to  the  alcoholic  extract  than  the 
cold-prepared  aqueous  extract. 

The  approximative  relative  values  of  the  dif¬ 
ferent  preparations  of  valerian  are  as  follows, 
taking  the  root  as  the  point  of  comparison  : — 

One  part  of  the  root  corresponds  to — 

1  part  of  the  powder, 

0.25  part  of  the  extract, 

5  parts  of  the  alcoholic  tincture, 

4  parts  of  the  ethereal  tincture, 

8  parts  of  the  syrup. 


IRIS  ELORENTINA. 

(flower  de  luce.) 

In  the  plants  of  the  family  of  the  Irides  the 
most  remarkable  organ  for  its  medicinal  pro¬ 
perties  is  the  rhyzoma  or  subterranean  stem, 
which  is  usually  designated  by  the  name  of 
root. 

We  employ  in  medicine,  in  Europe,  the  roots 
of  Iris  florentina.  Iris  foetida  seu  fcetidissima. 
Iris  pseudo-acorus.  Iris  germanica.  Gladiolus 
communis. 

All  these  roots  are  acrid,  and  most  of  them  are 
used  as  purgatives  (the  French  peasants  use  the 
roots  of  Iris  germanica  and  of  Iris  pseudo-acorus 
as  purgatives).  They  form  also  ingredients  of 
the  compound  purgative  mellite  of  mercury.  M. 
Recamier  has  given  the  root  of  Iris  fcctida  with 
great  success  in  dropsy.  The  Iris  florentina  has 
analogous  properties,  though  in  a  more  feeble 
degree. 

The  acrid  principle  to  which  the  properties  of 
the  roots  of  Iris  florentina  are  to  be  attributed  is 
not  yet  sufficiently  known  to  us.  Vogel  has  ob¬ 
served  in  these  roots  two  matters  which  may 
Loth  contribute  to  the  medicinal  action  of  the  roots, 
VIZ  ,  a  bitter  extractive  matter,  and  a  species  of 
acrid  oil.  M.  Lccanu  has  extracted  from  the 
root  of  Iris  foetida  an  acrid  resinous  matter  and 


a  bitter  substance  soluble  in  water  ;  he  feels  in¬ 
clined,  however,  to  look  upon  the  acrid  volatile 
oil  which  accompanies  these  matters  in  the  root 
as  the  active  principle.  I  entertain  on  this  sub¬ 
ject  a  different  opinion  from  M.  Lecanu. 

The  root  of  Iris  pseudo-acorus  contains  resin, 
but  no  volatile  oil. 

The  root  of  Iris  florentina  contains,  according 
to  Vogel’s  analysis  : — 

An  exceedingly  acrid  and  very  bitter 
fatty  oil, 

Volatile  oil, 

A  yellow  acrid  matter,  soluble  in 
w'ater, 

Gum. 

Starch. 

The  volatile  oil  of  Iris  is  solid,  nacreous,  and 
laminar  ;  it  has  the  odour  of  violets.  Accord¬ 
ing  to  M.  Dumas,  it  is  composed  of 
C,  Hg  O^. 

The  carbon  and  hydrogen  are  present  in  it  in 
the  same  proportion  as  in  the  hydrocarburetted 
gas. 

On  account  of  its  violet  smell,  the  Iris  floren¬ 
tina  is  sometimes  used  to  aromatize  certain  pre¬ 
parations. 

On  account  of  its  acridity  it  is  employed  for 
the  preparation  of  spherically- shaped  peas  which 
are  used  to  facilitate  the  suppuration  of  issues. 

The  root  of  Iris  florentina  is  given  also  in¬ 
ternally ;  in  large  doses  it  would  act  as  an 
emetic  ;  but  at  the  dose  of  a  few  grains  it  acts  as 
a  gentle  stimulant  on  the  lungs,  and  facilitates 
the  expectoration  at  the  end  of  chronic  catarrhs. 

POWDER  OF  IRIS. 

Reduce  the  root  to  powder  without  leaving  any 
residue. 

COMPOUND  POWDER  OF  IRIS. 

Take  of  Iris  florentina  in  pow'der,  1  part. 
Sugar,  4  parts. 

Mix. 

LOZENGES  OF  IRIS. 

Take  of  Iris  florentine  in  powder,  1  part. 
Wiiite  sugar,  17  parts. 

Mucilage  of  gum  tragacanth,  a  suffi¬ 
ciency. 

Mix,  and  make  into  lozenges  of  one  gramme 
each. 

TINCTURE  OF  IRIS. 

(  Violet'Water.') 

Take  of  Iris  florentina  in  powder,  1  part. 

Alcohol  of  88  C.  (34°  Cartier),  8 
parts. 

Let  the  powder  macerate  in  the  alcohol  for 
fifteen  days,  strain,  and  filter. 

This  tincture  is  used  as  a  perfume. 

Distillation  would  considerably  impair  the 
odour  of  the  tincture. 

RESINOID  OF  IRIS. 

Take  of  Iris  florentina  in  powder,  any  quantity 
you  like. 

Sulphuric  ether,  a  sufficiency. 

Operate  by  lixiviation,  and  leave  the  ethereal 
liquid  to  spontaneous  evaporation. 

The  powder  of  iris  yields  by  this  process  0.04 
of  its  weight  of  a  whitish  matter  of  the  consist¬ 
ence  of  honey.  This  matter  is  used  as  an  aroma. 
One  part  of  it  represents  25  parts  of  the  powder. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


ON  THE  OXIDATION  OF  URIC  ACID  BY 
MEANS  OF  THE  RED  FERROCYANIDE 
OF  POTASSIUM. 

By  M.  A.  SCHLIEPER. 

When  a  mixture  of  the  red  ferrocyanide^  of 
potassium  with  potass  is  heated  in  conjunction 
with  an  organic  matter  susceptible  of  oxidation, 
the  potass  yields  an  equivalent  of  oxj’gen  to  the 
organic  matter,  and  the  red  ferrocyanide  is  con¬ 
verted  into  the  common  yellow  ferrocyanide  of 
potassium. 

This  interesting  reaction,  which  M.  Mercier 
has  already  turned  to  advantage  for  the  bleaching 
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of  cotton  tissues  dyed  blue  with  indigo,  may  be 
illustrated  by  the  following  formula  : — 

Cyg  Fej  Kg  +  K  O  =  2Cy3  Fe  Kj  +  O. 

Hed  ferrocyanide  Yellow  ferrocyanide 

of  potassium,  of  potassium. 

M.  Schlieper  has  investigated  the  action  which 
this  novel  agent  of  oxidation  exercises  upon  uric 
acid.  For  this  purpose  he  diluted  a  solution  of 
.  150  grammes  of  uric  acid  in  a  slight  excess  of 
alkali  with  four  to  five  quarts  of  water  at  68“ 
Fahr.,  and  added  to  the  liquid  alternately 
potass  and  red  ferrocyanide  of  potassium  until 
the  whole  of  the  uric  acid  was  decomposed.  The 
attainment  of  this  result  consumed  615  grammes 
of  red  ferrocyanide  of  potassium,  and  about  300 
grammes  of  potass.  These  proportions  corre- 
spond  to  1  equivalent  of  uric  acid,  C^q  Og, 

2  equivalents  of  prussiate,  and  6  equivalents  of 
hydrate  of  potass.  Accordingly,  2  equivalents  of 
oxygen  only  had  been  set  free  in  the  reaction. 

The  alkaline  liquid  was  now  almost  completely 
neutralized  by  means  of  pure  nitric  acid,  which 
occasioned  a  copious  disengagement  of  carbonic 
acid.  At  the  end  of  a  few  days  the  neutralized 
solution  deposited  a  notable  quantity  of  allan- 
toin,  rendered  impure  by  the  presence  of  a  small 
proportion  of  a  red  substance  which  precipitates 
conjointly  with  the  allantoin,  but  constitutes 
simply  an  accessory  product.  The  principal 
reaction  is  represented  by  the  following  for¬ 
mula  : — 

Cjo  N4  Og  +  O3  +  Ho  O2  =  2C4  Nj  H3  O3  +  2CO2 

Uric  acid.  Allantoin. 

Besides  these,  some  other  purely  accessory 
products  are  formed  in  the  reaction.  Thus,  for 
instance,  the  action  of  the  potass  in  excess  upon 
the  allantoin  already  formed  gives  rise  to  a  disen¬ 
gagement  of  ammonia,  and  to  the  formation  of  a 
certain  quantity  of  oxalic  acid.  On  the  other 
hand,  the  liquor  which  had  deposited  the  allan¬ 
toin  yielded  subsequently  by  proper  treatment  a 
small  quantity  of  urea,  accompanied  by  a  highly 
deliquescent  salt  of  potass  with  a  peculiar  acid, 
for  which  M.  Schlieper  proposes  the  name  of 
Lantanuric  acid.  The  composition  of  this  acid 
he  represents  by  the  formula  : — 

Cg  N3  H4  Og  +  HO  =  Cg  N,  Hg  O7. 

In  M,  Schlieper’s  opinion,  the  urea  and  the 
lantanuric  acid  are  not  the  direct  products  of  the 
reaction  of  the  potass  upon  the  allantoin ;  but 
this  reaction  gives  rise  in  the  first  place  to  the 
formation  of  a  peculiar  acid,  called  by  M. 
Schlieper  Hidantdic  acid,  which  subsequently 
resolves  itself  into  urea  and  lantanuric  acid. 
The  author  expresses  the  composition  of  the 
hidantoic  acid  by  the  formula  :  — 

C8N4H8  08  +  H0  =  C8N4H3  Oo. 

Upon  this  formula  we  can  readily  account  for 
the  manner  in  which  the  acid  is  formed.  By 
adding  to  the  elements  of  two  equivalents  of 
allantoin  the  elements  of  two  equivalents  of 
water,  we  obtain  one  equivalent  of  anhydrous 
hidantoic  acid : — 

2C4  N2  H3  O3  +  2HO  =  Cg  N4  Hg  Og. 

The  resolution  of  the  hidantoic  acid  into  urea 
and  lantanuric  acid  may  be  represented  by  the 
following  equation :  — 

Cg  H4  Hg  Og  =  Cg  N3  H4  Og  +  C^H^N^ 

Hidantoic  acid.  Lantanuric  acid.  Urea. 

M,  Schlieper  recommends  the  following  pro¬ 
cess  for  the  preparation  of  the  hidantoic  acid  : — 
Dissolve  allantoin  in  a  concentrated  cold  solu¬ 
tion  of  potass ;  at  the  end  of  a  few  days  the 
allantoin  will  have  disappeared.  Neutralize  the 
solution  now  by  means  of  acetic  acid,  and  pre¬ 
cipitate  the  new  acid  by  means  of  acetate  of  lead. 
(M.  Schlieper  derived  this  formula  of  the  hidan¬ 
toic  acid  from  the  analysis  of  the  lead  salt.) 
You  may  now  readily  isolate  the  hidantoic  acid, 
by  decomposing  the  hidantoate  of  lead  with  sul¬ 
phuric  acid,  filtering  the  liquid,  and  evaporating 
the  filtrate  in  the  water-bath.  By  this  proceed¬ 
ing  you  will  obtain  an  acid  syrupy  liquid,  which 
refuses  to  crystallize.  Upon  addition  of  alcohol 
to  this  liquid  the  hidantoic  acid  will  precipitate 
as  a  white  mass,  possessed  of  little  compactness, 


and  which  will  speedily  deliquesce  from  absorp¬ 
tion  of  mositure  from  the  air.  Hidantoic  acid 
precipitates  chloride  of  barium  and  nitrate  of 
silver  from  ammoniated  solutions  of  these  salts. 
The  action  of  potass  upon  hidantoic  acid  in  the 
cold  occasions  disengagement  of  ammonia ;  and, 
upon  evaporation  of  the  alkaline  liquid,  flakes 
are  deposited  analogous  to  mycomelate  of  am¬ 
monia. 

It  appears  difficult  to  reconcile  this  latter  re¬ 
action  with  the  decomposition  of  the  acid  into 
mea  and  lantanuric  acid. 

This  subject  certainly  requires  still  further 
researches. — Annalen  der  Chemie  und  Pharmacie, 
vol.  Ixvii.,  page  214. 


ON  THE  GEOLOGICAL  STRUCTURE 
OF  THE  ALPS,  CARPATHIANS,  AND 
APENNINES,  MORE  ESPECIALLY  ON 
THE  TRANSITION  FROM  SECONDARY 
TO  TERTIARY  TYPES  AND  THE 
EXISTENCE  OF  VAST  EOCENE 
DEPOSITS  IN  SOUTHERN  EUROPE. 

By  Sir  RODERICK  IMPEY  MURCHISON, 
F.R.S.,  V.P.G.S.,  &c., 

Mem,  Imp,  Ac,  Sciences  of  St,  Petersburg,  Corresp, 
Member  of  the  Academies  of  Paris,  Berlin, 
Ttirin,  ^c,* 


This  memoir,  chiefly  the  result  of  the  author’s 
last  excursion  on  the  Continent,  consists  of  three 
parts,  the  first  of  which  is  an  endeavour  to  bring 
up  to  the  present  standard  of  knowledge  the  work 
on  the  Eastern  Alps  published  long  ago  by 
Professor  Sedgwick  and  himself,  and  to  extend 
the  survey  from  that  portion  of  the  chain  to 
Switzerland  and  Savoy.  The  second  part  is  a 
brief  explanation  of  his  present  views  respecting 
the  northern  flank  of  the  Carpachian  Mountains, 
and  the  third  relates  to  Italy  and  the  Apen¬ 
nines. 

The  Alps, — The  central  masses  of  the  Eastern 
Alps,  though  in  parts  highly  crystalline,  con¬ 
tain  recognisable  remnants  of  Upper  Silurian, 
Devonian,  and  carboniferous  deposits,  as  proved 
by  organic  remains ;  but  no  traces  of  the  Per¬ 
mian  systemf  of  the  author,  so  abundant  in 
Russia,  Germany,  and  England,  have  been  found 
in  them  or  in  any  part  of  Southern  Europe.  In 
the  same  regions,  viz.,  in  the  South  Tyrol  and 
the  Salzburg  Alps,  the  above-mentioned  palae¬ 
ozoic  formations  are  succeeded  by  trias,  with  true 
“  muschelkalk”  fossils,  as  recently  expounded 
by  Von  Buch,  Emmerich,  Von  Hauer,  and  other 
geologists.  But,  in  following  the  central  parts 
of  the  chain  from  Austria  into  Switzerland  and 
Savoy,  all  fossil  evidences  of  these  palaezoic  and 
triassic  deposits  cease ;  which,  if  ever  they 
existed,  have  been  obliterated  by  the  very 
powerful  action  of  metamorphism  which  has 
affected  the  Western  Alps.  The  presence,  how¬ 
ever,  of  undoubted  species  of  old  coal  plants  in 
Savoy  has  led  some  geologists  to  believe  that  the 
carboniferous  system  had  some  representative 
there  ;  whilst  M.  E.  de  Beaumont  and  M.  Sis- 
monda  contend  that  the  association  of  such 
plants  with  belemites  proves  that  they  occur  in 
the  lias  of  this  part  of  the  chain  (Mont  Blanc, 
Tarentaise,  and  Maurienne),  so  clearly  recog¬ 
nised  by  its  numerous  animal  organic  remains. 
Sir  R.  Murchison  allows,  after  personal  inspec¬ 
tion,  that  in  the  much-disputed  locality  of  Petit 
Cceur  the  coal  plants  and  anthracite  really  ap¬ 
pear  to  lie  in  the  same  formation  with  the  be¬ 
lemites  as  described  by  M.  E.  de  Beaumont. 

After  a  notice  of  the  better  acquaintance  of 
geologists  at  this  day  with  the  fossils  of  the 

*  Abstract  of  a  memoir  read  before  the  Geological 
Society,  December  13,  1848,  and  January  17,  1849. 

+  The  term  “  Permian,”  derived  from  the  vast  region'of 
llussia,  where  this  uppermost  Palteozoic  system  is  more 
largely  developed  than  in  any  part  of  the  world  hitherto 
examined,  embraces  in  its  meaning  the  Kothe  Todt- 
liegende,  Kupfer  Schiefer,  and  Zechstein  of  the  German 
geologists,  and,  among  the  latter.  Professor  Naumann,  Ur. 
Geinitz,  and  Captain  Gutbier,  have  recently  adopted  tbv 
new  term.  In  England  the  term  includes  the  Lo^v-cr  Hed 
sandstone,  and  the  magnesian  limestone-  As  far  as  re¬ 
searches  have  gone,  it  would  appear  that  the  Permiau 
system  is  omitted  iu  Southern  Europe, 


secondary  rocks  of  the  Alps  than  when  Professor 
Sedgwick  and  himself  described  them,  and  after 
showing  the  great  value  of  the  Oxfordian  group 
of  Von  Buch  as  the  clear  uppermost  zone  of  the 
Jurassic  limestones,  the  author  goes  to  his  chief 
point,  and  proves  by  a  number  of  natural  sec¬ 
tions  that  the  opinion  for  which  his  colleague 
and  himself  formerly  contended,  and  which  met 
with  so  much  opposition,  is  at  length  completely 
established — that  the  flanks  of  the  Alps  exhibit 
a  true  transition  from  the  younger  secondary 
into  the  older  tertiary  strata.  But,  whilst  this 
principle  w'as  correct,  the  author  allows  that  his 
friend  and  himself  were  in  error  in  applying  it  to 
the  Gosau  deposits,  all. the  lower  and  fossili- 
ferous  parts  of  which  he  now  admits  to  be 
cretaceous.  In  common  with  all  the  geologists 
of  their  day,  they  also  formed  an  erroneous 
opinion  of  the  age  of  the  “  flysch”  in  viewing  it 
as  secondary  greensand. 

He  now  specially  refers,  as  the  base  of  all  his 
subsequent  results,  to  a  memoir  of  his  own,  read 
before  the  Geological  Society  in  1829  (“  Annals 
of  Phil,  and  Phil.  Mag.,”  June,  1830),  which 
proved  that  on  the  edge  of  the  Venetian  Alps, 
near  Bassano  and  Asolo,  the  white  and  red 
scaglia,  or  chalk,  is  there  conformably  succeeded 
by  the  nummulitic  and  shelly  deposits  of  the 
Vincentine,  which  are  unquestionably  of  lower 
tertiary  age,  and  graduate  upwards  through 
other  shelly  strata  and  sandstones  into  marls 
and  conglomerates  wdth  sub-Apennine  fossils. 
It  has  since  been  ascertained  that  deposits  with 
the  same  shells,  Echinidae  and  numniulites  of 
older  tertiary  age,  enter  far  into  the  higher  Alps 
of  the  South  Tyrol,  and  are  there  elevated  to  great 
heights  on  the  surface  of  limestones  which  repre¬ 
sent  the  chalk.  Natural  sections  are  then 
described  in  Savoy,  Switzerland,  and  Bavaria, 
which  show  a  clear  ascending  order  from  the 
Neocomian  limestone  (a  formation  unknown! 
when  he  formerly  visited  the  Alps),  or  equivalent 
of  the  lowest  greensand  of  England,  through  a 
zone  charged  with  fossils  characteristic  of  the 
gault  and  upper  greensand  into  a  limestone  con¬ 
taining  Inocerami  and  Ananchytes  ovata,  which, 
whether  of  white,  grey,  or  red  colour,  unques¬ 
tionably  stands  in  the  exact  place  of  the  white 
chalk  of  Northern  Europe.  Certain  conformable 
transitions  fromthisinoceramuslimestone  up  into 
shelly  and  nummulitic  strata,  like  those  of  theVi- 
centine,  are  pointed  out,  particularly  at  Thones  in 
Savoy,  at  the  Hoher-Sentis  in  Appenzell,  and 
near  Sonthofen  in  Bavaria,  where  these  inter¬ 
mediate  beds,  partaking  of  all  the  mineral  cha¬ 
racters  of  the  great  supiacretaceous  groups  or 
”  flysch,”  are  still  characterized  by  a  Gryphsca, 
which  is  not  to  be  distinguished  from  the  G. 
vesicularis  of  the  upper  chalk.  Above  this 
zone  (i.e,,  in  tracts  free  from  dislocation  and 
inversion)  no  traces  have  been  discovered  of 
any  one  fossil  referable  to  the  cretaceous  sys¬ 
tem  ;  the  overlying  strata  being  unequivocally 
nummulitic  and  shelly  rocks,  which  are  linked 
'together  by  position  and  fossils,  and  which  on 
the  north  flank  of  the  Alps  (especially  at  Son¬ 
thofen  and  Kressenberg),  as  well  as  on  the 
high  summits  of  the  Diableretz  and  Dent  du 
Midi,  represent  the  lower  tertiary  of  the  Vicen- 
tine.  The  upper  portion  of  this  group,  so 
vastly  expanded  on  the  north  flank  of  the 
Alps,  is  a  collection  of  shale,  impure  limestone 
and  sandstone,  the  “  flysch”  of  the  Swiss,  to  a 
great  extent  the  “  Wiener  Sandstein,”  or  fu- 
coid  grit  of  the  Austrians,*  and  the  ”  Ma- 
cigno”  of  the  Italians.  '  The  whole  group  of 
nummulite  rocks  and  “  flysch,”  much  loaded 
with  chlorite,  pre-eminently  a  ”  greensand,” 
and  often  assuming  a  very  ancient  lithological 
aspect,  is  not,  as  many  geologists  (including  him¬ 
self)  supposed,  an  upper  member  of  the  creta¬ 
ceous  rocks,  but  really  represents  the  tme 
eocene.  The  adoption  of  this  view,  which  it  is 
supposed  oh  palaeontologists  must  adhere  to, 

•  in  an  able  map  of  the  Northern  Alps  of  Bavaria  and 
Austria,  M.  Morlot  had  placed  the  iiunirnulite  and  flysch 
rocks  above  the  chalk.  Now,  hovyever,  great  confusion 
prevails  among  the  Austrian  geologists  respecting  the  po¬ 
sition  of  the  “  Wiener  Sandstein,”  which  has  recently 
been  mapped  as  “  Keuper.” 
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seems  already  to  be  also  in  great  part  taken  by 
M.  Bone,  in  opposition  to  his  former  opinion. 
In  reviewing  tlie  physical  relations  of  the  upper 
secondary  and  lower  tertiary  rocks  of  the  Alps, 
it  is  made  manifest  that  the  independence  of  any 
one  member  of  this  succession  cannot  be  assumed 
from  its  unconform  ability  to  others  in  certain 
localities ;  inasmuch  as  such  appearances  are 
proved  to  be  local  phenomena  only,  by  a  more 
general  survey  which  detects  the  order  to  be  un¬ 
broken  and  continuous.  In  the  Alps,  therefore,  as 
in  Russia,  where  deposits  of  several  ages  are  con¬ 
formable,  the  limits  of  formations  can  alone  be 
defined  by  their  imbedded  organic  remains. 

The  author  next  developed  the  true  age  of 
the  “  Molasse  and  Nagelflue  ”  of  the  northern 
portion  of  the  Alps.  Citing  the  researches  of 
Prof,  Studer,  M.  Escher,  and  others,  he  showed 
that  the  axis  or  older  part  of  these  tertiary  de¬ 
posits  was  usually  removed  to  some  distance 
from  the  higher  ridges  of  cretaceous  and  eocene 
rocks,  and  consisted  of  freshwater  strata  ;  that 
tire  central  or  marine  accumulations  are  from 
their  fossils  (as  collected  in  the  Cantons  St. 
Gallen  and  Berne)  of  sub-Apennine  or  jrliocene 
age,  and  that  the  great  overlying  portion  of 
inolas«e  and  nagelflue,  which  frequently  (owing 
to  enormous  dislocations)  seems  to  dip  under  the 
older  rocks,  out  of  which  it  has  been  formed,  is 
again,  as  far  as  can  be  ascertained,  of  terrestrial 
andfreshwater  origin.  F  olio  wing  these  deposits  in 
ascending  order  to  their  outermost  and  superior 
zone,  they  are  found  to  be  surmounted  by  the 
well-known  lacustrine  formation  of  CCuingen, 
formerly  described  in  some  detail  by  the  author. 
The  remarkable  feature  of  this  deposit  is,  that, 
although  it  has  unquestionably  been  formed  long 
after  pliocene  marine  deposits  (in  which  shells 
exist  undistinguishable  from  those  now  living), 
its  fauna  and  flora  consist  entirely  of  lost  species. 
The  examinations  of  its  quadrupeds,  chelonia, 
and  reptiles  by  Herman  von  Meyer  and  Owen,  of 
its  fishes  by  Agassiz,  and  of  its  plants  by  Gop- 
pert,  all  lead  to  this  conclusion.  Even  in  re¬ 
spect  to  the  insects  of  CEningen,  Prof.  Heer,  of 
Zurich,  has  recently  satisfied  himself  that  in  a 
multitude  of  species  which  he  is  about  to  de¬ 
scribe  not  one  is  identifiable  with  a  living  form. 
Hence  Sir  Roderick  maintains  that  the  terras 
miocene  and  pliocene  cannot  be  correlatively 
deduced  from  submarine  and  terrestrial  for¬ 
mations  ;  since,  if  this  be  done  in  Switzerland, 
types  of  lost  terrestrial  species  overlie  existing 
marine  forms. 

In  concluding  his  observations  on  the  Alps, 
attention  was  called  to  the  extraordinary  contor¬ 
tions  and  convulsions  they  had  undergone.  By 
diagrams  of  various  transverse  natural  sections 
it  was  shown  that  the  Oxfordian,  cretaceous,  and 
eocene  or  nurnmulitic  groups  had  conjointly 
undergone  such  great  flexures  as  in  many  in¬ 
stances  to  produce  absolute  inversions,  and 
in  others  great  ruptures,  both  longitudhial 
and  transverse.  Whilst  the  direction  of 
the  sedimentary  rocks  is  shown  to  cou- 
form  to  the  axes  of  certain  great  ellipsoids 
of  crystalline  rock,  whether  eruptive  or  purely 
metamorphic,  the  deviations  from  such  con¬ 
formity  are  very  numerous,  particularly  where 
the  strata  wrap  round  the  ends  of  each  separate 
crystalline  mass  ;  in  illustration  of  which  a  geo¬ 
logical  map  of  the  Canton  of  Glarus,  by  M, 
Escher,  was  appealed  so.  Seeing  that  the  forms 
of  the  anticlinal  and  synclinal  folds  exhibited  in 
his  sections  coincided  with  the  illustrations  of 
the  Appalachian  Mountains  and  other  chains  re¬ 
cently  produced  by  Prof.  H.  Rogers,  the  author 
— without  offering  any  opinion  on  the  theory  of 
that  able  geologist— pointed  out  that  in  the  Alps, 
as  in  the  United  States,  the  long  and  slightly 
inclined  slopes  of  each  anticlinal  face  the  great 
centre  of  disturbance,  whilst  the  short  and  steep 
sides  of  the  same  dip  away  from  the  chain.  In 
reference  to  the  very  frequent  phenomenon  of  the 
younger  strata  (including  the  molasse)  dipping 
under  the  older,  particularly  along  the  line  of 
great  longitudinal  faults.  Prof.  Rogers  presented 
diagrams  explanatory  of  such  overlaps  in  accord¬ 
ance  with  his  theory. 


Carpathians. — A  brief  sketch,  the  result  of  a 
survey  in  1843,  is  then  given  of  the  northern 
flanks  of  the  Carpathian  Mountains.  Indi¬ 
cating  the  general  succession  northwards  from 
the  Tatra  chain,  the  author  points  out  how  a  mass 
of  nurnmulitic  limestone,  overlying  secondary 
rocks,  dips  under  shale  and  sandstone  like 
the  flysch  of  the  Alps,  such  deposits  repre¬ 
senting,  as  in  those  mountains,  the  eocene  of 
geologists.  An  outer  ridge  (Zafflary  and  Ru- 
gosnik)  of  Oxfordian  Jura  and  chiefly  Lower 
Neocomian,  according  to  Zeuschner  and  Key- 
serling,  rises  abruptly  through  these  superior  de¬ 
posits,  and  between  it  and  Cracow  are  undulating 
hills,  much  broken  up  and  dislocated,  consisting 
of  sandstones,  shale,  &c.,  in  parts  of  which 
Professor  Zeuschner  has  discovered  many 
secondary  greensand  or  Neocomian  fossils. 
These  sandstones  have  a  wide  range,  extending 
into  Moravia,  and  doubtless  constitute  a  large 
portion  of  what  has  been  termed  Carpathian 
grit.  But  the  author,  observes  that  in  tracts 
like  this,  where  the  cretaceous  system  assumes 
an  arenaceous  and  earthy  form,  and  particularly 
in  those  districts  where  the  nurnmulitic  lime¬ 
stones  no  longer  exist,  it  is  exceedingly  difficult 
to  draw  any  clearly  defined  line  of  separation 
between  sandstones  of  secondary  and  tertiary 
age.  He  therefore  believes  that  under  the  name 
of  “  Gres  des  Carpathes”  rocks  both  of  eocene 
and  cretaceous  age  have  hitherto  been  con¬ 
founded,  and  that  arguments  concerning  the  age 
of  any  given  portion  of  these  sandstones  in  a 
country  so  constituted  and  so  full  of  dislocations 
are  valueless  without  the  test  of  organic  remains. 

The  Apennines, — A  general  view  of  the  struc¬ 
ture  of  Italy  is  then  offered ;  and,  whilst  on  the 
authority  of  General  della  Marmora  the  existence 
of  Silurian  rocks  in  Sardinia  is  cited,  it  is  showir 
that  the  lowest  fossiliferous  deposits  of  the 
Peninsula  are  liasso-jurassic,  followed  by  lime¬ 
stones,  often  of  red  colours,  of  Oxfordian  age 
{ammonitico-rosso) .  These  constitute  a  number 
of  parallel  ridges  of  various  altitudes,  overlaid  by 
or  forming  troughs  with  younger  accumulations, 
and  thus  forming  numerous  backbones  of  which 
the  Apuan  Alps  and  their  crystalline  marbles, 
the  hills  of  La  Spezia  and  Pisa,  are  the  most 
prominent  examples  in  the  North. 

Admirably  exposed  on  the  flanks  of  the  Ve¬ 
netian  Alps,  and  scarcely  less  so  at  Nice,  the 
cretaceous  system  in  all  its  members  (from  the 
Neocomian  limestones  of  foreign  geologists  or 
equivalents  of  the  English  lowest  greensand  up 
to  the  white  chalk  inclusive)  is  surmounted  by 
nurnmulitic  eocene  deposits,  which  near  Asolo 
and  Bassano  are  followed  by  miocene  and  plio¬ 
cene  shelly  strata.  After  showing  how  they  oc¬ 
cupy  a  trough  between  such  Alps  and  the  Euga- 
nseans,  the  author  explains  how  the  latter  hills 
have  recently  been  described  by  M.  de  Zigno  as 
composed  of  Oxfordian  Jura  and  a  full  cre¬ 
taceous  system  up  to  the  white  chalk  inclusive, 
overlaid  by  the  nurnmulitic  group.  In  Liguria, 
Modena,  Lucca,  and  Tuscany,  such  clear  evi¬ 
dences  do  not  exist ;  for  there  the  formations 
above  the  Oxfordian  Jura  are  singularly  devoid 
of  fossils,  and  the  series  between  that  horizon 
and  the  deposits  of  miocene  age,  with  the 
exception  of  certain  flaggy  limestones  (^Alberese), 
assumes  an  arenaceous  type.  At  very  rare  in¬ 
tervals  only,  and  chiefly  to  the  south  of 
Florence,  are  any  bands  of  nummulites  ob¬ 
servable  ;  but  where  they  occur  the  author  re¬ 
fers  all  the  “  macigno”  sandstone  which  is 
associated  with  or  overlies  them  to  the  eocene 
epoch  ;  such  rocks  being  perfectly  undistinguish¬ 
able  from  the  “macigno  Alpin,’’  or  flysch  of 
the  Alps.  As,  however,  these  rocks  repose 
upon  others,  including  vast  thicknesses  of  the 
Alberese  limestone,  so  largely  seen  in  the 
Apennines  between  Bologna  and  Florence  and 
in  the  northern  part  of  the  Tuscan  Maremma, 
it  is  presumed  that  much  of  the  latter  may 
represent  the  chalk.  For  although  these  rocks 
contain  fucoids,  one  or  more  of  them  being  said 
to  be  similar  in  species  to  those  which  overlie 
the  nummulite  strata  of  the  Alps,  no  sort  of  re¬ 
liance  can  be  placed  on  the  presence  of  such 


marine  vegetables,  which  in  the  Alps  range  from 
the  lower  chalk  high  into  the  eocene  ;  whilst  in 
Tuscany  an  ammonite  and  a  hamite  have  actually 
been  found  in  these  infranummulitic  masses. 
The  inference  of  the  author  is,  that  Professor 
Savi,  though  correct  in  viewing  a  portion  of  this 
series  as  cretaceous,  has  erred  in  including  it  in 
the  nurnmulitic  rocks. 

In  paying  a  just  tribute  to  the  talents,  labours, 
and  character  of  the  lamented  Professor  Pilla, 
the  author  avows  the  impossibility  of  admitting 
his  term  of  “  Systema  Etruriano’’  as  an  equiva¬ 
lent  for  any  true  geological  division,  as  in  it  are 
comprehended  strata  which  that  writer  had  ad¬ 
mitted  to  be  cretaceous,  with  others  which  it  is 
the  chief  object  of  his  memoir  to  establish  as 
lower  tertiary. 

In  passing  into  the  Papal  States  and  Naples, 
the  superposition  of  the  nurnmulitic  limestones 
with  their  usually  associated  fossils  to  hippuritic 
limestones,  the  equivalents  of  the  chalk,  is  seen 
to  be  resumed  ;  and  thus  the  same  general  suc¬ 
cession  as  in  the  Alps  and  Carpathians  is  main¬ 
tained.  Cases  illustrative  of  this  order,  with 
much  overlying  macigno,  are  pointed  out  in  the 
Sabine  Hills  and  in  the  kingdom  of  Naples. 

A  transverse  section  of  the  Monferrato  Hills 
(Superga)  near  Turin  exposes  a  most  instructive 
tertiary  succession.  A  coralline  concretionary 
limestone  with  small  nummulites  (Gassino), 
though  described  and  mapped  as  cretaceous  by 
Collegno  and  others,  is  shown  to  lie  at  the  top 
of  the  eocene  or  bottom  of  the  miocene,  and  to 
pass  up  through  conglomerates,  marls,  and  sand¬ 
stones  replete  with  the  well-known  miocene 
types  of  the  Superga  into  the  blue  marls  and 
yellow  sands  of  the  Astesan,  which  are  of  sub- 
Apennine  age.  The  great  interest  of  this  section 
lies  in  its  exposure  of  a  vast  thickness  of  inter¬ 
mediate  beds,  in  which  the  per  centage  of  recent 
and  fossil  species  is  of  so  mixed  a  character,  that 
for  a  league  across  the  inclined  strata  the  able 
palaeontologists,  E.  Sismonda  aud  Bellardi,  who 
made  the  section  with  the  author,  found  it  im¬ 
possible  to  draw  a  defined  line  between  miocene 
and  pliocene  accumulation,  so  completely  do  they 
inosculate. 

After  describing  the  relations  of  the  miocene 
and  pliocene  formations  near  Bologna  and  in  the 
Tuscan  Maremma,  including  the  great  coal  beds 
in  the  latter,  which  are  believed  to  be  of  the 
older  miocene  date,  the  relations  of  all  these 
marine  tertiary  deposits  to  younger  terrestrial 
and  freshwater  travertines  and  limestones  is 
traced  ;  and  reference  is  made  to  the  more  recent 
changes  in  the  configuration  of  the  Campagna  di 
Roma  and  valley  of  the  Tiber,  with  allusions  to 
the  labours  of  Monsignore  Medici  Spada  and 
Prof.  Ponzi,  from  whom  he  announced  future 
communications ;  the  one  on  the  igneous  rocks 
of  Latium,  the  other  on  the  sedimentary  deposits 
of  the  Papal  States. 

After  briefly  recapitulating  the  principal  phe¬ 
nomena  in  the  Alps,  Apennines,  and  Carpa¬ 
thians,  the  author  dwells  in  conclusion  on  the 
chief  aim  of  his  present  communication,  viz.,  the 
establishment  of  a  true  equivalent  of  the  eocene 
in  Southern  Europe.  He  analyzes  the  writings 
of  the  geologists  who  have  recently  described 
the  nurnmulitic  formations  in  the  south  of 
France,  viz.,  Leymerie,  Pratt,  D’Archiac, 
Delbos,  Raullin,  Tallavignes,  Rouant,  &c.,  and 
indicates  how  their  facts  and  his  own  are  in 
harmony  in  showing  the  superposition  of  such 
deposits  to  the  true  cretaceous  system,  no  cha¬ 
racteristic  fossil  of  which  has  been  continued 
into  the  nurnmulitic  group.  Two  or  three  spe¬ 
cies  of  Gryphmse  are  alone  common  to  the  upper 
beds  of  the  one  and  the  lower  beds  of  the  other. 
All  the  other  fossils  associated  with  the  nummu¬ 
lites,  whether  from  the  Vicentine  on  the  south 
or  from  Sonthofen  and  Kressenberg  on  the  north 
of  the  Alps,  are  of  tertiary  forms,  a  certain 
number  of  them  being  absolutely  identical  with 
species  of  the  London  and  Paris  basins.  Look¬ 
ing  to  the  very  great  thicknesses  and  fine  lami¬ 
nation  of  these  accumulations,  including  the 
shale,  sandstone,  and  limestone  above  the  num¬ 
mulites  in  tlie  Alps,  it  is  contended  that,  as  all 
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these  surmount  the  white  chalk,  they  must  be 
an  equivalent  in  time  of  what  is  legitimately 
eocene,  and  that  they  do  not  merely  represent, 
as  suggested  by  that  eminent  geologist,  M.  E.  de 
Beaumont,  the  interval  which  in  the  north  of 
Europe  has  occurred  between  the  termination 
of  the  chalk  and  the  commencement  of  the 
plastic  clay. 

Extending  the  application  of  his  view  to 
still  more  southern  and  eastern  regions.  Sir 
Roderick  Murchison  is  of  opinion  that  the  great 
masses  of  the  nummulic  limestone  of  the 
Crimsea,  Africa,  Egypt,  and  Hindostan  are  also 
of  eocene  age ;  or,  in  other  words,  that  from 
the  Carpathians  to  Cutch,  at  the  mouth  of  the 
Indus,  a  space  of  not  less  than  25°  lat.  has  been 
occupied  by  sea-basins  in  Avhich  creatures  of  this 
era  lived.  In  reference  to  Egypt,  he  cites  copious 
collections  of  shells  and  nummulites,  chiefly 
those  at  the  Royal  Museum  of  Turin,  examined 
by  M.  Bellardi  and  himself ;  and,  in  regard  to 
Hindostan  (after  reverting  to  the  Cutch  fossils 
collected  by  Grant  and  described  by  Sowerby), 
he  pointedly  dwelt  on  the  rich  and  instructive 
supplies  of  them  recently  sent  home  to  him  by 
Captain  Vicary  from  Scinde  and  Sabathoo,  and 
examined  by  Mr.  Morris,  which  not  only  de¬ 
monstrate  the  existence  of  this  same  group  in  the 
Hala  range,  extending  northwards  towards 
Cabul,  but  also  along  the  southern  edge  of  the 
Himalaya  Mountains. 

The  inference  then  is,  that  it  is  necessary  to 
separate  the  vast  nummulitic  formation,  which 
the  author  believes  to  be  eocene,  from  the  cre¬ 
taceous  system  with  which  it  has  hitherto  been 
merged,  and  hence  that  a  great  change  must  be 
made  in  geological  maps  and  in  the  classification 
of  the  rocks  of  this  age  in  South  Europe  and 
other  parts  of  the  world.  The  union  of  the  num¬ 
mulitic  and  cretaceous  groups  in  one  system  has 
been  almost  exclusively  based  upon  the  prevail¬ 
ing  phenomenon  of  both  having  undergone  the 
same  movements,  and  having  been  often  elevated 
into  the  same  peaks  and  ridges.  But  such  agree¬ 
ment  in  physical  outline  cannot  be  admitted  as 
invalidating  the  clear  testimony  borne  by  organic 
remains,  and  from  the  study  of  which  Bron- 
gniart,I)eshayes,  Agassiz,  D’Orbigny,  andBronn 
have  all  placed  the  nummulitic  group  as  low'er 
tertiary.  Patient  geological  researches,  there¬ 
fore,  at  length  prove  that,  when  dear  from  ob¬ 
scurities  and  unbroken,  the  order  of  super¬ 
position  is  in  harmony  with  the  distribution  of 
animal  remains. 

[P.S.  In  the  course  of  the  memoir,  of  which 
it  is  difficult  to  explain  even  the  chief  points  in 
an  abstract,  the  author  particularly  cites  Pro¬ 
fessors  Studer  and  Brunner,  jun.,  and  M.  Arnold 
Escher  von  der  Linth,  as  having  rendered  him 
very  great  services  in  his  examination  of  the 
Swiss  Alps.  In  reference  to  Savoy,  he  mentions 
the  Canon  Chamousset  and  M.  Pillet ;  and,  re¬ 
specting  the  Eastern  Alps,  he  points  out  the 
assistance  he  received,  first  from  the  co¬ 
operation  of  his  old  associate,  M.  de  Verneuil, 
in  his  re- examiiration  of  Styria,  Gosau,  &c.,  and 
afterwards  from  M.  Leopold  de  Buch,  to  travel 
with  whom  through  any  part  of  that  chain  is  to 
ensure  good  results.  It  was  when  with  M.  de 
Buch  and  M.  de  Verneuil  that  he  explored  the 
Triassic  deposits  of  the  South  Tyrol.  In  attend¬ 
ing  the  Venetian  meeting  of  the  Italian 
“  Scienziati,’’  in  the  autumn  of  1847,  the  author 
further  necessarily  acquired  much  additional 
knowledge  there  from  intercourse  with  the 
geologists  who  have  worked  out  the  details  of 
that  region,  including  Pasini,  Catullo,  and  De 
Zigno,  and  he  was  then  led  to  institute  compa¬ 
risons  between  some  of  the  results  of  the  Mar¬ 
quis  Pareto  in  the  western  shores  of  the  Southern 
Alps,  and  with  those  of  the  Austrian  geologists, 
V,  Hauer,  Morlot,  &c.,  in  the  East,  as  well  as 
from  that  excellent  paleontologist,  M.  Ewald, 
of  Berlin.  But  as  at  that  time  Sir  Roderick 
had  not  examined  either  the  Swiss  and  Savoy 
Alps,  the  Monferrato,  Apennines,  or  Southern 
Italy,  any  words  he  may  be  cited  as  having 
spoken  at  that  meeting  are  not  to  be  taken  as 
affecting  his  ultimate  conclusions  expressed  in 


this  memoir.  Since  it  was  read  he  has  received 
a  letter  from  M.  Alcide  d’Orbigny,  which  he 
willingly  cites,  both  as  confirming  his  general 
conclusions  and  as  bringing  these  deposits  into 
close  comparison  with  the  lower  tertiaries  of 
Northern  Europe.  “  Eor  three  years,”  M. 
d’Orbigny  writes,  “I  have  made  the  most  ex¬ 
tensive  and  most  general  researches  on  the 
strata  containing  nummulites  ;  and,  in  com¬ 
paring  all  the  stratigraphical  and  palaeonto¬ 
logical  results,  it  is  impossible  not  to  recognise 
therein  two  distinct  epochs  superposed  the  one 
to  the  other,  and  having  each  its  proper  fauna. 
One  of  these  epochs,  which  I  have  recognised  in 
the  French  Alps,  the  Pyrenees,  and  the  Gironde, 
corresponds  to  the  plastic  clay  of  Paris  and  Lon¬ 
don,  and  which,  belonging  to  the  lower  sands  of 
Soissons,  I  have  named  ‘  Etage  Suessonien  the 
other,  equally  common  in  the  Alps  and  the 
basins  of  the  Gironde,  and  which  includes  the 
‘  Calcaire  Grossier  ’  of  Paris  up  to  the  gypsum 
of  Montmartre  and  the  London  clay,  &c,,  I 
designate  ‘  Etage  Parisien,’  These  divisions, 
based  upon  a  considerable  number  of  facts,  are 
detailed  in  the  work  I  am  now  printing,  and  the 
entire  composition  of  their  characteristic  faunas 
is  given  in  my  ‘  Prodromus  of  Universal  Palaeon¬ 
tology,’  The  habit  I  have  acquired  of  deter¬ 
mining  these  fossils  makes  me  regret  that  I 
cannot  go  to  inspect  your  collections  in  London  ; 
but  the  portions  of  them  I  have  seen  in  the 
hands  of  our  friend  M.  de  Verneuil  have  led  me 
to  recognise  at  once  what  I  was  already  ac¬ 
quainted  with  in  the  Pyrenees  and  the  French 
Alps,  Again,  the  fossils  I  have  examined  in  the 
collection  of  M.  Tchishatcheff  confirm  me  in  my 
opinion,  and  would  lead  me  to  extend  the  limits 
of  these  tertiary  stages,  as  you  have  suggested, 
through  Asia  Minor  and  other  tracts  even  to 
Hindostan,” 

It  may  be  added  that,  in  citing  the  able 
memoir  of  M,  Coquand,  Sir  Roderick  has  ex¬ 
pressed  his  opinion  that  the  data,  though  con¬ 
strued  differently  by  that  author,  may  be  so 
interpreted  as  to  lead  to  the  conclusion  that  the 
mass  of  the  rocks  containing  nummulites  in  the 
Barbary  states  and  the  shores  of  the  Mediter¬ 
ranean  are,  like  those  of  the  Alps  and  Apennines, 
supra-cretaceous ;  his  own  limited  observations 
in  the  Neapolitan  territories  being  confirmed  by 
the  local  knowledge  of  Professor  Savi.  Similar 
conclusions  are,  he  thinks,  inevitable  respecting 
the  nummulitic  rocks  of  Egypt  on  the  part  of 
any  one  who  has  read  Russegger’s  work  on  that 
country.  At  the  same  time,  though  well  assured 
of  his  own  facts,  he  would  not  contend  against  the 
possible  existence  in  certain  southern  regions, 
not  examined  by  him,  of  some  one  species  of 
nummulite  in  strata  of  the  age  of  the  uppermost 
chalk,  as  insisted  upon  for  the  Crimaea  by  M. 
Dubois  de  Montpereux,  and  for  Cape  Passaro  in 
Sicily  by  M.  Constant  Prevost.  All  that  he 
contends  for  is,  that  the  great  nummulitic  group, 
as  characterized  by  a  multitude  of  species  of 
shells,  echinoderms,  nummulites,  &c,,  is  a  for¬ 
mation  superior  to  and  distinct  from  the  chalk  ; 
and,  if  there  be  situations  (which,  however,  he 
has  never  seen)  in  which  a  species  of  nummulite 
be  common  to  the  uppermost  chalk  and  lower¬ 
most  tertiary,  they  would  only  the  more  confirm 
his  view  of  transition  from  the  one  epoch  to  the 
other  in  some  regions  of  the  surface  of  the  globe. 
In  the  memoir  about  to  be  published  the  author 
will  give  the  result  of  the  comparison  of  the 
species  of  the  nummulites,  whether  collected  in 
the  Alps  or  Hindostan,  with  those  of  the  south 
of  France  by  M.  le  Vicomte  d’Archiac,  who  has 
obligingly  compared  them.] 


ACTION  EXERCISED  BY  DIVERS 
LIQUIDS  UPON  ZINC  AND  ZINC- 
PLATED  IRON. 

By  M.  SCHAEUFFELE. 

The  experiments  were  made  with  the  follow¬ 
ing  liquids :  — 

Brandy, 

Wine, 


Orange-flower-water, 

Vinegar, 

Olive  oil. 

Rich  broth. 

Skimmed  broth. 

Milk, 

River  water. 

Distilled  water, 

Selter  water. 

Salt  water  (brine). 

These  liquids  w'ere  introduced  respectively 
into  twelve  vessels  of  zinc  and  twelve  of  zinc- 
plated  iron.  The  brandy  in  the  zinc  vessel  was 
found  to  contain  traces  of  that  metal  from  the 
very  first  day;  -that  in  the  zinc-plated  iron 
vessel  showed  no  traces  of  zinc  the  first  day,  but 
gave  indications  of  the  presence  of  that  metal 
after  twenty-four  hours’  sojourn  in  the  vessel. 
The  wine  was  left  in  contact  with  the  metal  for 
twenty-four  hours,  when  it  was  in  both  vessels 
found  to  contain  a  tolerably  large  proportion  of 
dissolved  metal.  The  orange-flower-water  gave 
the  same  result  as  the  wine.  But  of  all  the 
liquids  examined  the  vinegar  was  found  to 
have  acted  the  most  energetically  upon  the  zinc. 
In  the  olive  oil,  on  the  other  hand,  not  the 
faintest  traces  of  metal  could  be  discovered,  even 
after  fifteen  days’  sojourn  in  the  vessels.  The 
thin  and  skimmed  broth  was  in  both  vessels 
found  to  contain  zinc  after  twenty- four  hours’ 
contact ;  the  milk,  also,  in  both  vessels,  after 
forty-eight  hours’  contact ;  the  rich  and  fat  broth 
only  at  the  end  of  four  days.  In  the  selter  water 
and  the  brine  traces  of  metal  were  detected 
after  twenty-four  hours’  sojourn  in  the  vessels  ; 
in  the  distilled  water  only  after  five  days,  and 
even  then  only  in  the  zinc-plated  vessel.  The 
river  water  gave  indications  of  the  presence  of 
metal  at  the  end  of  thirteen  days  only. 

With  respect  to  the  comparative  and  relative 
quantity  of  metal  dissolved  respectively  in  the 
zinc  and  the  zinc-plated  vessels,  it  may  be  stated 
as  the  general  result  that  the  liquids  examined 
attack  the  latter  more  energetically  than  the 
pure  zinc.  Two  liquids  only,  the  brandy  and 
the  brine,  form  an  exception  from  this  rule. 

The  energy  of  the  action  of  the  vinegar  upon 
the  zinc  may  be  judged  of  from  the  fact  that  one 
quart  of  this  liquid  was  found  to  contain,  after 
twenty-four  hours’  sojourn  in  the  zinc  vessel, 
31.75  grammes,  as  in  the  zinc-plated  vessel  60.75 
grammes  of  oxide  of  zinc. 

Next  in  energy  of  action  to  the  vinegar,  but  a 
very  long  way  behind,  come  the  milk,  wine,  and 
broth ;  the  milk,  which  of  the  three  acts  most 
energetically,  dissolved  only  five  grammes  of  the 
metal  in  the  zinc  vessel,  and  seven  grammes  in 
the  zinc-plated  vessel. 

These  researches  and  the  results  to  which  they 
have  led  are  highly  interesting  for  domestic  hy¬ 
giene.  It  appears  from  them  that  zinc  vessels 
are  preferable  for  culinary  purposes  to  zinc- 
plated  iron  vessels,  but  that  both  the  zinc  and 
the  zinc-plated  vessels  are  attacked  energetically 
by  acid  liquids,  in  a  less  degree  by  milk,  and  in 
a  much  less  degree  still  by  fatty  liquids,  such  as 
broth,  for  instance.  And,  although  the  oxide  of 
zinc  cannot  precisely  be  said  to  be  poisonous, 
yet  there  can  be  no  doubt  but  that  its  habitual 
use  in  large  doses  must  seriously  afifect  the 
organism. — Journal  de  Chimie. 


ON  THE  COMPOSITION  OF  GOLD 
FROM  CALIFORNIA. 

By  T.  H.  HENRY,  Esq.,  F.R.S.* 

Gold  as  found  in  nature  is  never  chemically 
pure,  being  combined  with  variable  proportions 
of  silver  and  traces  of  iron  and  copper,  and  oc¬ 
casionally  it  occurs  with  palladium  and  also 
with  tellurium. 

The  amount  of  silver  was  found  by  Boussin- 
gault,  in  a  series  of  analyses  of  the  native  gold 
of  Columbia,  to  vary  between  2  and  35  per  cent., 
from  which  he  drew  the  conclusion  that  the 
gold  and  silver  were  combined  in  atomic  propor- 

*  Communicated  by  the  author  to  *'  The  Philosophical 
Magazine.” 
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tions,  1  atom  of  silver  being  constantly  com¬ 
bined  with  more  than  1  atom  of  gold.  The 
specimen  containing  35  per  cent,  of  silver  he 
considered  to  be  a  compound  of  1  atom  of  silver 
and  2  atoms  of  gold,  Ag  Auj ;  and  that  containing 
2  per  cent,  of  silver  1  atom  of  silver  and  12  of 
gold,  Ag  Aui2. 

This  view  of  Boussingault  was  controverted 
by  Gustav  Rose,  on  his  return  from  his  cele¬ 
brated  journey  to  the  IJral  Mountains,  theo¬ 
retically,  on  the  ground  that  gold  and  silver 
were  isomorphous  bodies  ;  and  such  substances 
are  not  generally  met  with  combined  in  atomic 
proportion.  “It  would  be  as  remarkable  as  if 
antimony,  arsenic,  and  tellurium  were  found 
combined  in  atomic  proportion,”  he  remarks;* 
“  but  as  isomorphous  substances  do  sometimes 
occur  combined  in  atomic  proportion,  as  in 
bitterspar,  diopside,  &c.,  the  only  remarkable 
result  of  the  analyses  of  Boussingault  is,  that 
the  gold  and  silver  should  be  constantly  so  com¬ 
bined  and  experimentally  by  the  analj'ses  of 
several  specimens  of  native  gold  from  the  Ural 
Mountains,  in  the  greater  number  of  which  no 
such  definite  composition  existed. 

The  purest  specimen  analyzed  bj'  Rose  con¬ 
tained  98.96  per  cent,  of  gold  and  0.16  per  cent, 
of  silver  ;  the  others  contained  from  60  to  94  per 
cent,  of  gold. 

The  gold  from  California,  a  small  quantity  of 
which  I  obtained  from  Mr.  Tennant,  of  the 
Strand,  was  taken  from  a  quantity  of  about 
60  lbs.  weight,  and  was  considered  a  fair  average 
sample  of  the  whole  :  the  greater  part  of  it  was 
in  the  form  of  flattened  grains  or  spangles, 
varying  from  -jU-th  of  a  grain  to  2  or  3  grains 
in  weight ;  one  piece,  however,  weighed  upwards 
of  30  grains :  the  surface  was  rough  and  irre¬ 
gular,  with  minute  portions  of  siliceous  matter 
imbedded  in  it.  The  specific  gravity  of  a  num¬ 
ber  of  the  smaller  grains  taken  together  by  the 
bottle  was  15.96  ;  an  analysis  was  made  of  these 
by  treating  them  with  aqua-regia,  separating  the 
chloride  of  silver,  after  dilution,  by  decantation 
of  the  solution  of  gold,  and  the  chloride  of 
silver,  after  having  been  well  washed,  dried, 
and  weighed,  was  dissolved  in  ammonia,  leaving 
a  white  siliceous  residue,  but  no  gold.  The 
solution  of  the  gold  was,  after  the  destruction  of 
the  nitric  acid  by  heat  and  hydrochloric  acid, 
digested  with  oxalic  acid  until  all  the  gold  was 
precipitated ;  the  acid  solution  from  the  pre¬ 
cipitated  gold  was  treated  with  sulphuretted 
hydrogen;  the  precipitate  of  sulphuret  of  cop¬ 
per  produced  was  ignited  strongly,  the  metal 
estimated  from  the  oxide,  and  a  minute  button 
of  metallic  copper  was  procured  from  this  by  the 
blowpipe.  After  the  precipitation  of  the  copper 
the  solution  was  evaporated  to  dryness,  the 
oxalic  acid  was  expelled  by  heat,  leaving  a 
minute  quantity  of  chloride  of  iron,t  which  was 
dissolved  in  water  acidulated  by  hydrochloric 
acid,  and  precipitated  by  ammonia.  The  gold 
precipitated  by  the  oxalic  acid  was  entirely  dis¬ 
solved  by  aqua-regia.  In  this  manner  these 
grains  were  found  to  be  composed  of  per 
cent.  : — 

Or  after 
abstraction  of 
Siliceous 
Matter. 

Gold .  88.75  90.01 

Silver .  8.88  9.01 

Copper,  with  trace  of  iron  0.85  0.86 

Siliceous  residue .  1.40  — 


99.88  99.88 

The  larger  piece  or  “pepite”  weighed  30.92 
grains,  and  its  specific  gravity  was  15.63.  After 
being  flattened  out  on  a  polished  steel  anvil  until 
it  appeared  free  from  foreign  matter,  and  gently 
ignited,  it  w'eighed  30.24  grains,  and  the  specific 
gravity  was  now  found  to  be  16.48. 

10.96  grains,  mostly  of  this  larger  piece,  were 

•  Poggendorff’a  “Annalen,”  vol.  xxiii.,  p.  164. 

+  ITnlegs  the  oxalic  acid  has  been  prepared  by  sublima¬ 
tion,  a  small  quantity  of  carbonate  of  lime  will  be.left  after 
dissipation  of  the  acid. 


analyzed  in  the  manner  described  above,  and 
were  found  to  consist  of  in  100  parts —  : 


Gold .  . 

Silver . 

.  12.33 

Copper . . 

.  00.29 

Iron . 

.  00.64 

99.73 

0.688  grain  of  this  larger  mass,  assayed  by  the 
blowpipe  by  the  method  described  by  Plattner,* 
gave  86.33  per  cent,  gold  ;  and  a  very  thin 
spangle,  which  weighed  0.483  grain,  and  after 
fusion  and  separation  of  the  siliceous  matter 
.461,  gave  85.03  per  cent. 

I  could  detect  no  platinum,  palladium,  or  any 
of  the  metals  usually  combined  w'ith  them,  such 
as  osmium,  iridium,  &c.,  in  this  gold ;  but  the 
small  amount  at  my  disposal  w'ould  not  allow  me 
to  employ  a  quantity  sufficient  to  enable  me  to 
pronounce  absolutely  on  the  absence  of  any 
traces  of  them. 

The  remark  of  Dumas  (“  Traite  de  Chimie 
appliquee  aux  Arts,”  tomeiv,,  p.  434),  that  the 
proportions  of  gold  and  silver  are  so  nearly 
constairt  in  the  mineral  from  the  same  lo¬ 
cality  (gisement)  that  the  assayers  know  the 
composition  when  they  have  ascertained  the 
precise  locality  which  furnished  it,  is  not 
confirmed  by  the  above  analyses,  in  which 
the  gold  varies  from  85  to  90  per  cent.,  nor, 
indeed,  by  those  of  Prof.  G.  Rose,  of  four 
specimens  of  gold  from  the  same  spot  (Bo- 
ruschka),  which  contained  resjrectively  5.23, 
8.35,  9.02,  and  16.15  per  cent,  of  silver. 

This  gold  has  very  nearly  the  colour  of  the 
pure  metal ;  after  fusion,  however,  it  becomes 
of  a  brass-yellow  colour.  This  fact,  together 
with  the  grains  under  the  microscope,  would 
almost  induce  one  to  believe  that  the  surface  of 
the  grains  was  purer  or  “finer”  than  the  inte¬ 
rior,  and  that  a  portion  of  the  silver  had  been 
removed  from  the  surface  by  some  chemical 
agent  in  nature.  Prof.  G.  Rose,  at  the  end  of 
his  memoir  already  quoted,  refers  to  the  opi¬ 
nion  prevalent  both  in  the  Ural  and  at  St. 
Petersburg,  that  the  gold  from  the  washings  is 
purer  than  that  from  the  mines,  and  appears 
successfully  to  combat  both  this  opinion  and  the 
speculations  of  Perussac,  who  would  account  for 
it  by  the  action  of  sea- water,  &e. ;  but  I  must 
refer  the  reader  to  his  memoir  for  his  arguments, 
which  are  of  great  interest. 
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THE  CALIFORNIAN  GOLD  MINES. 

To  the  carious  and  unoccupied  a  more  tempt¬ 
ing  field  of  speculation  than  the  results  to  be 
anticipated  from  the  diseovery  of  the  Californian 
gold  mines  has  seldom  offered.  An  occurrence 
so  rare  in  history,  and  still  more  singular  as  the 
crowning  event  of  successful  aggressive  warfare, 
appeals  strongly  to  the  imagination,  and  sorely 
tempts  to  venturous  prediction.  Happening  in 
the  course  of  an  European  migration,  and 
stamping  it,  as  it  were,  with  a  seal  of  its  own^ 
the  faet  is  invested  with  a  mystic  interest  which 
may  well  inspire  with  poetic  fervour  the  bard  of 
some  modern  Edda  or  Niehelungen  Lied  des¬ 
tined  perchance  to  reveal  to  the  fortieth  cen¬ 
tury  the  wondrous  tale  of  a  long-forgotten 
world.  Legend,  which  has  made  the  outcrop¬ 
ping  ores  of  the  Cevennes  the  attraction  that 
drew  the  Tyrian  Hercules  to  Southern  France, 
and  the  grape  the  bait  that  enticed  the  Gaul 
into  Italy,  may  tell  also  how,  lured  by  yellow 
sands,  the  Teutonic  race  overflowed  the  vast 
American  continent,  and  anticipated  in  the 

*  “  Probirkunst  mit  dem  Lothrohre.”  Leipzig,  1847. 


establishment  of  a  new  society  the  downfal  of 
the  old. 

Altogether  distinct  from  the  dreams  of  fancy 
is  the  laudable  desire  to  ascertain,  by  recurrence 
to  precedents  and  a  large  generalization  of 
existing  facts,  the  influence,  immediate  and  re¬ 
mote,  to  be  apprehended  from  this  discovery  on 
the  great  interests  of  commerce  and  manu¬ 
factures,  on  production  and  distribution,  on  the 
employment  of  labour  and  its  direction  into  this 
or  that  channel,  on  the  increase  of  population, 
the  value  of  property,  and  the  innumerable 
contingent  interests;  in  one  word,  upon  the  great 
question  of  the  progress  of  our  race.  That 
these  are  the  issues  concerned  here  must 
be  obvious  to  every  one  who  has  learned 
from  the  pages  of  history  the  great  anxiety 
of  every  nation  to  acquire  possession  of 
the  precious  metals,  and  the  power  which 
that  possession  in  any  great  degree  never 
fails  to  confer,  for  a  time  at  least.  Remembering 
the  apprehensions  to  which  the  earlier  announce¬ 
ments  of  this  discovery  gave  origin,  and  bearing 
in  mind  that  the  credibility  of  the  first  state¬ 
ments  has  not  been  shaken  or  even  challenged 
in  any  important  particular,  nay,  that  more  ex¬ 
tensive  discoveries  of  gold  districts  have  still 
more  strongly  confirmed  the  original  reports, 
we  might  ask,  how  it  is  that  the  alarms,  the 
hopes,  and  the  speculations  to  which  they  gave 
rise  have  apparently  so  quickly  subsided  ?  The 
political  economist  saw  in  the  anticipated  de¬ 
preciation  of  gold  the  annihilation  of  half  the 
national  debt;  the  long  leaseholder  rejosced  in 
the  expectation  of  a  virtual  remission  of  a 
moiety  of  bis  rent,  while  the  fundholder  and 
landlord  were  tilled  with  apprehensions  of  a 
corresponding  loss  ;  the  merchant  calculated 
with  increased  caution  the  worth  of  foreign 
bills  ;  and  old  brokers  expected  to  have  to  learn 
a  new  standard  of  exchange.  Money  was  to  be 
revolutionized  like  politics.  We  hear  nothing 
of  this  kind  now.  The  fact,  we  are  now  told, 
will  be  gradual — bullion  must  come  down,  but 
it  will  take  time.  We  think  the  calculations 
from  which  these  conclusions  have  been  drawn 
are  unsupported.  For  this  opinion  of  ours  we 
will  here  assign  a  few  reasons,  simply  premising 
an  observation  with  regard  to  the  time  which 
would  be  necessary  to  accomplish  such  a  revo¬ 
lution  in  values,  assuming  the  action  and  in¬ 
fluences  of  the  actual  facts  and  circumstances 
to  be  sufficiently  powerful  to  bring  it  about. 
Adam  Smith  tells  us  that  it  took  seventy  years 
to  make  the  influence  of  the  discovery  of  the 
South  American  gold  mines  on  values  sensibly 
felt  in  Europe.  Many  recent  writers  have  in¬ 
ferred  from  this  statement  that  there  is  some 
peculiarity  about  the  exploitation  of  gold  mines, 
or  the  traffic  in  their  products,  which  removes 
gold  from  the  ordinary  laws  of  value,  viz., 
supply  and  demand  on  one  hand,  and  cost  of 
production  on  the  other.  But,  if  we  look  more 
closely  at  the  facts,  we  find  that  the  tardiness  of 
the  effects  and  influence  of  that  discovery  was 
attributable  simply  to  certain  specific  causes 
whieh  are  no  longer  in  operation  now.  Thus, 
for  instance,  not  only  were  all  means  of  com¬ 
munication  of  a  low  order  at  the  period  to 
which  Adam  Smith’s  observations  relate  ;  roads 
ill  made,  if,  indeed,  existing  at  all,  in  those  re- 
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mote  countries ;  shipbuilding  and  navigation, 
comparatively  speaking,  in  their  infancy  ;  but  all 
the  operations  of  the  agents  of  commerce,  from 
Francisco  Doria  down  to  his  most  humble  cor¬ 
respondent’s  humblest  servant,  were  carried  on 
in  a  most  circuitous  manner  and  at  a  snail-like 
pace.  The  policy  of  nations,  moreover,  was  op¬ 
posed  to  that  free  interchange  which  has  existed 
during  the  present  and  much  of  the  last  cen¬ 
tury,  and  the  tendency  of  which  is  to  equalize 
the  distribution  of  natural  produce  throughout 
the  world. 

Arbitrary  power,  also,  especially  where  held 
by  a  precarious  tenure,  has  a  direct  tendency  to 
limit  and  clog  the  operations  of  industry,  and 
thus  to  discourage  the  production  of  the  circu¬ 
lating  medium.  In  the  case  of  the  American 
gold  mines  this  disposition  showed  itself  at  first 
in  violent  interference  with  the  working,  and  at 
a  later  period  in  the  imposition  of  an  oppressive 
tax  on  the  article  produced.  The  King  of 
Spain’s  tax  till  1736  was  one  fifth  the  standard 
value  of  the  metal ;  and  the  actual  proprietor  of 
the  mine  was  fain  to  take  no  other  acknowledg¬ 
ment  from  the  mining  farmer  but  that  he  would 
grind  the  ore  at  his  (the  proprietor’s)  mill,  pay¬ 
ing  no  more  than  the  ordinary  price  of  grind¬ 
ing.  But  for  the  tax  the  fifth  part  of  the  value 
of  the  gold  produced  would  have  belonged  to 
the  landlord.  Thus  every  inducement  to  honest 
enterprise  was  taken  away  by  an  iniquitous  tax. 
A  proper  consideration  and  appreciation  of  these 
facts  will  account  for  the  little  influence  which  the 
last  great  discovery  of  gold  had  for  nearly  a  cen¬ 
tury,  and  will  also,  we  think,  demonstrate  the 
error  of  those  who,  although  believing  that  a  sup¬ 
ply  of  gold  sufficient  to  disturb  the  balance  ofthe 
European  market  may  be  derived  from  Cali¬ 
fornia,  yet  would  assign  a  long  term  before  the 
operation  of  that  cause  shall  make  itself  felt. 
It  is  no  exaggeration  to  say  that  the  advantages 
of  capital,  skill,  knowledge  of  the  natural 
properties  of  gold,  machinery, — in  short,  of  every¬ 
thing  that  aids  and  facilitates  the  operations  of 
man, — are  enjoyed  in  a  sevenfold  degree  by  this 
generation,  compared  with  the  men  who  disco¬ 
vered  the  riches  of  Peru  and  the  Brazils; 
while  our  railroads  and  telegraphic  systems, 
commercial  organization,  and  enterprise,  place 
our  condition  out  of  all  parallel  with  theirs. 
Accordingly,  assuming  the  discovery  of  the 
Californian  gold  districts  to  cause  a  revolution 
in  value,  a  space  of  ten  years  would  be  amply 
sufiicient  to  accomplish  the  event. 

But  we  will  now,  on  the  other  hand,  proceed 
to  adduce  a  few  considerations  which  have 
convinced  us,  not,  indeed,  that  any  of  the 
glowing  statements  to  which  currency  has  been 
given  in  the  public  prints  are  untiue,  or  greatly 
exaggerated,  but  that  the  expectations  in  re¬ 
ference  to  the  value  of  bullion,  and,  accord¬ 
ingly,  of  the  currency,  will  not  be  realized. 

Along  nearly  the  whole  length  of  North 
America  runs  a  vast  mountain  chain,  forming, 
as  it  were,  the  backbone  of  that  continent ;  of 
this  great  chain,  the  Sierra  Nevada  of  Cali¬ 
fornia  is  an  outlying  section.  As  usual  in  all 
ranges,  it  is  intersected  by  watercourses,  which, 
by  the  disintegration  of  the  rocks,  have  in  the 
course  of  ages  formed  the  alluvium  in  the 
valleys,  in  which  the  greater  portion  of  the 


gold  is  now  found  deposited.  In  the  able 
report  of  Captain  Freemont,  the  head  of  the 
exploring  expeditions  sent  out  by  the  United 
States  Government,  we  look  in  vain  for 
any  information  on  the  geological  struc¬ 
ture  of  this  mountain  range.  The  object  of 
the  explorations  was  a  military  and  topo¬ 
graphical  survey  of  the  country  ;  and,  as  the 
expedition  was  unaccompanied  by  a  geologist, 
the  observations  on  stratification,  &c.,  are  too 
imperfect  for  us  to  venture  to  base  on  them 
any  reliable  calculation  regarding  the  probable 
amount  of  precious  metal  which  the  mountains 
may  contain. 

We  are  accordingly  here  entirely  restricted  to 
reasoning  from  analogy,  a  reasoning  which  may 
be  considered  in  this  instance  nearly  as  rigorous 
and  conclusive  as  if  it  were  based  upon  actual 
facts  and  data  in  the  case  before  us,  for  it  is 
not  very  probable  that  the  auriferous  deposits  in 
California  differ  materially  from  other  similar 
deposits  in  the  Old  and  New  World.  There  is 
scarcely  a  range  of  mountains  that  does  not 
contain  more  or  less  of  auriferous  deposits,  the 
discovery  of  which  in  watercourses  has,  from 
time  to  time,  excited  as  ardent  hopes  as  the  dis¬ 
covery  of  those  in  California.  Humboldt,  Hoff¬ 
man,  and  Murchison,  agree  in  opinion  that  gold 
is  diffused  in  the  crust  of  our  earth  in  very 
minute  quantities.  These  distinguished  geolo¬ 
gists  and  philosophers  have  come  to  the  same 
conclusions  even  respecting  the  Ural  placit  in 
Siberia,  and  the  Altai  range  in  Asia,  which  have 
latterly  yielded  a  more  abundant  supply  of  the 
metal  than  any  other  quarter  of  the  globe.  It 
is  a  curious  fact  that  no  very  rich  vein  has  been 
found  at  any  considerable  depth,  from  which  it 
is  natural  to  inler  that,  to  express  ourselves  in 
the  language  of  geology,  the  auriferous  forma¬ 
tions  are  of  recent  date.  Of  the  Ural  deposits 
Murchison  says: — “Gold  alluvia  being  the  de¬ 
tritus  of  veins  which  once  existed  in  the  ad¬ 
jacent  rocks,  it  might  be  supposed  that  in 
piercing  those  rocks  the  miner  would  find  more 
copious  stores  of  gold.  Experience,  however, 
has  taught  us  that  such  is  not  the  fact,  and,  to 
whatever  cause  due,  it  is  certain  that  the  veins 
which  rise  from  great  depths  in  the  crust  of  the 
earth  are  richly  auriferous  in  their  upper  limit 
onhji’' 

Such  is  also  the  experience  of  the  miners  in 
Mexico,  Peru,  and  Brazil.  The  quantity  of 
gold  diminishes  in  proportion  as  the  miners  dig 
deeper  below  the  surface,  and  at  the  depth  of  a 
few  feet  the  production  of  the  metal  ceases 
altogeiher.  The  accounts  which  have  been 
sent  to  this  country  from  California  have  simply 
given  us  the  experience  of  unscientific  ad¬ 
venturers  who  have  not  extended  their  re¬ 
searches  far  beyond  the  immediate  vicinity  of 
the  watercourses,  where,  as  first  comers,  they 
obtained  with  facility  the  deposits  of  many 
centuries.  This  is  not  an  uncommon  occurrence  ; 
the  placers  will  be  ransacked,  as  many  have 
been  before,  and,  when  this  shall  have  taken 
place,  the  alluvium  of  the  plains  will,  perhaps, 
present  no  richer  washings  than  those  known  to 
exist  in  other  parts  of  the  world,  and  many  of 
which  do  not  even  pay  the  expenses  of  working 
them.  It  is  a  mistake  to  imagine  that  the 
masses  of  gold  lately  found  in  California  are 


without  precedent  for  size.  In  the  alluvial 
grounds  of  New  Granada,  at  Choco,  a  pepita  of 
gold  was  discovered  weighing  27|  lbs.  avoirdu¬ 
pois  ;  and  in  the  diggings  of  Cabarras,  North 
Carolina,  U.S.,  another  lump  weighed  28  lbs. 
Indeed,  it  may  be  said  of  nearly  all  the  extra¬ 
ordinary  facts  related  of  the  richness  of  the 
Sacramento  district  that  they  have  their  parallel 
in  the  history  of  anterior  discoveries  of  a  similar 
kind. 

It  must  have  already  occurred  to  the  reader 
that  the  productiveness  of  the  new  gold  region 
is  not  the  only  element  in  the  question  we  have 
proposed  to  consider,  and  that  the  amount  of 
gold  already  actually,  or  potentially,  existing 
in  bullion,  coin,  plate,  and  in  the  old  mines  and 
washings,  forms  equally  a  most  important  item 
of  the  account. 

The  Emperor  of  Kussia  has  for  years  em¬ 
ployed  some  of  the  most  eminent  scientific  men 
in  Europe  to  assist  in  developing  the  resources 
and  capabilities  of  the  Ural  placit.  For  ages 
the  sands  of  Africa  have  yielded  a  yearly 
abundant  tribute  of  gold.  Europe  has  fur¬ 
nished  her  contingent  from  the  mines  of  Hun¬ 
gary,  and  Central  and  South  America  have 
now  for  more  than  three  centuries  contributed 
the  produce  of  their  vast  and  rich  mines.  It 
would  be  trifling  with  the  subject  to  attempt  to 
pronounce,  in  the  absence  of  any  positive  data, 
an  opinion  on  the  gross  produce  from  these 
sources,  since  there  is  really  very  little  known  of 
the  yield  of  any  one  of  them.  We  have  reason, 
however,  to  believe  that  the  quantity  of  fresh 
gold  brought  annually  into  tbs  market  to  supply 
the  loss  by  wear  and  tear,  and  to  satisfy  the  grow¬ 
ing  demand,  amounts  to  £24,000,000  in  value. 
Supposing, therefore, thatasmuch  gold  will  be  ob¬ 
tained  from  the  Sierra  Nevada,  in  California,  as  is 
now  produced  by  the  Ural  placit  (£3,000,000 
annually),  it  is  quite  obvious  that  this  would 
have  no  very  sensible  effect  on  the  market  value 
of  the  article.  And  here  we  may  be  permitted 
to  correct  a  mistake  into  which  many  have 
fallen  in  speaking  on  this  subject.  It  has  been 
supposed  by  some  that  the  law  of  value  is  in¬ 
fluenced  in  a  direct  ratio  by  the  relation  between 
demand  and  supply  ;  thus,  for  instance,  that  an 
addition  of  one  eighth  to  the  supply  of  an 
article  would  diminish  the  price  of  that  article 
in  the  same  proportion.  This  is  a  misappre¬ 
hension  of  the  subject.  The  value,  or  rather  the 
price,  of  articles,  indeed,  rises  or  falls  with  the 
abundance  or  deficiency  of  the  demand  lor,  or 
supply  of,  that  article,  but  the  extent  of  the 
rise  or  fall  is  altogether  independent  of  the 
existing  relation  between  demand  and  supply, 
and  simply  proportionate  to  the  relative  extent 
of  the  deficiency  or  abundance.* 

A  proper  consideration  and  appreciation  of 
this  fact,  which  we  have  not  sufficient  space  to 
illustrate  more  fully,  leads  to  the  conclusion  tliat 
even  a  much  larger  increase  than  we  have  sup¬ 
posed  might  take  place, — that,  instead  of  three, 
six  millions  might  be  furnished  by  the  new  gold 
district, — and  yet  the  price  of  that  metal  not  be 
sensibly  influenced  thereby. 

There  is  still  another  point  to  be  considered  of 

*  “  The  price  of  corn  in  this  country  has  risen  from  100 
to  200  per  cent.,  when  the  utmost  defi(  iency  of  the  crops 
has  not  been  more  than  one  sixth  and  one  third  below  the 
average.” — Tooke's  History  of  Prices,  vol.  1,  p  13. 
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very  great  importance  in  the  calculation.  In 
proportion  as  wealth  has  accumulated  in  civi. 
lized  states,  so  has  the  demand  for  the  precious 
metals  increased  ;  and  so  rapid  is  the  accumula¬ 
tion  and  development  of  national  wealth  in  our 
days  that  the  annual  addition  to  the  demand  is 
likely  to  exceed  rather  than  fall  short  of  the  ad¬ 
ditional  supply. 

Confining  our  view  to  the  Anglo-Saxon  race, 
the  rapid  advance  of  that  race  in  wealth  and  com¬ 
mercial  enterprise  bids  fair  to  find  plenty  of  uses, 
for  two  or  three  generations  to  come,  for  all  the 
gold  and  silver  that  the  American  mines  can  he 
reasonably  expected  to  produce.  Viewed  in  this 
light,  the  new  mines  present  themselves  to 
us  as  the  kind  gift  of  Nature  to  our  expanding 
wants,  rather  than  the  capricious  lavishness  of 
chance.  Since  the  sixteenth  century  the 
amount  of  circulating  medium  in  the  world 
has  increased  at  least  a  hundredfold,  and  is 
proportionally  less  likely  to  be  affected  by  what 
must  now  he  considered  minute  additions.  Nor 
need  we  fear  that  the  progress  of  society  in 
civilization  and  refinement  will  come  to  a  stop  ; 
on  the  contrary,  the  scientific  discoveries  which 
have  been  made  during  this,  the  first  and  now 
closing  half  of  the  present,  century  are  a 
pledge  that  the  increase  of  mineral  wealth  will 
proceed  with  even  more  rapid  strides.  We 
firmly  believe  industry  will  receive  a  fresh  im¬ 
pulse,  commerce  be  facilitated,  and  art  pro¬ 
moted  by  the  discovery  of  these  Californian 
mines;  while,  on  the  other  hand,  we  entertain 
no  apprehension  that  any  violent  changes  or 
real  injury  to  any  human  interest  whatsoever 
will  ensue  Iroin  this  discovery. 


Mil.  SIEMINS’  IMPROVED  AIR-PUMP. 


The  improvements  which  have  been  effected 
in  the  pneumatic  machine  since  the  days  of  its 
illustrious  inventor,  Otto  von  Guericke,  have 
been  confined  almost  exclusively  to  matters  of 
detail  ;  the  principle  and  the  essential  com¬ 
ponents  of  the  machine  remain  substantially  the 
same  still  as  they  were  at  the  time  of  its  in¬ 
vention. 

Mr.  C.  W.  Siemins  has  recently  taken  out  a 
patent  for  the  construction  of  an  improved  air- 
pump,  which  contains  a  perfectly  novel  feature. 
This  new  engine  consists  essentially  of  two 
cylinders  of  different  size :  the  smaller  of  these 
cylinders  is  affixed  either  to  the  top  or  to  the 
bottom  of  the  larger  one,  and  the  valved  pistons 
of  the  two  are  attached  to  the  same  rod.  The 
air  withdrawn  from  the  receiver,  or  other  vessel 
intended  to  be  exhausted,  is  condensed  in  the 
lower  cylinder  into  one  fourth  part  of  its  original 
volume,  by  which  means  it  is  endowed  with 
sufficient  elasticity  to  counteract  the  opposing 
pressure  of  the  atmosphere  on  the  discharging 
valve,  and  consequently  to  escape  through  that 
valve. 

The  annexed  engraving  (Eig.  1)  presents  a 
sectional  view  of  the  instrument. 

A  is  the  exhausting  cylinder. 

B  represents  a  second  cylinder,  equal  in  length 
to  A,  to  the  bottom  of  which  (in  the  form  of 
the  instrument  here  represented)  it  is  fixed,  but 
having  only  one  third  or  one  fourth  of  its  sec¬ 
tional  area,  and,  accordingly,  only  one  third  or 
one  fourth  of  its  cubical  capacity. 

The  two  cylinders  are  separated  by  a  plate 
forming  at  once  the  bottom  of  the  upper  and  the 
top  of  the  lower  cylinder,  the  only  air-passage 
between  them  being  a  silk  valve  v'. 

In  each  cylinder  works  a  valved  piston  P  and 
p  attached  to  a  piston-rod  common  to  both, 
which  passes  through  a  stuffing-box  in  the  plate. 


Eig.  1. 


The  distance  between  the  pistons  is  such  that, 
when  P  is  in  contact  with  the  top  of  the  upper 
or  exhausting  cylinder,  p  is  in  contact  with  the 
top  of  the  smaller  or  lower  cylinder ;  and,  when 
P  is  in  contact  with  the  bottom  of  the  larger,  p  is 
in  contact  with  that  of  the  smaller,  cylinder. 
The  pump-plate  E  placed  above  the  large 
cylinder  A  supports  the  receiver  R,  or  other 
vessel  intended  to  be  exhausted,  from  which  the 
air  flows  through  the  valve  o  during  the  descent 
of  the  piston  P. 

Eig.  2  represents  the  complete  pump,  as 
manufactured  for  philosophical  purposes.  The 
motion  of  the  pistons  is  effected  by  means  of  a 
short  crank  with  a  jointed  connecting  rod,  con¬ 
verting  the  circular  motion  given  by  the  lever 
handle  into  a  vertical  one,  which  is  maintained 
by  means  of  a  cross  head,  with  rollers  working 
between  guides. 

The  action  of  this  air-pump  is  as  follows  :  — 

On  the  descent  of  the  piston  P  tending  to  pro¬ 
duce  a  vacuum  in  the  exhausting  cylinder  A  by 
causing  a  difference  of  pressure  above  and  below 
the  first  valve  v  in  the  top  of  the  cylinder,  the 
elasticity  of  the  air  in  the  receiver  causes  it  to 
pass  through  the  valve  v.  The  air  below  the 
piston  P  is  at  the  same  time  pressed  through  the 
valve  V  in  the  plate  separating  the  cylinders, 
and  enters  the  cylinder  B,  in  which  a  vacancy  is 
simultaneously  made  for  it  by  the  descent  of  the 
piston/),  and,  in  consequence  of  the  difference  of 
capacity  of  the  two  cylinders,  the  air  becomes 
reduced  to  one  fourth  of  its  original  bulk,  its 
elasticity,  according  to  the  well-known  law, 
being  proportionally  increased.  The  air  con¬ 
tained  in  the  small  cylinder  below  the  piston  p 
will  in  like  manner  be  pressed  through  the  valves 
v'  v"  into  the  atmosphere. 

During  the  ascent  of  the  pistons  the  valves  r? 
v'  v”  will  be  closed,  and  the  valves  wio'  in  the 
pistons  opened,  by  the  upward  pressure  of  the 
air  in  the  cylinders  and  atmosphere,  admitting 
the  air  in  each  cylinder  to  pass  through  the 
pistons  as  they  rise,  in  order  that,  in  the  follow¬ 
ing  downward  movement,  the  air,  which  during 
the  previous  stroke  of  the  pump  issued  from  the 
receiver  into  the  exhausting  cylinder,  may 
be  withdrawn,  from  the  latter  into  the  lower 


cylinder,  while  the  air  condensed  in  this  latter 
may  be  finally  expelled  into  the  atmosphere. 
Mr.  Siemins  contends  that,  with  an  instrument 
thus  constructed,  we  are  enabled  to  obtain  a 
more  perfect  vacuum  than  by  any  air-pump 
previously  devised. 

To  prove  the  correctness  of  this  assertion  he 
says : — Let  us  compare  the  action  of  two  air- 
pumps,  one  of  the  improved  the  other  of  the 
usual  construction,  assuming  that  they  are  both 
equally  perfect  in  workmanship.  If  an  air- 
pump  could  discharge  the  entire  quantity  of  air 
contained  in  it  at  the  end  of  every  stroke  of  the 
piston,  and  if  the  action  of  the  valves  were  also 
perfect,  there  would  be  nothing  to  prevent  our 
obtaining  a  perfect  vacuum.*  But  whoever  has 
tried  the  experiment  will  have  found  that  nn 
ordinary  philosophical  air-pump  does  not  re¬ 
move  much  more  than  JJ_th  of  the  atmosphere 
from  the  receiver,  however  long  he  may  have 
continued  to  work  the  instrument.  We  may 
conclude,  therefore,  even  when  the  piston  is  in 
contact  with  the  bottom  of  the  cylinder,  that 
there  still  remains  a  space  equal  to 
capacity  of  the  cylinder,  through  which  the 
piston  cannot  be  depressed,  and  where  the  air  is 
merely  condensed,  expanding  and  refilling  the 
whole  cylinder  as  soon  as  the  piston  is  raised. 

Now,  let  us  suppose  that  in  the  new  air-pump 
the  piston  P  leaves  .^.^.th  of  the  air  in  the  ex¬ 
hausting  cylinder  A  undisplaced,  and  that  the 
piston  p  cannot  be  brought  within  .^.^^tli  part 
of  the  length  of  stroke  of  the  top  or  bottom 
of  the  smaller  cylinder,  the  working  having 
been  continued  until  no  further  exhaustion 
is  effected.  At  this  period  the  piston  p 
will  leave  in  the  cylinder  B,  during  the  down¬ 
ward  stroke,  _i_th  of  its  bulk  of  air  of  the  atmo- 
10  0 

spheric  density  unexhausted;  if  it  be  raised 
again,  this  portion  of  air  will  expand  and  fill 
the  cylinder  B  with  air,  the  density  of  which 
will  be  only  — i-g-fb  that  of  the  atmosphere.  The 
piston  P  will  at  the  same  time  ascend  to  the 
top  of  the  exausting  cylinder  A  filled  with  air  of 
the  same  density  as  that  remaining  in  the  re¬ 
ceiver  ;  but,  the  exhaustion  having  reached  its 
utmost  limit,  during  the  next  downward  stroke 
no  air  will  be  discharged  from  cylinder  A  into 
cylinder  B;  the  air  above  the  piston  in  the  latter 
will,  at  the  termination  of  this  stroke,  have  ex¬ 
panded  one  hundred  times,  and,  having  pre¬ 
viously  expanded  ^o  an  equal  amount  during 
the  upwmrd  stroke,  it  will  now  be  reduced  to  a 
density  =  —.L_th  that  of  the  atmosphere.  If 

no  force  were  required  to  open  the  valve  v',  air 
would,  in  this  state  of  things,  pass  from  the 
upper  into  the  lower  cylinder,  unless  that  in  the 
former,  a  hundred  times  compressed  as  it 
would  be  at  tlie  end  of  the  downward  stroke, 
were  not  still  rarefied  ten  thousand  times ;  or, 
what  is  the  same  thing,  if  it  were  not,  when  it 
filled  the  cylinder  A,  one  million  times 
rarefied.  We  find,  therefore,  that  by  the  addi¬ 
tion  of  the  second  cylinder  the  vacuum  may  be 
rendered  ten  thousand  times  more  perfect  than 
if  the  cylinder  A  had  been  employed  alone  in  the 
manner  of  an  ordinary  air-pump. f 

*  On  this  subject  Mr.  Siemins  observes  : — “  It  is  the 
opinion  of  some  natural  philosophers  that  the  whole  of  the 
air  could  never  be  exhausted  from  a  closed  vessel  by  means 
of  a  pump,  even  if  the  apparatus  were  theoretically  perfect. 
From  that  opinion,  however,  I  must  beg  leave  to  dissent; 
for,  even  if  the  repulsive  force  which  separates  the  atoms  of 
fluids  were  itself  unlimited  (which,  however,  has  never 
been  proved),  there  necessarily  must  be  a  limit  where  that 
fi  rce  and  the  force  of  gravity  acting  on  a  single  particle 
just  equal  each  other;  and  if  a  vessel  were  emptied  of  air 
to  this  extent,  and  a  further  portion  were  withdrawn,  the 
remainder  would  no  longer  be  able  to  fill  the  whole  vessel, 
but  would  cover  the  bottom  only,  as  a  non-elastic  fluid 
would,  leaving  a  perfect  vacuum  above.  In  this  state  of 
things,  continual  withdrawals  of  air  from  the  lower  part  of 
the  vessel  would  at  length  cause  the  last  atom  itself  to  be 
withdrawn.” 

+  Cceleris  paribus,  if  a  weil-made  pump,  of  any  of  the 
ordinary  forms,  will  rarefy  the  air  to  fh®  ti®'v  one 

would  carry  the  rarefaction  up  to  if  the 

valve  v'  could  be  rendered  automatic.  Alttiough  the 
reasoning  above  is  in  some  degree  theoretical,  it  is  in¬ 
dependent  of  the  consideration  of  extreme  accuracy  in  the 
construction  of  the  new  air-pump,  which  will  produce  a 
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Fig.  2. 


As  the  leakage  of  the  valves  and  piston  is  a 
principal  cause  of  the  imperfection  of  the  vacuum 
obtained  by  means  of  air-pumps  of  the  ordinary 
construction,  it  may  be  objected  that,  as  we  have 
in  the  new  one  two  valves  and  one  piston  more 

vacuum  approaching  to  the  perfection  assigned,  in  pro¬ 
portion  to  the  smallness  of  the  force  required  to  open  the 
valve  v‘. 


than  usual,  the  loss  of  effect  from  this  cause  will 
be  proportionally  greater.  This,  however,  is  not 
the  case.  On  the  contrary,  the  loss  from  leakage 
at  the  valves  and  pistons  is  diminished  in  the  new 
air-pump,  nearly  in  the  same  ratio  as  the  op¬ 
posing  unexhausted  space  in  the  cylinder.  The 
amount  of  leakage  through  a  given  aperture 
bears  a  certain  proportion  to  the  difference  of 


pressure  on  each  side  (increasing  as  the  square 
root  of  the  pressure),  and  it  will  be  observed  that 
this  difference  of  pressure,  especially  in  the 
large  cylinder,  is  very  small  indeed,  and  occurs 
at  intervals  only';  whereas,  in  the  case  of  an 
ordinary  single-acting  pump,  the  entire  atmo¬ 
sphere  constantly  rests  on  the  piston  and  ex¬ 
hausting  valve.  Besides,  iq  the  new  air-pump, 
the  leakage  of  the  air  through  the  apparatus  is 
opposed  by  a  greater  number  of  obstructions, 
one  after  another,  between  the  discharging  valve 
and  the  receiver.  Indeed,  even  the  removal  of 
the  valve  v,  and  the  leakiness  of  any  of  the  other 
valves,  would  not  considerably  impair  the  efficacy 
of  the  pump. 

Another  circumstance  interfering  with  the 
power  of  obtaining  a  good  vacuum  by  means  of 
a  well-made  air-pump  by  any  of  the  forms  pre¬ 
viously  devised,  but  which  is  obviated  in  the 
new  instrument,  is,  that  the  valve  through 
which  the  air  has  to  pass  from  the  receiver  into 
the  pump  is  forced  into  its  seat  at  the  end  of  the 
reversed  stroke,  by  the  whole  pressure  of  the 
attcosphere  minus  only  that  of  the  air  remaining 
in  the  receiver.  By  this  the  silk  valve  is  soon 
injured,  and,  what  is  even  more  important,  the 
rarefied  air  has  not  power  to  force  it  open  again, 
and  the  exhaustion  consequently  ceases,  before 
the  vacuum  has  attained  that  degree  of  perfection 
to  which  it  might  otherwise  be  carried.  One  of 
the  most  obvious  objections  to  an  oru inary  air- 
pump,  whether  single  or  double  acting,  arises 
from  the  inequality  of  the  force  required  to  move 
the  piston  through  different  portions  of  the  stroke, 
and  from  the  very  great  force  which  is  ultimately 
requisite. 

In  the  diagram  (Fig.  3)  A  is  the  barrel  of  a 
double-acting  air-pump,  which,  by  the  alternate 
motion  of  the  piston  P  and  the  valves  (1)  (2)  (3) 
and  (4),  produces  a  partial  vacuum  in  the  receiver 
or  closed  vessel  R.  Let  us  suppose  that  ||-ths  of 
the  air  originally  contained  in  R  have  been  re¬ 
moved,  and  that  the  working  of  the  pump  is  still 
continued.  The  resistance  which  the  piston 
will  now  have  to  encounter  is  readily  found 
from  the  law  of  Mariotte,  and  is  here  represented 
by  the  shaded  part  of  the  diagram,  bounded  by 
the  parabolic  curve.  At  the  commencement  of 
the  stroke  the  pressure  on  both  sides  of  the 
piston  being  equal  to  atmosphere,  the  re¬ 
sistance  is  0  ;  it  increases  gradually  in  propor¬ 
tion  to  the  diminution  of  the  space  below  the 
piston  until  the  air  has  been  compressed  to  ^th 
of  its  original  volume,  when  its  density  will  have 
become  equal  to  that  of  the  atmosphere,  and  the 
discharging  valve  (4)  will  be  opened.  It  is 
evident  in  this  case  that  the  force  required  to 
move  the  piston  to  the  bottom  of  the  cylinder 
must  be  sufficient  to  overcome  the  maximum 
resistance,  Avhich  w'ill  be  about  3j  times  greater 
than  the  average  amount  that  would  be  expe¬ 
rienced  if  the  entire  resistance  could  be  distri¬ 
buted  over  the  whole  stroke. 

In  this  illustration  we  have  supposed  the  pump 
to  be  double-acting,  and  have,  therefore,  deducted 
from  the  actual  pressure  against  the  piston  the 
uniform  “  aiding  pressure  ”  of  the  air  which 
follows  it  freely  from  the  receiver  through  the 
valve  (1). 

Air-pumps  for  philosophical  purposes  are  very 
commonly  single-acting,  the  pressure  of  the 
atmosphere  being  constantly  exerted  on  one  side 
of  the  piston  only ;  but  when  there  are  two 
cylinders,  as  is  frequently  the  case,  having  their 
piston-rods  connected  with  the  opposite  ends  of 
the  same  lever,  the  atmospheric  pressure  on  one 
piston  balances  that  on  the  other,  and  the  re¬ 
sistance  will  be  equivalent  to  that  occurring  in  a 
pump  with  one  double-acting  cylinder.  In  a 
single-barrel  pump  with  open  top  the  inequality 
of  load  is  still  greater  than  in  a  double-acting  or 
double-cylinder  pump.  The  inequality  of  load 
increases  as  the  rarefaction  proceeds,  but  the 
resultant  of  the  resistance  attains  its  maximum 
when  the  vacuum  equals  nineteen  inches  of 
mercury  in  the  gauge,  or  when  nearly  frds  of  the 
atmosphere  have  been  removed  from  the  receiver, 
after  which  it  constantly  diminishes. 
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It  will  readily  be  perceived  that  in  the  im¬ 
proved  air-pump  this  great  inequality  of  load 
does  not  exist,  and,  therefore,  a  pump  of  several 
limes  greater  capacity  than  any  given  one  on 
the  ordinary  construction  may  be  worked  with 
equal  facility  and  speed,  because  the  resisting 
pressure  against  the  larger  piston  P  cannot  rise 
at  the  termination  of  the  stroke  to  more  than 
four  times  the  pressure  of  the  air  still  contained 
in  the  receiver,  and  therefore  diminishes  as  the 
perfection  of  the  vacuum  increases  ;  and  even  of 
this  greatest  resisting  pressure  one  fourth  part 
is  balanced  by  the  pressure  on  the  top  of  the 
piston  of  the  air  entering  the  cylinder  from  the 
receiver,  and  another  fourth  by  the  increasing 
“  aiding  pressure”  on  the  top  of  the  small 
piston  ;  and  the  remaining  half,  after  a  tolerable 
vacuum  has  been  formed,  may  be  almost 
entirely  neglected.  The  greatest  resistance  to 
the  action  of  the  small  piston  is  that  of  the  at¬ 
mosphere,  and  is  equal,  therefore,  to  the  greatest 
resistance  in  an  ordinary  air-pump,  but  it  must 
be  recollected  that  its  area  is  only  one  fourth  of 
the  area  of  the  exhausting  cylinder. 

One  modification,  however,  of  the  single- 
barrel  pump  is  in  a  great  degree  free  from  the 
objections  which  have  been  urged  above.  (See 
Fig.  4.)  In  it  the  atmosphere  is  entirely  ex- 

Fig.  4. 


eluded,  the  piston  in  its  motion  passing  an 
opening  through  which  the  air  issues  from  the 
receiver,  and  is  then  discharged  by  a  valve  into 
a  vessel  filled  with  oil.  Pumps  of  this  con¬ 
struction  can  be  rendered  very  perfect,  but 
they  are  liable  to  grave  personal  objections, 
though  of  a  different  nature  from  those  apply¬ 
ing  to  the  forms  previously  described.  They 
require  more  power  for  working  than  any 
other  kind  of  air-pump,  because  the  air  which 
follows  the  piston  in  its  upward  course  has  to 
be  impelled  backward  bodily  into  the  receiver, 
until  it  again  passes  the  aperture,  when  it  re¬ 
turns  to  fill  the  cylinder.  Another  objection 
to  its  general  use  arises  from  the  circumstance 
that  it  requires  to  be  moved  slowly,  and  to  re¬ 
ceive  much  attention  during  the  working. 

By  the  double- cylinder  air-pump  now  sub¬ 
mitted  to  the  public  a  very  perfect  vacuum  may 
be  obtained,  even  if  the  stroke  is  short,  and  the 
pistons  do  not  touch  the  bottoms  of  the  cy¬ 
linders  ;  considerable  practical  advantage  is 
also  realized  by  the  application  of  a  crank  to  give 
motion  to  the  pistons.  To  this  may  be  added 
the  consequent  greater  ease  and  speed  of  work¬ 
ing,  attended  with  less  racking  of  the  entire 
apparatus,  and  less  injury  to  the  valves  than  in 
any  form  of  air-pump  previously  constructed. 

Finally,  as  to  the  cost,  if  the  perfection  of  the 
instrument  be  taken  into  consideration  a  great 
saving  will  be  obtained. 

The  manufacturers  have  taken  considerable 
pains  to  reduce  the  cost,  as  far  as  possible  : 
this  has  been  the  principal  cause  of  delay  in 
bringing  this  air-pump  before  the  public,  and 
they  are  prepared  to  supply  the  patent  air-pump 
of  the  form  represented  in  Fig.  1,  the  lower,  or 
exhausting,  cylinder  of  which  is  three  inches  in 
diameter,  for  £21. 

Mr.  Siemins’  new  pneumatic  machine  is  un¬ 


questionably  a  very  great  improvement  upon  the 
air-pumps  hitherto  in  use.  The  price  is  most 
reasonable,  and  the  patentee  is  deserving  of 
every  encouragement  and  success. 


MISCELLANEA. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 


John  Bethell,  of  Parliament-street,  West¬ 
minster,  gentleman,  for  improvements  in  pre¬ 
serving  animal  and  vegetable  substances,  and 
also  stone,  chalk,  and  plaster,  from  decay.  Pa¬ 
tent  dated  August  21st,  1848.  Enrolled  Fe¬ 
bruary  21st,  1849. 

This  invention  relates  to  improvements  in  the 
mode  of  preserving  from  decay  animal  and  ve¬ 
getable  substances,  and  also  divers  porous 
mineral  bodies. 

The  antiseptics  which  the  patentee  proposes 
to  employ  for  wood,  animal  matters  intended  for 
manure,  and  porous  materials,  are  : — 

1.  The  bituminous  or  tarry  oils  obtained  by 
the  distillation  of  either  bituminous  tar,  shale, 
or  bituminous  sand,  stone,  &c.  Of  these  he  pre¬ 
fers  the  following : — 

a.  The  oils  obtained  by  the  distillation  of  tar, 
and  more  particularly  the  heavy  oil  of  coal-gas 
tar. 

b.  Pitch,  or  tar  oil,  manufactured  under  the 
patent  granted  to  Mr.  Samuel  Cliff,  dated  De¬ 
cember,  1846  ;  this  substance  may  be  used  either 
alone  or  mixed  with  tar,  or  bituminous  or  resi¬ 
nous  oils. 

c.  A  fatty  oil  obtained  by  the  distillation  of 
resin. 

d.  The  native  petroleum,  or  mineral  oil, 
formed  in  some  coal  mines,  or  exuding  from 
certain  bituminous  rocks,  or  the  oils  obtained 
by  the  distillation  of  this  native  mineral  tar. 

These  oils  may  be  used  separately,  or  a  mix¬ 
ture  of  two  or  more  of  them  (in  any  proportions) 
may  be  resorted  to. 

2.  Melted  resin,  thinned,  if  necessary,  by  the 
admixture  of  any  of  the  oils  enumerated  sub.  1. 

3.  The  crude  pyroligneous  acid  obtained  by 
the  destructive  distillation  of  wood. 

4.  The  crude  pyro-acetatc  (pyrolignate)  of 
copper  which  is  produced  by  steeping  sheets  of 
old  copper  in  pyroligneous  acid,  or  by  mixing  a 
solution  of  sulphate  of  copper  with  one  of  pyro¬ 
lignate  of  lime. 

5.  Sulphur  dissolved  in  either  of  the  oils  enu¬ 
merated  sub.  1,  in  the  pro]portion  of  one  pound 
of  sulphur  per  gallon  of  oil.  In  cases  where  the 
antiseptic  is  intended  to  serve  as  a  protection 
against  the  seaworm,  the  patentee  recommends 
to  dissolve  the  sulphur  in  the  heavy  oil  of  gas- 
tar  in  preference  to  any  of  the  other  oils. 

6.  A  strong  solution  of  bark,  the  bark  of  larch 
or  oak  being  preferred. 

The  wood  which  it  is  desired  to  preserve  is 
usually  first  dried  and  seasoned,  or  smoked. 
This  is  effected  in  a  close  brick  chamber,  of  a 
capacity  adapted  to  the  bulk  and  quantity  of 
the  timber  stuff  to  be  operated  upon ;  beneath 
the  floor  of  this  chamber  the  flues  of  a  furnace 
circulate.  The  upper  surface  of  these  flues  being 
perforated,  the  heat  and  smoke  escape  into  the 
chamber,  raising  the  temperature  of  the  latter  to 
betw’een  100®  and  200°  F.,  which  is  sufficiently 
high  to  expel  all  moisture  from  the  wood.  The 
upper  part  or  roof  of  the  chamber  is  furnished 
with  a  channel  placed  in  connection  with  an  ex¬ 
hausting  apparatus,  by  which  the  whole  pro¬ 
ducts  of  combustion  are  drawn  off,  carrying  away 
with  them  the  vapours  evolved  from  the  w'ood. 
In  order  to  maintain  the  proper  temperature  of 
the  chamber,  and  prevent  its  being  raised  above 
the  requisite  degree,  the  flue  has  a  valved  open¬ 
ing  over  the  pait  where  it  enters  the  chamber. 
The  wood  is  thus  not  only  subjected  to  the  heat 
requisite  for  the  drying,  but  is  also  acted  upon 
by  the  smoke  and  gases  given  off  from  the  fuel 
(coke,  wood,  or  coal)  in  the  furnace. 

The  patentee  proposes  also  in  certain  cases  to 


introduce  into  the  furnace  peat  and  other  similar 
sorts  of  fuel  (which  will  give  off  a  considerable 
amount  of  gas  or  smoke)  in  large  quantities,  so 
as  to  deaden  the  flame,  causing  thereby  the  pro¬ 
ducts  of  combustion  to  pass  in  a  great  measure 
unconsumed  into  the  chamber  ;  or,  instead  of 
this,  he  proposes  to  run  into  the  furnace  nume¬ 
rous  small  streams  of  coal-tar  or  heated  coal- 
pitch. 

Instead  of  heating  the  drying  chamber  by  the 
products  of  a  furnace  the  patentee  introduces 
air-steam,  dried  or  heated  to  from  100°  to  500°  ; 
the  heating  may  be  readily  effected  by  passing 
the  steam  through  red-hot  tubes,  as  is  done  in 
the  heating  of  the  air  for  the  hot  blast  in  smelt¬ 
ing  iron.  This  high-pressure  steam  is  first 
transmitted  through  either  of  the  antiseptic 
materials  enumerated  sub.  1  and  5,  which  it  ab¬ 
sorbs  to  a  considerable  extent,  and  with  which 
it  impregnates  subsequently  the  wood  in  the 
drying  chamber. 

The  dried  and  smoked  wood  is  now  to  be  sa¬ 
turated  with  one  of  the  appropriate  antiseptics. 
If  the  wood  is  required  simply  for  uses  which 
will  not  entail  upon  it  the  liability  of  exposure 
to  the  action  of  the  weather,  a  simple  steeping 
in  any  of  the  antiseptics  enumerated  sub.  3,  4, 
and  6  will  suffice  ;  in  cases  of  this  kind  the  pre¬ 
liminary  process  of  drying  and  smoking  may 
even  be  altogether  omitted.  But  for  the  pre¬ 
servation  of  wood  intended  to  stand  the  action 
of  the  weather  the  antiseptics  enumerated  sub. 
1  and  5  answer,  but  the  latter  more  particularly 
where  the  wood  has  to  be  protected  from  the 
attack  of  seaworms.  The  impregnation  in  such 
cases  is  effected  best  in  the  common  pressure 
tanks  (patented  in  1839)  ;  the  antiseptic  is  heated 
to  160°  F.  (which  may  be  effected  by  passing 
steam  through  it),  and  subsequently  pumped 
into  the  tank,  under  a  pressure  of  160  lbs.  on  the 
square  inch,  the  air  having  previously  been  ex¬ 
tracted  from  the  tank.  To  impregnate  wood 
properly  which  has  not  been  previously  smoked 
or  dried  the  antiseptic  should  be  heated  to 
200°  F. 

To  preserve  animal  matters  intended  for  ma* 
nure,  such  as  fish-bones,  the  blubber  of  whales, 
and  other  similar  matters,  the  patentee  pro¬ 
poses  to  steep  them  in  any  of  the  antiseptics  enu¬ 
merated  sub.  1,2,  3,  4,  and  5,  preferring  1  a  and 
b  for  small,  and  4  and  5  for  large,  pieces.  After 
the  immersion  the  matters  are  to  be  placed 
in  the  drying  chamber,  heated  to  160°  F.  They 
are  thus  reduced  to  dryness,  in  which  state  they 
keep  without  suffering  decomposition.  When 
the  time  has  come  to  apply  this  dry  manure  it  is 
mixed  with  earth  or  lime,  in  the  same  way  as  is 
done  with  guano. 

To  preserve  porous  stones,  articles  of  chalk, 
plaster  of  paris,  &c.,  the  patentee  heats  the 
article  and  steeps  it  hot  in  either  of  the  anti¬ 
septics  enumerated  sub.  1  and  2  ;  after  twelve 
or  fourteen  hours’  immersion  he  removes  the 
article  and  dries  it  in  the  drying  chamber.  A 
coat  of  paint  will  serve  as  an  additional  protec¬ 
tion. 

For  the  preserving  of  meat  the  patentee  em¬ 
ploys  a  mixture  of  wood  naphtha  and  water,  in 
the  proportion  of  one  gallon  of  the  former  to 
four  gallons  of  the  latter.  This  mixture  he  satu¬ 
rates  with  salt  to  about  the  same  extent  as  a 
brine  used  in  salting  meat.  Where  the  meat  is 
not  required  to  be  kept  for  any  great  length  of 
time,  nor  in  large  quantities,  he  kills  the  animal 
by  stabbing  it  in  the  heart,  and  afterwards  injects 
the  naphtha  into  the  veins  through  one  of  the 
principal  arteries  in  connection  with  that  organ. 
By  this  means  the  meat  becomes  slightly  im¬ 
pregnated  with  salt,  but  it  may  be  cooked  as 
fresh  meat ;  in  this  condition  it  will  keep  for  a 
considerable  time.  But  where  the  meat  is  re¬ 
quired  for  long  voyages  it  is  necessary  to  salt  it 
subsequently  with  the  solution,  in  the  ordinary 
manner,  which  will  not,  however,  render  it  so 
hard  as  usual.  Meat  impregnated  in  this  way 
may  also  be  preserved  by  cutting  it  into  thin 
slices,  drying  it  subsequently  by  means  of  heated 
air  or  steam,  and  packing  it  finally  in  close  cases, 
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charged  with  carbonic  acid  gas,  at  a  density  of 
20  or  30  lbs.  to  the  square  inch. 

Another  part  of  the  invention  relates  to  the 
preserving  of  wines  and  malt  liquors,  which 
the  patentee  effects  by  placing  them  in  close 
cases,  leaving  a  space  above  the  liquid,  into 
which  he  forces  carbonic  acid  gas,  at  a  density 
of  from  60  to  80  lbs.  on  the  square  inch. 

Milk  and  cream  are  preserved  in  a  somewhat 
similar  manner,  with  this  difference,  that  the 
milk  is  charged  with  the  carbonic  acid  gas,  in 
the  same  way  as  is  done  in  the  manufacture  of 
soda-water,  omitting  simply  the  agitator  in  the 
machine.  The  n)ilk  is  then  drawn  off  and 
bottled,  or  received  in  close  cases. 

Another  part  of  the  specification  relates  to  a 
machine  intended  to  be  used  for  drying  corn  and 
other  kinds  of  grain.  This  machine  consists 
simply  of  a  case  in  which  are  a  number  of  end¬ 
less  webs  placed  horizontally  one  above  the 
other ;  each  of  these  webs  is  stretched  on  two 
rollers,  the  axles  of  which,  being  geared  by 
means  of  pinions,  cause  each  alternate  w'eb  to 
travel  in  opposite  directions,  so  that  the  grain 
which  is  supplied  to  the  uppermost  web  from 
a  hopper  at  the  top  is  carried  slowly  backwards 
and  forw'ards,  as  it  falls  from  one  web  to  the 
other,  till  it  is  finally  delivered  at  the  bottom. 
Dried  steam  or  heated  air  is  admitted  at  the 
bottom  of  the  machine  ;  this,  ascending  through 
the  web  and  other  interstices,  effectually  ab¬ 
sorbs  the  moisture  from  the  grain  ;  the  heat 
employed  must  not  exceed  170°.  An  opening  is 
made  at  the  top  for  the  escape  of  the  vapours, 
and  another  channel  is  provided  for  the  ad¬ 
mission  of  cold  air,  which  is  situated  as  near  as 
possible  to  the  hot  air  or  steam  passage,  and  by 
which  the  temperature  of  the  machine  can  be 
readily  regulated. 

Having  thus  described  the  nature  of  his  in¬ 
vention,  the  patentee  desires  to  claim  :  — 

First.  The  mode  of  drying  and  seasoning  or 
smoking  wood  as  described.  He  also  claims 
the  use  of  dried  or  heated  steam  for  the  drying 
and  preserving  of  wood,  corn,  and  grain  of  all 
sorts,  and  for  which  purpose  he  prefers  using 
the  machine  before  described  ;  but  the  dried  or 
heated  steam  may  be  used  in  several  other  modes, 
as  stated  in  the  course  of  the  specification. 

Secondly.  He  claims  the  preserving  w'ood  by 
saturating  it  with  either  of  the  antiseptics  enume¬ 
rated  sub.  1,  a,  b,  c,  d,  and  2,  3,  4,  and  5,  and  ac¬ 
cording  to  any  of  the  described  modes,  or  by  any 
other  means  by  which  the  saturation  may  be  ef¬ 
fected  ;  but  he  disclaims  the  use  of  any  of  the  anti¬ 
septics  sub.  1,  a  and  b,  for  wood,  excepting  only 
when  used  in  combination  with  the  modes  of 
saturation  described,  in  which  case  he  claims 
these  also. 

Thirdly.  He  claims  the  drying  and  preserv¬ 
ing  corn  and  grain  as  described  ;  and  also  the 
machine  or  apparatus  described  for  drying  corn 
and  grain  of  all  kinds  ;  and,  further,  he  claims 
as  his  invention  the  preserving  meat  for  food, 
and  the  preserving  of  animal  matters  intended 
for  manure. 

Fourthly.  He  claims  the  preserving  of  milk 
by  impregnating  or  charging  it  with  carbonic 
acid  gas,  and  the  keeping  milk  so  treated  in  close 
barrels  or  other  vessels,  as  described. 

Fifthly.  He  claims  the  preserving  of  malt 
liquors  and  wines  by  impregnating  or  charging 
them  with  carbonic  acid  gas  in  close  vessels,  as 
described. 

Lastly.  He  claims  the  preserving  of  porous 
materials,  such  as  stones,  chalk,  plaster,  &c.,  as 
described. 


■William  Wheldon,  engineer  to  Messrs.  John 
Warner  and  Sons,  of  Jewin-crescent,  in  the  city 
of  London,  brassfounders  and  engineers,  for  im¬ 
provements  in  pumps  or  machinery  for  raising 
or  forcing  fluids.  Patent  dated  September  4th, 
1848.  Enrolled  March  3d,  1849. 

The  invention  relates  to  that  class  of  pumps 
which  are  worked  by  lever-handles ;  the  im¬ 
provements  consist  in  causing  the  axes  of  such 
lever-handles  to  be  carried  by  vibrating  or  rock¬ 
ing  standards,  which  standards  move  on  axes 


below  the  axes  of  the  lever-handles.  Various 
descriptions  of  lift  and  force  pumps,  with  this 
improvement  attached  to  them,  are  represented 
in  the  drawings  which  accompany  the  specifica¬ 
tion.  The  object  of  the  improvement  is  to  main¬ 
tain  the  parallelism  of  the  pump-rod. 

The  rocking  standard,  forming  the  fulcrum  on 
which  the  pump-handle  moves,  is  pivoted  on  the 
side  or  top  of  the  pump,  and  carried  up  to  a 
sufficient  height  to  obtain  the  required  move¬ 
ment  of  the  pump-bucket  or  piston,  the  fulcrum 
of  the  lever  handle  being  at  the  top.  In  the 
various  modifications  it  is  adapted  to  the  divers 
purposes  to  which  it  may  be  applied,  as  in  the 
beer-engine,  where  it  assumes  the  form  of  a  bell- 
crank,  the  handle  part  being  in  a  vertical  posi¬ 
tion,  the  fulcrum  on  which  it  moves  advancing 
to,  and  receding  from,  the  line  of  the  pump-rod, 
according  to  the  position  or  angle  it  takes  with 
regard  to  the  pump-rod. 

Having  described  the  nature  of  his  invention, 
the  patentee  would  have  it  understood  that  he 
makes  no  claim  to  the  mechanical  parts  sepa¬ 
rately  ;  but  what  he  claims  is,  the  mounting  of 
the  axes  of  the  lever-handles  for  pumps  on  the 
upper  parts  of  vibrating  or  rocking  standards, 
the  vibrating  or  rocking  standards  having  their 
axes  of  motion  below  the  axes  of  motion  of  the 
lever  pump-handles. 


Richard  Laming,  of  Chichy  la  Garonne,  near 
Paris,  in  the  Republic  of  France,  chemist,  for 
improvements  in  the  modes  of  obtaining  or  manu¬ 
facturing  sulphuric  acid  and  sulphur.  Patent 
dated  September  4th,  1848.  Enrolled  March 
3d,  1849. 

The  first  part  of  this  specification  relates  to 
the  manufacture  of  sulphuric  acid  with  the  aid 
of  pumice-stone,  or  other  similar  cheap  porous 
bodies,  acting  as  catalytics.  The  patentee  wishes 
it  to  be  distinctly  understood  that  he  does  not 
claim  as  original  the  use  of  bodies  acting  by 
catalysis — platinum  having  been  previously  used 
for  such  purposes  ;  but  he  claims  as  new  the  use 
of  pumice-stone  or  other  cheap  porous  bodies  in 
conjunction  with  ammonia.  He  prepares  the 
catalytic  substance  as  follows  ; — He  boils  the 
pumice-stone,  &c.,  in  concentrated  sulphuric 
acid ;  after  draining  off  the  acid  he  immerses 
the  stone  in  water  containing  about  twenty  per 
cent,  cf  ammonia ;  he  places  the  substance  now 
in  a  retort,  together  with  about  one  per  cent,  of 
peroxide  of  manganese,  and  heats  to  600°  Fahr. ; 
he  then  removes  the  fire  and  allows  the  sub¬ 
stance  to  cool  gradually,  without  admitting 
atmospheric  air  to  it.  This  is  the  process  which 
the  patentee  prefers,  but  he  states  at  the  same 
time  that  certain  modifications  may  be  made  in 
it :  thus,  for  instance,  the  pumice-stone  or  other 
catalytic  agent  may  be  first  boiled  in  concen¬ 
trated  sulphuric  acid,  and  immersed  afterwards 
in  nitric  acid,  or  in  a  solution  of  an  alkaline 
nitrate  ;  or  it  may  be  either  boiled  or  simply 
immersed  in  a  mixture  of  sulphuric  and  nitric 
acids. 

The  improvements  in  the  manufacture  of  the 
acid  consist  in  the  mode  of  exposing  the  cata¬ 
lytic  agent,  prepared  in  the  manner  just  now 
described,  to  a  current  of  sulphurous  acid  gas 
and  atmospheric  air.  A  small  quantity  of 
aqueous  vapour  and  ammonia  (1  part  of  ainmo- 
niacal  gas  to  every  1,000  parts  of  concentrated 
sulphuric  acid  intended  to  be  produced)  is  em¬ 
ployed  to  heighten  the  energy  of  the  catalytic 
agent. 

The  apparatus  which  the  patentee  uses  consists 
of  a  cylindrical  vessel,  placed  vertically,  and 
divided  vertically  by  moveable  slides  into  four 
equal  chambers  ;  a  pipe  passes  into  the  lower 
part  of  the  bottom  chamber;  another  pipe  brings 
the  sulphurous  gas,  mixed  with  a  due  proportion 
of  atmospheric  air,  from  the  sulphur-furnace ; 
the  gaseous  mixture,  after  passing  through  the 
tw'O  middle  compartments,  previously  filled  with 
the  prepared  catalytic  substance,  flows  out  by  a 
pipe  to  the  next  part  of  the  apparatus ;  a  small 
pipe  communicates  with  a  conduit,  and  opens  at  the 
other  end  to  a  small  cistern,  which  must  be  sup¬ 
plied  with  ammonia  and  water— the  flow  to  be 


regulated  by  a  stopcock.  The  conduit-pipes 
terminate  in  jackets,  passing  round  the  magazine, 
which  is,  at  that  part,  perforated  with  small  holes, 
for  the  free  passage  of  the  gases,  but  not  suffi¬ 
ciently  large  for  the  escape  of  the  catalytic  sub¬ 
stance.  The  magazine,  as  before  described,  is 
divided  into  four  compartments  for  facilitating 
the  working  of  the  apparatus.  The  top  is  fur¬ 
nished  with  an  air-tight  cap  or  cover ;  the  two 
middle  compartments  communicate  with  each 
other  (in  so  far  as  the  passage  of  the  gas  is  con¬ 
cerned),  by  means  of  perforations  in  the  slide 
between  them,  while  the  top  and  bottom  slides, 
when  closed,  stop  the  communication  between 
the  upper  and  lower  compartments  and  the  two 
central  ones.  Thus,  when  it  is  required  to  re¬ 
charge  the  magazine,  the  catalytic  substance 
therein  being  exhausted,  the  cap  must  be  re¬ 
moved,  the  upper  chamber  filled  with  fresh 
materia],  and  the  cover  replaced,  If  the  lower 
slide  be  now  withdrawn,  the  chamber  above  it 
will  be  emptied  of  the  solid  matter,  the  quantity 
of  exhausted  catalytic  substance  being  at  the 
same  time  registered  ;  the  lowest  slide  must  be 
again  closed,  and  the  middle  and  top  slide  suc¬ 
cessively  opened  and  closed,  which  will  refill 
the  two  central  chambers;  the  apparatus  maybe 
thus  recharged  as  often  as  may  be  required 
without  admitting  the  atmosphere  or  in  any  way 
stopping  the  process.  The  gases,  after  passing 
in  this  manner  through  the  magazine  charged 
with  t'ne  prepared  catalytic  substance,  flow 
through  an  upper  pipe,  and  then  through  a  series 
of  pipes  arranged  in  the  foilwing  manner  ; — ■ 
Forty-four  large  cylindrical  vessels  are  placed  in 
successive  rows,  vertically',  each  standing  in  a 
water-tight  joint,  upon  the  lid  of  a  cistern ;  each 
tube  opens  into  the  cistern  beneath  by  a  short 
pipe  ;  each  pair  of  tubes  is  also  connected  by  a 
branch-pipe  at  the  top,  thus  forming  twenty- 
two  syphons,  standing  upon,  and  communicating 
with,  the  cistern  beneath ;  the  cistern  itself  is 
divided  directly  under  the  centre  of  each  syphon 
thus  formed  by  partitions  fixed  to  the  cover  and 
sides,  and  descending  about  halfw'ay  down  to 
the  bottom  of  the  cistern,  and  below  the  surface 
of  the  water  contained  therein ;  it  will  be  seen 
that  an  uninterrupted  passage  through  all  the 
tubes  is  thus  effected,  the  cistern  forming  a  part 
of  this  passage.  The  tubes  are  built  in  pieces, 
fitting  one  on  the  other  by  means  of  water-tight 
joints  ;  the  interior  of  these  tubes  is  fitted  up 
with  shelves  of  a  crescent  form,  of  lull  three 
parts  of  the  area  of  the  tubes,  the  opening  being 
left  on  alternate  sides  of  the  cylinder ;  these 
shelves  or  trays  receive  a  layer  of  the  prepared 
catalytic  substance  before  described.  The  ma¬ 
gazine  being  charged,  and  that  portion  of  it 
through  which  the  gases  pass  from  the  sulphur- 
furnace,  heated  by  a  flue,  furnace,  or  other 
suitable  means  to  about  600°  Fahr.,  the  vapours 
pass  from  the  conduit-pipe,  in  the  upper  part  of 
the  magazine,  to  the  first  compartment  of  the 
cistern ;  from  thence  through  the  first  syphon 
into  the  second  part  of  the  cistern,  on  to  the  next 
syphon,  and  so  on  through  the  series,  into  the 
last  compartment  of  the  cistern  ;  from  this  part  a 
pipe  communicates  with  a  leaden  chamber,  con¬ 
veniently'  placed,  for  the  condensation  of  the  gas. 
This  chamber  is  also  furnished  with  an  opening 
in  the  lid  into  a  chimney  or  shaft,  in  order  that  a 
sufficient  draught  may'  be  kept  up  through  the 
whole  series  of  tubes  for  the  efficient  working  of 
the  apparatus.  The  upper  joints  of  the  tubes 
are  regularly  supplied  w’ith  a  certain  determined 
quantity  of  water  by  stopcocks,  which,  over¬ 
flowing,  falls  over  the  catalytic  substance,  from 
tray  to  tray,  until  it  arrives  at  the  bottom  joints, 
thence  falling  into  the  cistern  beneath,  a  small 
portion  passing  off  in  the  form  of  vapour  with 
the  other  heated  gases.  As  the  sulphuric  acid 
contained  in  the  cistern  is  most  concentrated 
where  the  gases  first  enter  from  the  magazine,  the 
exit-pipe,  through  which  the  acid  reaches  the 
receiver,  is  placed  at  that  point,  and  near  to  the 
bottom  of  the  cistern  and  tubes,  thus  preventing 
the  acid,  from  the  further  end  of  the  cistern,  from 
prematurely  arriving  in  its  less  concentrated 
state  at  the  exit-pipe.  Partitions  are  fixed  to 
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tlie  bottom  and  sides  of  the  cistern,  extending 
some  distance  upwards,  so  that  the  sulphuric  acid 
can  only  reach  the  exit-pipe  by  overdo  wing  the 
several  partitions.  The  cistern  is  made  of  wood, 
lined  with  lead,  and  the  tubes  may  be  also  made 
of  the  latter  material ;  but  the  patentee  prefers 
them  to  be  made  of  earthenware,  as  a  cheaper 
substance,  and  not  so  liable  to  corrosion  as  the 
metal,  though,  in  this  case,  it  would  be  advisable 
to  have  the  first  two  or  three  tubes  from  the  ma¬ 
gazine  made  of  lead,  on  account  of  the  great 
heat  imparted  from  the  gases  on  first  entering 
the  apparatus,  and  the  tubes  being  less  subject 
to  sudden  atmospheric  changes  when  made  of 
metal ;  or  the  same  object  might  be  attained  by 
having  the  first  tube  of  much  larger  dimensions 
than  the  rest.  In  the  apparatus  described  the 
tubes  are  forty-four  in  number,  two  feet  in  dia¬ 
meter,  and  ten  feet  high,  and,  providing  the 
sulphur-furnace  be  of  good  construction,  wdll 
produce  22  cwt  of  concentrated  sulphuric  acid 
per  day,  consuming  about  Tj  cwt.  of  sulphur. 
In  practice  it  will  be  found  most  convenient  to 
have  the  tubes,  with  the  cistern  at  their  base,  on 
the  first  floor  of  a  building,  and  the  sulphur- 
furnace  and  receiving-vessel  for  the  acid  on  the 
ground  floor,  as  the  acid  can  then  flow  down  in 
its  most  concentrated  state  into  the  receiving- 
vessel. 

Another  improved  process  of  obtaining  con¬ 
centrated  sulphuric  acid  is  conducted  as  follows ; — 
Instead  of  the  ordinary  platinum  still,  a  cylin¬ 
drical  vessel  is  constructed  of  earthenware 
(tubes  of  that  nature  joined  one  on  to  the  other 
with  fire-clay).  The  interior  of  this  cylindrical 
vessel  is  filled  with  a  number  of  earthenware  or 
porcelain  diaphragms  of  the  diameter  of  the  in¬ 
terior  of  the  tube,  and  resting  on  ledges ;  through 
the  centres  of  these  diaphragms  circular  holes  are 
cut ;  on  each  diaphragm  thus  placed  is  a  flat  cir¬ 
cular  table  of  larger  diameter  than  the  holes  in  the 
diaphragms,  but  some  what  smaller  than  the  interior 
of  the  tube ;  these  flat  discs  or  tables  stand  upon  the 
plates  by  means  of  a  suitable  number  of  legs. 
Both  the  discs  and  diaphragms  are  made  with 
ledges  in  a  manner  that  they  may  contain  about 
an  inch  in  depth  of  acid.  The  top  of  the  pipe  or 
conduit  is  dome-shaped ;  a  syphon-tube  passes 
through  it  for  supplying  the  wmak  sulphuric  acid, 
which  is  delivered  upon  the  uppermost  table ; 
this,  oveiflowing,  discharges  it  upon  the  dia¬ 
phragm  beneath ;  the  acid  thus  gradually  falls 
from  table  to  diaphragm,  and  from  diaphragm 
to  table,  until  it  reaches  the  bottom  of  the  tube, 
whence  it  passes  through  a  platinum  syphon  to  a 
proper  receiver.  A  tube  passes  up  into  the 
bottom  of  the  apparatus  for  the  passage  of  heated 
air  or  gas,  which  escapes  finally  through  a 
chimney  in  the  dome.  It  may  be  slated  here 
that  it  is  necessary  to  surround  the  whole  tube 
with  masonry  or  some  other  good  non-conductor 
of  caloric.  Instead  of  passing  heated  air  or  gas 
through  the  apparatus,  it  might  be  surrounded 
w’ith  sand  contained  in  a  large  iron  cylinder,  and 
heated  by  means  of  a  flue  or  furnace  applied  to 
the  latter.  This  apparatus  might  also  be  applied 
when  it  is  desired  to  concentrate  the  sulphuric 
acid  by  the  use  of  nitric  acid  ;  in  this  case  the 
magazine  must  be  suppressed ;  the  gases  are 
carried  from  the  sulphur-furnace  into  the  appa¬ 
ratus  through  the  pipe  which,  in  the  process  just 
now  described,  serves  to  effect  the  admission  of 
heated  air  ;  after  passing  up  over  the  successive 
layers  of  sulphuric  acid  on  the  tables  and  dia¬ 
phragms,  the  gas  may  flow  out  at  the  dome¬ 
shaped  top  into  the  cistern,  and  through  the 
series  of  tubes  described  in  the  first  part  of  the 
invention.  The  nitric  acid  may  be  introduced  in 
the  ordinary  manner,  only  that  a  much  less 
quantity  wmuld  be  requisite,  owing  to  the  resist¬ 
ance  offered  to  the  escape  of  the  carbonic  oxide 
during  the  process  of  manufacture. 

Another  part  of  this  invention  relates  to  a  new 
mode  of  obtaining  sulphur  from  the  ammoniacal 
liquor  of  gasworks.  When  the  ammoniacal 
liquor  of  gasworks  is  saturated  with  a  mineral 
acid,  as  is  practised  for  obtaining  sulphate  and 
muriate  of  ammonia,  great  quantities  of  sulphu¬ 
retted  hydrogen  are  given  forth ;  attempts  have 


been  made  to  make  use  of  this  sulphuretted 
hydrogen  in  lieu  of  solid  sulphur  in  the  manu¬ 
facture  of  sulphuric  acid,  but  these  attempts  have 
always  been  attended  with  failure  hitherto,  on 
account  of  the  immense  quantity  of  incombustible 
carbonic  acid  gas  mixed  with  the  sulphuretted 
hydrogen.  The  patentee  proposes  utilizing  this 
source  of  sulphur  by  adding  the  mineral  acid  to 
the  ammoniacal  liquor  in  a  close  wooden  vessel, 
and  receiving  the  sulphuretted  hydrogen  and 
carbonic  acid  gas  given  forth  in  a  close  wooden 
vessel  containing  sulphuric  acid  ;  the  two  latter 
substances  are  reagents,  mutually  decomposing 
each  other  with  the  production  of  sulphur,  which 
may  be  drawn  off  with  the  liquid,  from  which  it 
will  then  speedily  subside.  To  prevent  the  sul¬ 
phuric  acid  being  lost  by  passing  off  with  the 
carbonic  acid  gas,  it  is  made  to  pass  through  a 
wooden  tube  containing  shelves  of  sawdust,  kept 
w'et  by  a  constant  flow  of  water  downwards 
through  the  tube.  The  sulphurous  acid  thus  ob¬ 
tained  may  be  used  over  again. 

The  claims  are  : — 

First.  The  use  of  pumice-stone  or  some  si¬ 
milar  cheap  porous  substance  acting  as  a  cata¬ 
lytic  in  the  manufacture  of  concentrated  sulphuric 
acid.  The  patentee  employs  ammonia  to  heighten 
the  energy  of  the  action  of  catalytic  agents. 

Secondly.  The  mode  of  passing  thin  layers  of 
acid  gradually  over  a  series  of  plates,  each  suc¬ 
cessive  plate  being  of  a  greater  heat  than  that 
which  precedes  it,  as  the  acid  itself  becomes  more 
highly  concentrated.  He  claims  also  the  use  of 
the  stoneware  or  porcelain  apparatus  described. 

Thirdly.  The  patentee  claims  the  process 
described  for  procuring  sulphur  from  the  am¬ 
moniacal  liquor  of  gasworks  ;  but  he  wishes  it  to 
be  understood  that  he  does  not  claim  any  isolated 
part  of  the  process. 


PATENTS  RECENTLY  GRANTED. 


LIST  OF  ENGLISH  PATENTS  FOR  THE  WEEK  ENDING 
MARCH  14th,  1849. 

Andrew  Shanks,  of  Robert-street,  Adelphi, 
engineer,  for  an  improved  mode  of  giving  form 
to  certain  metals  when  in  a  fluid  or  molten  state. 
Patent  dated  March  14th,  1849;  six  months. 

John  Smith,  of  Hare,  Craig,  Dundee,  factor  to 
Lord  Douglas,  of  Douglas,  for  improvements  in 
the  manufacture  of  flour,  applicable  to  the 
making  of  bread,  biscuits,  and  pastry.  Patent 
dated  March  14th,  1849  ;  six  months. 

Robert  Ross  Rowan  Moore,  of  the  Temple, 
barrister-at-law,  for  improvements  in  the  manu¬ 
facture  of  letters  and  figures  to  bo  applied  to 
shop-fronts  and  other  surfaces.  Patent  dated 
March  14th,  1849  ;  six  months. 

George  Eergusson  Wilson,  of  Belmont,  Vaux- 
hall,  gentleman,  for  improvements  in  the  manu¬ 
facture  of  candles  and  night  lights.  Patent 
dated  March  14th,  1849  ;  six  months. 

James  Williamson  Brooke,  of  Camden-town, 
gentleman,  for  improvements  in  lamps.  Patent 
dated  March  14th,  1849  ;  six  months. 

Thomas  Clarke,  of  Hackney,  in  the  county  of 
Middlesex,  engineer,  and  Thomas  Motley,  of  the 
city  of  Bristol,  civil  engineer,  for  certain  im¬ 
provements  in  obtaining  and  applying  motive 
power  ;  also  improvements  in  railroads,  and  other 
roads,  and  in  supporting  pressure,  resisting  strain, 
and  protecting  against  fire.  Patent  dated  March 
14th,  1849;  six  months. 

Robert  Plummer,  of  the  town  and  county  of 
Newcastle-on-Tyne,  manufacturer,  for  certain 
improvements  in  machinery,  instruments,  and 
processes  employed  in  the  preparation  and  manu¬ 
facture  of  flax  and  other  fibrous  materials. 
Patent  dated  March  14th,  1849;  six  months. 

WilliamPayne,  of  New  Bond-street,  watch  and 
pedometer  maker,  for  certain  improvements  in 
clocks  and  watches.  Patent  dated  March  14th, 
1849  ;  six  months. 

Alexander  Swan,  of  Ivircaldy,  in  the  county 
of  Fife,  manufacturer,  for  improvements  in  heat¬ 
ing  apparatus,  and  in  applying  hot  air  to  manu¬ 
facturing  and  other  purposes  where  the  same  is 
required.  Patent  dated  March  14th,  1849 ;  six 
months. 


William  Gratrix,  of  Salford,  in  the  county  of 
Lancaster,  bleacher  and  dyer,  for  certain  im¬ 
provements  in  the  method  or  process  of  drying 
and  finishing  woven  and  other  fabrics,  and  in 
the  machinery  or  apparatus  for  performing  the 
same,  part  of  which  improvements  are  applicable 
to  stretching  woven  fabrics.  Patent  dated  March 
14th,  1849  ;  six  months. 

Ignacio  de  Berres,  of  Lisbon,  but  now  residing 
in  Paris,  gentleman,  for  improvements  in  ma¬ 
chinery  for  making  lasts  for  boots  and  shoes, 
butts  or  stocks  for  firearms,  and  other  irregular 
forms.  Patent  dated  March  14th,  1849 ;  six 
months. 

Allen  Bragg,  of  Queen’s-row,  Pentonville, 
bath-keeper,  for  improvements  in  propelling  by 
atmospheric  pressure.  Patent  dated  March  14th, 
1849  ;  six  months. 

Francis  Hay  Thomson,  of  Hope-street,  Glas¬ 
gow,  doctor  of  medicine,  for  an  improvement  or 
improvements  in  smelting  copper  or  other  ores. 
Patent  dated  March  14th,  1849  ;  six  months. 

Pierre  Augustin  Chauffourier,  of  Regent’s- 
quadrant,  merchant,  for  certain  improvements  in 
the  manufacture  of  watches.  Patent  dated 
.  March  14th,  1849  ;  six  months.  (Communica¬ 
tion.) 

Peter  Armand  Lecomte  de  Fontain  Moreau,  of 
South-street,  Finsbury,  London,  for  certain  im¬ 
provements  in  coating  or  covering  metallic  and 
non- metallic  bodies.  Patent  dated  March  14th, 
1849  ;  six  months.  (Communication.) 


PATENTS  RECENTLY  EXPIRED. 


H.  Hendricks,  Blackheath,  Esq.,  for  improve¬ 
ments  in  dyeing.  Patent  dated  March  11th, 
1835;  expired  March  11th,  1849. 

J.  B.  Bacon,  Middlesex,  for  improvements  in 
the  construction  of  locomotive  steam-carriages, 
applicable  to  railways  and  common  roads.  Pa¬ 
tent  dated  March  11th,  1835  ;  expired  March 
11th,  1849.  (Communication.) 

W.  Hale,  Colchester,  civil  engineer,  for  cer¬ 
tain  improvements  on,  or  additions  to,  boilers, 
or  apparatus  for  promoting  motive  power.  Pa¬ 
tent  dated  March  11th,  1835  ;  expired  March 
11th,  1849. 

AY.  Newton,  Middlesex,  engineer,  for  a  me¬ 
thod  of  preparing  animal  milk,  and  bringing  it 
into  such  a  state  as  shall  allow  of  its  being  pre¬ 
served  for  any  length  of  time  with  its  nutritive 
properties,  and  capable  of  being  transported  to 
any  climate,  for  domestic  or  medicinal  uses. 
Patent  dated  March  11th,  1835  ;  expired  March 
11th,  1849. 

R.  Jupe,  Middlesex,  upholsterer,  for  an  im¬ 
proved  expanding  table.  Patent  dated  March 
11th,  1835  ;  expired  March  11th,  1849. 

J.  Sylvester,  Middlesex,  civil  engineer,  for 
improvements  in  apparatus  used  in  the  commu¬ 
nication  or  transmission  of  heat  to  aeriform  liquid 
and  solid  bodies.  Patent  dated  March  11th, 
1835  ;  expired  March  11th,  1849. 

AY.  B.  Adams,  Aliddlesex,  coachmaker,  for  an 
improved  construction  of  wheels  for  all  kinds  of 
carriages  in  which  springs  are  commonly  used. 
Patent  dated  March  13th,  1835  ;  expired  March 
13th,  1849. 

AY.  Church,  Birmingham,  for  certain  improve¬ 
ments  in  apparatus  to  be  employed  in  the  con¬ 
veyance  of  goods  and  passengers  by  land  or 
water,  parts  of  which  said  improvements  are 
also  applicable  to  the  ordinary  purposes  of  steam- 
engines,  and  other  steam  apparatus.  Patent 
dated  March  16th,  1835;  expired  March  16th, 
1849. 


Hoes,  Malt,  and  Brewers. — The  usual  ac¬ 
counts  relative  to  hops,  malt,  and  brewers,  have 
been  laid  before  the  House  of  Commons,  on  the 
motion  of  Mr.  Alderman  Humphery,  M.P.  The 
total  number  of  acres  of  land  in  Great  Britain 
under  the  cultivation  of  hops  amounted  last  year 
to  49,232i.  The  duty  on  hops  of  the  growth  of 
the  year  1848  amounted  altogether  to  the  sum  of 
£388,007,  of  which  £212,481  was  at  the  old  duty 
of  Id.  and  12-20ths  per  lb.,  £157,051  at  the  new 
duty  of  |d.  and  8-20ths  per  lb.,  and  £18,473  at 
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the  additional  duty  of  5  per  cent.  The  total 
quantity  of  hops  exported  from  Great  Britain  to 
foreign  countries  last  year  amounted  to  357,0291b. 
The  quantity  of  foreign  hops  imported  into  the 
United  Kingdom  in  1848  amounted  to  385  cwt. 
(from  Holland,  Turkey,  and  the  United  States  of 
North  America).  The  total  quantity  of  hops 
charged  with  duty  in  the  several  collections  of 
the  United  Kingdom  in  the  year  1848  amounted 
to  44,343,9851b.  We  now  proceed  to  the  malt 
departmant.  The  total  quantity  of  malt  made  in 
the  year  ended  October  10,  1848,  amounted  to 
4,913,004  quarters,  of  which  3,321,014  were  by 
brewers  and  victuallers,  and  378,757  by  retail 
brewers.  The  quantity  of  beer  and  ale,  in  bar¬ 
rels  and  bottles,  exported  during  the  same  period 
was  134,798.  The  total  number  of  brewers  in 
England  amounts  to  2,196  ;  the  number  of  vic¬ 
tuallers  to  58,986,  of  whom  34,062  are  licensed  to 
sell  beer  to  be  drunk  on  the  premises.  The 
number  of  victuallers  who  brew  their  own  beer 
amounts  to  25,627.  The  quantity  of  malt  con¬ 
sumed  by  brewers  is  17,219,390  bushels,  and  by 
victuallers  7,194,379  bushels. 
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Eresh  cases  reported  on  the  21st  of  March, 
1849 :  —  In  London  and  vicinity,  viz.  :  —  St. 
George  in  the  East  Workhouse  —  number  of 
cases,  1 ;  death,  1.  West  Ham — number  of 
cases,  2. 

In  the  country,  viz. : — Sunderland — number 
of  cases,  3  ;  death,  1. 

In  Scotland,  viz.  : — Glasgow — recoveries,  8. 
Greenock — number  of  cases,  2 ;  deaths,  3  ;  re¬ 
coveries,  2.  Campbelton  Ardersier — number  of 
cases,  2;  deaths,  2.  Kilbirnie — recovery,  1. 

Total  new  cases,  10 ;  deaths,  7 ;  recove¬ 
ries,  11. 


BIRTHS  AND  DEATHS  DURING  THE 
WEEK  ENDING  THE  17th  INST. 


The  Registrar- General’s  report  for  the  week 
ending  Saturday  last  shows  the  number  of  deaths 
to  be  for  the  week  1,083 — less  by  86  than  the 
average  of  the  season.  The  return,  therefore, 
indicates  improvement  in  the  public  health, 
though  the  total  number  of  deaths  exceeds  the 
previous  week  by  36.  Mortality  from  epidemics 
continues  to  decline.  The  deaths  registered  from 
cholera  were  only  9,  as  follows  : — 

St.  George’s,  Hanover- sauAUE;  Belgrave. — 
F.  7,  “  bilious  cholera  (24  days) ;  health  delicate 
from  birth.” 

St.  George’s-in-the-East  ;  St.  John’s.  — 
In  the  workhouse,  a  labourer,  63,  “  cholera  in 
the  workhouse,  widow  of  a  mariner,  66,  “  cho¬ 
lera.” 

Poplar  ;  Poplar. — M.  61,  “  Asiatic  cholera 
(30  hours).” 

St.  Saviour  ;  St.  Saviour. — In  Guy’s  Hos¬ 
pital,  M.  35,  “  cholera.” 

St.  George’s,  Southwark  ;  London-road. — 
F.  50,  “  cholera  (15  hours).” 

Lambeth  ;  Church,  2d  part. — M.  12,  “  cho¬ 
lera  biliosa  (10  days).” 

Camberwell;  Camberwell. — At  15,  Queen’s- 
row,  Grove-lane,  a  gentleman,  73,  “  dyspepsia, 
English  cholera  (3  days)  ;  exhaustion.” 

Rotherhithe  ;  Rotherhithe.— F.  19,  “  Asiatic 
cholera  (6  days),” 


The  total  number  of  births  during  the  same 
week  was  1,521. 


Metropolitan  Sewage  Manure  Company. — 
The  works  of  this  company  at  Stanley-bridge, 
Fulham,  are  now  completed,  and  are  well  worth 
a  visit  from  all  who  are  interested  in  the  progress 
of  agriculture.  The  company,  it  will  be  remem¬ 
bered,  was  incorporated  by  act  of  Parliament, 
for  the  purpose  of  conveying  the  contents  of  the 
London  sewers  in  a  liquid  form  into  the  country, 
and  distributing  them  over  the  fields  and  gardens 
which  surround  the  metropolis  at  a  trifling  cost. 
The  mechanical  means  by  which  these  objects  are 
etfected  are  very  nearly  the  same  as  those  by 
which  water  is  carried  into  all  our  large  cities, 
reservoirs  being  formed  for  the  reception  of  the 
sewage,  an  engine  being  constructed  to  pump  up 
as  much  of  it  as  maybe  required,  and  pipes  being 
laid  doMTi  from  the  works  into  the  districts  where 
this  species  of  manure  is  likely  to  be  in  demand. 
The  plan  has  been  already  tried,  it  appears,  with 
great  success  near  Glasgow  and  Manchester,  but 
of  course  on  a  small  scale  compared  with  the 
operations  contemplated  by  this  company.  They 
have  already  laid  down  about  nine  miles  of  pipes 
in  the  parish  of  Fulham,  and  thence  they  intend 
extending  them  without  loss  of  time  into  the 
district  of  Isleworth.  The  estimates  of  profit 
formed  by  them  show  that  they  calculate  on 
supplying  sewage  to  30,000  acres  of  land,  and 
that  farmers,  market-gardeners,  and  landowners 
cultivating  about  68,000  acres,  have  by  petition 
to  Parliament  expressed  their  interest  in  the 
success  of  the  experiment.  This  reveals  the  ex¬ 
tent  of  the  scheme  in  which  the  company  have 
embarked,  and  its  great  importance  to  the  in¬ 
terests  of  agriculture,  not  only  in  the  neighbour¬ 
hood  of  the  metropolis  and  other  large  towns,  but 
generally  throughout  the  country.  Some  of  the 
greatest  difficulties  with  which  farmers  have 
hitherto  had  to  contend  are  the  scarcity  of 
manure,  its  inferior  quality,  and  the  immense 
expense  incurred  in  its  purchase  and  transport. 
The  Metropolitan  Sewage  Manure  Company  pro¬ 
poses  to  relieve  the  cultivators  of  the  soil  in  the 
neighbourhood  of  London  from  this  heavy 
burden,  and  if  they  succeed  the}”^  will  have 
conferred  an  inestimable  boon  upon  the  agricul¬ 
tural  interest,  besides  turning  to  good  account 
the  sewage  which  now  contaminates  the  water  of 
the  Thames  and  poisons  the  atmosphere  around 
it.  As  to  the  value  of  sewage  manure  in  en¬ 
riching  the  soil,  and  greatly  increasing  its  pro¬ 
ductive  powers,  there  now  remains  among  the 
more  enlightened  class  of  farmers  no  possible 
doubt.  Its  chemical  properties  have  been  ana¬ 
lyzed,  and  have  been  found  to  comprise  in  a 
highly-concentrated  form  all  that  is  best  adapted 
for  making  the  earth  yield  her  increase.  Its 
application  to  grass  lands  and  green  crops  espe¬ 
cially  has  been  attended  with  very  surprising 
results  ;  and  from  the  body  of  evidence  collected 
on  the  subject  it  is  quite  clear  that,  if  the  com¬ 
pany  are  successful  in  the  means  for  placing  it 
at  the  disposal  of  the  market -gardeners  and 
farmers  around  London,  they  will  give  an  im¬ 
mense  impulse  to  the  productiveness  of  the  soil 
thus  manured.  The  company  are  now  about  to 
commence  operations,  and  we  shall  watch  with 
interest  the  result  of  their  first  experiments. 
They  will  find  an  immense  mass  of  ignorance 
and  prejudice  to  contend  with  among  those  whose 
interests  they  seek  to  promote,  and  some  time 
may  elapse  before  the  enlightened  views  which 
actuate  them  are  duly  appreciated,  but  it  is  im¬ 
possible  that  the  existing  state  of  things  around 
London  can  long  continue,  or  that  men  will 
persevere  in  watering  their  crops  at  an  expense 
each  time  of  fi’om  £2  to  £5  an  acre,  when  the 
same  can  be  done  far  more  eSectually  with  liquid 
manure,  applied  to  the  land  by  the  hose  at  a  cost 
of  Is.  an  acre.  On  Wednesday  last  some  very 
interesting  experiments  were  made  at  Stanley- 
bridge  with  several  new  inventions  for  the  eco¬ 
nomic  and  efficient  distribution  of  the  sewage  on 
the  soil.  These  experiments  were  completely 
successful,  and  gave  great  satisfaction  to  a  large 
and  highly  respectable  company  of  gentlemen 


assembled  on  the  occasion.  The  general  result 
went  to  show  the  perfect  ease  with  which  the 
sewage  can  be  taken  from  the  main  and  applied 
to  the  land  in  any  quantity  for  this  purpose. 
Mr.  Goode’s  patent  irrigator,  which  was  one  of 
the  implements  exhibited,  excited  much  admi¬ 
ration. 

At  the  last  meeting  of  the  Ashmolean  Society, 
Dr.  Daubeny  exhibited  an  apparatus  to  show 
an  easy  method  of  producing  a  light  capable  of 
superseding  oil,  or  even  gas,  simply  by  passing  a 
stream  of  atmospheric  air  through  inflammable 
liquids  of  a  volatile  nature,  such  as  ether,  or 
the  liquor  condensed  in  the  preparation  of  oil¬ 
gas. 

Malleable  Glass — an  Equivalent  to. — 
Professor  Schonbein,  who  invented  the  gun¬ 
cotton,  is  stated  in  the  “  Revue  Scientifique  et 
Industrielle”  to  have,  to  a  certain  point,  dis¬ 
covered  malleable  glass !  He  renders  paper 
paste  (papier  mache)  transparent,  by  causing  it 
to  undergo  a  certain  metamorphosis,  which  he 
calls  catalytic,  for  want  of  a  more  intelligible 
term.  He  makes  of  this  new  paper  window- 
panes,  vases,  bottles,  &c.,  perfectly  impermeable 
to  water,  and  which  may  be  dropped  on  the 
ground  without  breaking,  and  are  perfectly 
transparent. — Mechanics’  yiagazine. 


TO  CORRESPONDENTS. 


•  W.  C.”— Marine  glue  is  prepared  in  the  following  man- 
ner  -.-Digest  from  3  to  4  parts  of  caoutchouc,  cut  into 
small  pieces,  in  34  parts  of  coal-tar  naphtha,  over  a 
gentle  fire,  and  keep  stirring  the  mixture  until  the 
caoutchouc  is  completely  dissolved.  Add  to  the  solu¬ 
tion,  rvhich  has  the  consistence  of  thick  cream,  63  or  64 
parts  of  powdered  shellac,  and  beat  the  mixture  over 
a  gentle  fire,  with  incessant  stirring,  until  the  mass  is 
thoroughly  fused  and  intermixed.  Pour  the  mass  hot 
upon  metal  plates  in  thin  layers,  and  let  it  cool.  When 
you  want  to  use  this  cement  put  the  requisite  quantity 
of  it  in  an  iron  vessel,  and  heat  it  to  about  318«  F.  • 
apply  it  subsequently  with  a  brush  to  the  surfaces’ 
which  it  is  desired  to  glue  together. 

“  K.  L.  T.,  Brighton.” — .4  good  blue  writing  ink  may  be 
prepared  as  follows  Take  4  ounces  of  sulphate  cf  iron, 
3^  drachms  of  sulphuric  acid,  about  1  ounce  of  nitric 
acid,  6  ounces  of  ferrocyanide  of  potassium,  and  a  suffi¬ 
cient  quantity  of  water.  Dissolve  the  sulphate  of  iron 
in  1  pint  of  water,  add  the  sulphuric  acid  to  the  solu¬ 
tion,  heat  the  mixture  to  boiling,  and  add  gradually  and 
lit  small  portions  at  a  time  ihe  nilris  acid  (keeping  boil¬ 
ing  all  the  while),  until  the  whole  of  the  iron  is  {Teroxi- 
drzed.  Let  the  liquid  cool,  and  add  it,  when  cold,  to  a 
solution  of  the  ferrocyanide  of  potassium  in  a  quart  of 
water.  Filter  the  mixture,  and  collect  the  blue  precipi¬ 
tate  which  ha^  formed  on  the  filter.  Wash  this  blue 
precipitate  with  distilled  water  until  it  commences  to 
dissolve  in  the  water.  Put  it  now  in  a  mortar,  together 
with  the  requisite  amount  of  pure  water  (more  or  less, 
according  to  the  degree  of  intensity  of  colour  you  wish  to’ 
produce),  and  aid  the  solution  by  rubbing. 

“  Mr.  Sandhurst,  Bristol.”— You  may  procure  the  appa¬ 
ratus  which  you  require  either  at  Griffin’s,  53,  Baker- 
street;  Button’s,  Holborn-bars  ;  or  Knight’s,  Foster-lane 
Cheapside.  ’ 

‘‘E.  W.”— Dissolve  16  grains  of  the  salt  in  1  ounce  of 
water. 

“  Natura,”— Dr.  Lindley's  ”  School  Botany  and  Introduc¬ 
tion.” 

”  Beta.”— We  are  unable  to  give  you  any  information  on 
the  subject. 

”  M.J.”— Common  river  water  will  answer  the  purpose. 
You  must  use  concentrated  (fuming)  sulphuric  acid. 

“F.  S.,  Liverpool.”— Will  our  correspondent  favour  us  with 

his  name  and  address  ? 

”  E.  T.  V.”— The  ecitorhas  not  yet  returned  from  the  Con¬ 
tinent. 

“Mr.  Sinclair,  Manchester.”— Apply  at  Apothecaiies’- 
hall.  Any  other  course  of  proceeding  would  be  im¬ 
prudent. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  330,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  330,  Strand. 


London  :  Printed  by  Egbert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Kennington-l.rne,  Lambeth  (at  the 
Printing-office  of  Eobert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  parish  of  St.  Dunstan- 
in-the-West,  in  the  City  of  London  ;  and  published  by 
the  said  Egbert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  330,  Strand,  in  the  City  of  Westminster  .—March 
34,  1849. 
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ORIGINAL  SERIES. 

lectures  on  organic  chemistry. 

By  Dr.  SHERIDAN  MUSPRATT, 
Professor  to  the  Liverpool  College  of  Chemistry, 
Author  of  numerous  Chemical  Memoirs,  §c. 


Lecture  X. 

We  discussed  in  the  last  lecture  salicine,  sali- 
genine,  helicine,  helicoidine,  and  rutiline, 
finishing  with  the  process  for  procuring  hydride 
of  salicyle  —  salicylous  acid.  In  the  air  this 
acid  is  not  altered.  When  heated  with  potassa  it 
passes  into  salicylic  acid  ;  the  same  change  occurs 
when  it  is  boiled  with  chromic  acid.  Salicylous 
acid  expels  carbonic  acid  from  the  alkalis,  form¬ 
ing  salts  difficultly  soluble  in  water.  Sesqui- 
chloride  of  iron  partakes  of  a  violet  hue  mixed 
with  the  acid,  or  its  salts.  Salicylous  acid  may 
be  represented  as  a  hydrogen  compound  of  the 
radical  salicyle :  — 

Cl,  Hs  O,  +  H. 

And  when  the  hydrogen  is  replaced  by  another 
metal  we  have  the  salicylide  of  that  metal.  We 
will  represent  the  formulae  of  a  few  of  the  leading 
salts : — 

H,  CuHgO, 


K,  Cl,  Hj  O,  +  2Aq 
Ba,  Cl,  Hj  O,  +  2Aq 
Cu,  Cl,  H5  O,. 


Salicylide  of  hydrogen 
Salicylide  of  potassium 
Salicylide  of  barium . . 

Salicylide  of  copper  . .  „  .  _ 

Salicylide  of  hydrogen,  heated  slightly  with 
weak  nitric  acid,  yields  nitrosalicylous  acid, 
which  may  be  obtained  in  yellow  prisms  from 
alcohol.  It  is  abundantly  dissolved  by  alcohol 
and  ether,  only  slightly  by  water.  This  acid 
has  a  powerful  action  upon  the  skin,  tinging  it 
indelibly  yellow.  An  alcoholic  solution  of 
nitrosalicylous  acid,  treated  for  a  long  time  with 
sulphide  of  hydrogen,  assumes  a  dark  colour. 
Water  precipitates  brownish  flakes  from  the  men¬ 
struum.  Hydrochloric  acid  throws  down  a 
reddish  sulphur  compound.  Nitrosalicylous 
acid,  like  nitrosalicylic  acid,*  is  converted,  by 
fuming  nitric  acid,  into  carbazotic  acid.  Nitro- 
salicylides  have  not  been  analyzed.  Their  com¬ 
position  will  no  doubt  correspond  to  the 
salicylides.  The  acid  may  be  represented  by 
the  following : — 

i.  e.,  the  hydride  of  a  compound  radical,  in 
which  peroxide  of  nitrogen  take  the  place  of  the 
fifth  atom  of  hydrogen  in  salicylous  acid. 

You  are  aware  that  salicylic  acid  is  the  result 
of  the  action  of  potassa  upon  salycilous  acid. 
When  the  two  are  mixed  and  heated  they  be¬ 
come  brown,  hydrogen  escapes,  the  colour  then 
disappears.  Weak  hydrochloric  acid  must  now 
be  added,  and  the  whole  boiled.  Salicylic  acid 
separates  from  the  hot  solution  in  crystalline 
laminae.  Salicine  added  in  successive  portions 
to  hydrate  of  potassa,  in  a  silver  basin,  loses 
hydrogen.  By  heating  with  hydrochloric  acid, 
as  above,  salicylic  acid  is  obtained,  which  may 
be  purified  by  recrystallization.  This  acid  in  a 
sublimed  state  is  analogous  to  benzoic  acid.  It 
is  almost  insoluble  in  water,  but  is  copiously 
dissolved  by  alcohol  and  ether.  The  taste  of  the 
acid  is  sweetish  and  irritating.  Exposed  to  a 
high  temperature,  it  is  decomposed,  spirole  being 
formed,  identical  in  composition  with  carbolic 
acid.  The  same  product  is  obtained  in  a  larger 
quantity  by  heating  salicylic  acid  and  lime 
together : — 

C,,  Hg  Og  +  Aq  +  2CaO  = 

Salicylic  acid. 

C12  Hg  O  +  Aq  +  2(CaO  COj). 

By  the  absorption  of  oxygen,  salicylic  acid 
acquires  a  bluish  colour.  It  is  energetically 
acted  upon  by  fuming  nitric  acid,  giving  rise  to 
nitrosalicylic  and  nitropicric  acids.  Chlorine 
and  bromine  afford  with  the  acid  chlorinated  and 
brominated  compounds : — 

Monochlorosalicylide  jj  c  | 1  O 
hydrogen  . .  . j  ’  \  Cl  j  ® 

•  Vide  Lecture  Yll.,  page  193, 


hydrogen  . 

Monobromosalicylide  of 

hydrogen . . 

Bibromosalicylide 
hydrogen  . 


of) 

Cu- 

of) 

[H, 

Cu 

{&} 

of; 

[H, 

Cu 

ofl 

[H, 

Cu 

{SJ 

0« 


hydrogen  . 

Cahours  has  examined  the  salts  of  salicylide 
of  hydrogen  ;  their  general  formula  is  r— 

M.  CiiHgOfl. 

We  possess  in  the  indigo,  salicyle,  andphenyle 
families  well  examined  groups  of  organic  bodies, 
in  many  respects  connected  with  each  other. 
There  appears  to  be  parallel  with  these  another 
extended  series  of  analogous  compounds,  dif¬ 
fering  only  in  Cj  Hj.  As  I  intend  presenting  to 
you  a  tabular  view  of  the  four  it  will  be  as  well 
to  proceed  at  once  to  the  description  of  the 
anisyle  substances.  Anisyle  is  a  name  given  by 
Cahours  to  the  hypothetical  radical  of  a  series 
of  compounds  from  oil  of  anise.  This  oil  has  a 
pale  yellow  colour  and  a  strong  odour  of  the 
seed  of  Pimpinella  anisum.  It  contains  two 
isomeric  compounds,  a  liquid  and  a  solid ;  the 
latter  is  the  most  abundant,  and  from  it  the 
principal  substances  are  derived.  Its  formula 
is  : — 

^20  ^13  ®2* 

With  dilute  nitric  acid  it  affords  hydride  of 
anisyle  and  anisic  acid. 

The  hydride  of  anisyle  is  an  amber-yellow  oil 
possessing  a  burning  taste  and  an  aromatic  odour. 
Anisic  acid  is  produced  by  acting  upon  hydride 

Indigo,  Salicyle,  and  Phenyle  Series. 

Indigo .  CigHgNOg 

Isatine  .  CigHgN04 

Chlorisatine  .  Ui8|^j^|n04 

Dichlorisatine  .  Cjg  |  NO4 

Salicylic  acid .  C,4HgOg 

(Hi 

Bromosalicyle  . .  .  .  .  .  C44  I  gj  f  ^>6 

Dibromosalicyle  ....  C44 

{fro} 

Tribromosalicyle  ....  C44  |  ^  ®  |  Og 

Nitrosalicylic  acid  \  p  f  Hg  Ip 
Indigotic  acid  ....  I  \  NO4  j  ® 

Phenole . \  p  tt  p 

Hydrate  of  phenyle  f  12  6  2 
Bromophenole  .  •  •  1  p  f  Hg  1  p 
Bromophenasic  acid  |  \  Br  j  ^ 

Dichlorophenole  . .  1  p  |  H4  T  p 
Chlorophenissic  acid )  ^ 

Trichloraphenole  . .  1  p  /Hg  1  p 
Chlorophenissicacid )  ^ 

Pentachlorophenole  1  p  (Hip 
Chlorophenusic  acid )  \  GlgJ  ^ 

Dinitrophenole  . .  . .  \  p  ( Ht  T  p 
Nitrophenesic  acid  j  i^\2N04j  ^ 

Trinitrophenole . . . .  j  ( Hg  1 

Carbazotic  acid  . . . .  >  C42  |  1  O3 

Nitrophenisic  acid  )  (3NO4; 

Anthranilic  acid  ....  C14IT.JN  O4 

Salicylous  acid .  C14H8O4 

Benzoic  acid .  Ci4Hg04 

Nitrobenzoic  acid.  .. .  |  O4 

Benzole .  UjjHg 

Sulphobenzide .  C12  {S62} 

Hyposulphobenzidic 

acid  . .  Ci2HgS20g 

Chlorbenzole .  C12  |  +  3C1H 

Chlorbenzide .  C12  {  ^^  } 


of  anisyle  with  fused  potassa;  hydrogen  gas 
escapes,  and  oxygen  is  assumed  : — 

O4+O2  =  C16  HgOg-hH 
Anisic  acid. 


H,  CigHg 


Hydride  of 
anisyle. 

Bromine  converts  anisic  acid  into  bromanisic 
acid.  Chlorine  forms  with  it  a  similar  com¬ 
pound.  Oil  of  anise,  boiled  with  concentrated 
nitric  acid  till  the  whole  of  the  products  formed 
are  dissolved,  gives  on  dilution  a  yellow  floccu- 
lent  matter— impure  nitranisic  acid.  To  purify 
it  the  crystals  must  be  dissolved  in  ammonia, 
the  salt  produced  crystallized  till  colourless, 
then  decomposed  by  an  acid.  Nitranisic  acid 
falls,  and  must  be  well  washed.  From  a  hot 
aqueous  solution  it  is  obtained  in  fine  acicular 
crystals.  Anisole  results  from  the  distillation  of 
anisic  acid  and  lime  :  — 

C,g  Hg  Og-f2CaQ  =  Ci4H8  O2+  2(CaO  CO2) 

Anisic  acid.  Anisole. 

Portions  of  the  hydrogen  in  anisole  have  been 
replaced  by  bromine  and  peroxide  of  nitrogen. 

Oil  of  estragon,  from  Artemisia  dracunculus, 
is  identical  with  anise  oil  ;  and  the  draconic 
acid,  obtained  from  it  by  Laurent,  is  the  anisic 
acid. 

You  will  perceive  in  the  annexed  table  the 
indigo,  salicyle,  and  phenyle,  collaterally  with 
the  anisyle,  &c.,  series.  There  are  many  of  the 
analogues  needed  in  the  latter  series  ;  in  fact,  the 
group  of  indigo  is  entirely  wanting  ;  but  the  vast 
strides  that  science  is  daily  taking  make  the 
gaps  in  each  type  of  compounds  much  smaller : — 

Anisyle  Series,  §c. 


Anisic  acid .  GjgHgOg 

Bromanisic  acid .  Cjg 


Nitranisic  acid  .  Cjg  {n04}^® 

Anisole  .  .  Gj4Hg02 

Bromanisole  .  C14  b  r  }  ? 

Dibrom  anisole  .  C14 


Dinitranisole .  C 


14 


{^04} 


o. 


Toluole  .  C!44Hg 

Sulphotoluide . ^^^{^^2!" 

Hyposulphotoluidic  acid  Ci4H7S30g 

''CujS’l 
0.. 

C..  {cfj 


Products  of  the  ac¬ 
tion  of  chlorine  upon 
toluole . 


Nitrobenzide 


Cn 


(koJ 


Nitrotoluide 


{no,} 
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Binitrobenzide . 

C  1  1 

\  2N0,  1 

Binitrotoluide 

Azobenzide . 

.  Ci^HjN 

Aniline  . 

Cj^H,  N 

Toluidine . 

Bromaniline  . 

C„{gj}N 

Dibromanillne  . 

^12  {Br,|^ 

Tribromaniline . 

(H,  ) 

Chlorodibromaniline 

C„|c,jN 

Nitraniline . 

^12  {504)  ^ 

CuH^N 


I  must  again  refer  to  the  equation  system  of 
representing  acids  as  hydrogen  compounds.  You 
know  from  experience  it  simplijies  the  science, 
and,  wherever  it  can  be  introduced  with  advan¬ 
tage  to  the  student,  the  teacher  and  lecturer 
should  follow  it.  The  veil  of  mysticism  is  daily 
dispersing,  the  mere  abecedarian  now  possessing 
a  clue  to  the  components  of  substances  in  their 
names  owing  to  the  improvement  in  scientific 
nomenclature ;  and  the  zeal  with  which  che¬ 
mistry  has  been  extended,  and  with  which  it  is 
still  pursued  by  distinguished  chemists  through¬ 
out  Europe,  leaves  to  the  inquiring  mind  an  ac¬ 
cessible  field,  if  it  be  endowed  with  ordinary 
talent  and  perseverance. 


THE  NEBULAR  THEORY. 

A  LECTUKE  DELIVERED  AT  THE  ROYAL  INSTITU¬ 
TION,  MARCH  23,  1849. 

By  Professor  BADEN  POAVELL. 

The  system  of  opinions  knowm  as  the  nebular 
theory  or  hypothesis  is  one  which  has  excited 
a  degree  of  attention  which,  when  we  consider 
how  very  abstract  its  objects  are,  and  how  little 
they  appeal  to  the  interests  and  feelings  of  men, 
appears  to  me  very  extraordinary'.  The  con¬ 
troversy  to  which  it  has  given  rise  has  even  ex¬ 
tended  beyond  the  scientific  world,  strictly  so 
called,  and  has  brought  into  the  field  combatants 
from  every  quarter.  Whatever  may  be  the 
cause  of  this  circumstance,  or  whatever  the 
merits  of  the  question,  the  fact  remains  the 
same.  It  is  undeniable  that  the  subject  has 
awakened  an  unusual  degree  of  interest.  Very 
recently  an  accession  of  interest  has  arisen  from 
the  testimony'  and  observations  of  Lord  Rosse 
on  the  discoveries  made  with  his  telescope,  and 
it  has  been  very  confidently  asserted,  especially 
in  the  daily  prints,  that  discoveries  have  been 
marie  by  that  nobleman  which  would  knock  this 
theory  on  the  head.  Since  the  sufject  has  ex¬ 
cited  this  kind  of  interest  and  discussion,  I 
propose  on  the  present  occasion  to  take  a  line 
different  from  that  which  many  might  wish,  and 
to  inquire  first  what  the  real  nature  of  this 
theory  is,  and  afterwards  glance  at  the  evidence 
by  which  it  is  established.  And  here,  as  in 
many  other  cases,  I  think  it  will  be  found  that 
truth  lies  between  two  extremes  of  opinion. 
Neither  the  extreme  defenders  of  this  theory, 
nor  those  who  altogether  reject  it,  will  be  found 
to  be  precisely  correct.  There  are,  as  it  seems  to 
me,  two  very  distinct  subjects  often  confounded 
in  speaking  of  the  nebular  theory.  I  will 
illustrate  them  separately.  The  first  of  these 
subjects,  and  apparently  the  simplest  to  compre¬ 
hend,  is  what  is  called  the  nebular  theory  of 
Herschel,  with  whom  the  use  of  the  expression 
originated.  The  term  was  at  once  adopted  as 
furnishing  a  very  convenient  phrase  for  express¬ 
ing  an  hypothesis  on  certain  appearances  in  the 
sky  observed  with  pow'erful  telescopes.  Every 
one  who  is  accustomed  to  regard  the  sky  knows 
that  in  a  certain  part  of  the  heavens  a  more 
luminous  appearance  is  presented  than  in  any 
other,  and  that  it  has  been  called  the  milky  way. 
It  has  the  appearance  of  surrounding  the  sky 
with  a  nebulous  ring.'  A  telescope  of  very 
moderate  power  resolves  this  nebulous  ap¬ 
pearance  into  a  number  of  small  stars.  Instead 


of  that  undefined  aggregation  of  luminous  par¬ 
ticles,  order  and  distinctness  are  recognisable, 
and  the  particles  are  separated  into  an  immense 
number  of  small  stars.  The  same  thing  is  true 
of  certain  apparently  similar  bodies  in  the  sky, 
some  of  which  are  visible  to  the  naked  eye,  and 
are  resolvable  by  the  telescope  into  minute  stars. 
Other  nebulous  appearances  are  only  discernible 
by  the  aid  of  telescopes,  and  resemble  a  bright 
cloud  ;  these  when  regarded  through  yet  larger 
instruments  are  again  resolvable  into  innu¬ 
merable  small  stars  aggregated  together  in  a 
cluster.  Many  nebulae  give  way  before  a  tele¬ 
scope  of  comparatively  small  power ;  others  re¬ 
quire  a  larger  instrument,  ar»d  the  greater  the 
capacity  of  the  instrument  the  more  and  more 
stars  will  be  resolved.  It  should,  then,  certainly 
be  no  wonder  that  Lord  Rosse  by  his  very 
powerful  telescope  has  been  able  to  resolve  into 
stars  a  great  deal  of  luminous  matter  which 
has  hitherto  not  been  so  determined  ;  but  to 
assert,  as  has  been  done,  that  he  has  resolved  all 
the  nebulae,  and  by  his  discoveries  put  an  end  to 
all  doubt  or  conjecture  on  the  existence  of 
nebula;,  is  most  unphilosophical  and  contrary  to 
all  truth.  Lord  Rosse  himself  says  that  he  has 
examined  with  his  telescope  not  more  than  two 
thirds  of  our  hemisphere.  That  alone  stamps  the 
statement  with  falsity.  Then,  again,  in  those 
which  he  has  examined  there  are  very  curious 
particulars  disclosed  which,  as  I  shall  show,  go 
far  to  confirm  the  nebular  theory.  And  let  it  be 
understood  that  when  I  say  Lord  Rosse  has  done 
thus  or  thus  I  speak  of  what  he  has  himself  pub¬ 
lished  as  having  himself  done.  I  do  not  recog¬ 
nise  the  daily  new'spapers  as  speaking  for  him  : 
the  com ni unications  made  from  time  to  time  may 
or  may  not  have  his  authority.  What  Lord 
Rosse  has  thought  fit  to  publish  is  to  all 
intents  and  purposes  scientific  evidence,  but 
nothing  else  can  be.  Now,  what  he  says  is 
only  the  result  of  observations  on  a  very 
small  number  of  nebulae :  he  says  he  has  exa¬ 
mined  many  of  which  he  has  published  nothing, 
but  of  those  nebulae  concerning  which  he  has 
told  us  anything  the  number  is  very  few ;  but 
they  are  important  in  the  resolution  they  exhibit. 
Now,  Sir  William  Herschel’s  researches  showed 
that  these  nebulous  appearances  in  the  sky  might 
be  divided  and  classified  like  the  objects  of 
natural  history  :  accordingly  he  arranged  them 
under  four  heads  or  into  four  classes,  further 
distinguishing  them  as  genera  and  species.  There 
are  two  or  three  of  these  distinctions  we  may 
very  profitably  notice.  Of  the  nebulse  some 
are  immediately  resolvable  into  clusters  of  stars  ; 
others  are  aggregations  of  luminous  matter, 
which,  when  observed  with  telescopes  of  the 
highest  power,  are  always  accompanied  with 
nebulous  matter  unresolvable  into  stars;  further, 
there  are  some  single  stars  surrounded  by  a 
nebulous  atmosphere ;  and  lastly,  there  are  films 
of  nebulous  matter,  like  a  cloud  having  no 
definite  form  or  shape,  but  alike  under  all  powers 
of  the  telescope.  These  four  classes  seem  to 
present  natural  grades  for  purposes  of  reference. 
Now,  Lord  Rosse  expressly  cautions  us  against 
supposing  that,  because  in  certain  instances  he 
had  resolved  nebulae  before  considered  un¬ 
resolvable,  he  therefore  means  to  intimate  that 
all  nebulae  would  ultimately  be  resolved.  Again, 
Sir  John  Herschel,  who  has  paid  great  attention 


to  the  subject,  speaks  in  a  tone  equally  cautious, 
and  says  that  he  firmly  believes  that  no  positive 
opinion  can  be  produced  on  the  subject  of  all 
nebulae  being  ultimately  resolvable  or  not,  and 
he  points  out  several  important  distinctions 
which  seem  to  show  there  are  nebulae  not  resolv¬ 
able  at  all.  Among  others  he  points  out  this 
important  fact,  that  those  nebulae  which  have  a 
tendency  to  assume  a  round,  ellipsoidal,  or  even 
flattened  ellipsoidal  form  are  easily  resolvable 
into  component  stars,  aggregations  kept  together 
by  systems  of  their  own ;  the  nature  of  which 
we  can,  of  course,  only  conjecture,  and  can 
scarcely  And  materials  for  doing  even  that, 
but  that  the  filmy  nebulae  which  I  last 
spoke  of,  which  take  no  particular  form,  but 
which  are,  some  filamentous,  some  straight,  some 
curved,  are  of  a  distinct  nature,  and  never  to  be 
resolved.  I  will  not  go  into  any  considerations 
on  the  probable  forces  which  may  keep  such 
systems  of  aggregated  stars  together  in  equili¬ 
brium,  as  that  would  lead  us  too  far  from  the 
subject  more  immediately  in  hand.  AVhat  is 
more  important  is  the  remark  verified  by  ihe 
observations  by  Lord  Rosse  of  these  nebulse,  that, 
in  proportion  as  the  telescopes  employed  rise  in 
power  and  resolve  a  greater  number  of  nebulai 
into  stars,  they  at  the  same  time  reveal  more  of 
the  filmy  nebulte  which  are  not  resolvable.  This 
I  take  to  be  a  more  important  fact,  and  is  an 
answer  to  the  assertion  that  nebulous  matter  is 
likely  to  vanish  from  the  heavens  through  the 
improvements  in  telescopes.  We  may  reasonably 
conceive  that  with  higher  powers  of  observation 
we  shall  go  on  in  a  similar  manner  resolving, 
indeed,  many  nebulse  into  stars,  but  revealing  in 
a  greater  proportion  a  quantity  of  luminous 
matter  never  to  be  resolved.  On  the  whole,  I 
would  say,  as  the  general  result  of  recent  re¬ 
searches  into  nebulae  with  higher  and  higher 
powers  applied  to  their  observation,  shows 
that,  whatever  be  the  powers  employed, 
nebulous  matter  exists  everywhere,  but  in 
different  degrees  and  stayes  of  condensa¬ 
tion,  no  improvements  in  telescopes  can  affect 
this  law.  There  is  the  same  relative  difference 
between  resolvability  and  unresolvability  with 
the  higher  as  with  the  lower  power,  though  the 
absolute  difference  is  altered.  In  the  one  case 
nebulous  matter  is  more  resolvable  than  the 
other,  but  the  proportion  of  resolvable  and  un¬ 
resolvable  remains  unchanged.  In  nebulae  of 
the  second  class  it  is  to  be  remarked  that, 
wherever  they  are  resolvable  into  separate  stars, 
those  stars  exist  in  immense  numbers ;  as  if  the 
nebulous  matter  had  a  tendency  to  condense  not 
to  one  but  to  many  centres  of  condensation. 
There  may  be,  and  probably  are,  a  great  number, 
W'e  might  almost  say  an  infinite  number,  of  these 
centres. 

AVhen  we  look  to  the  general  structure  of  the 
sidereal  heavens,  so  far  as  we  can  investigate 
them  in  this  way,  we  are  led  to  the  conclusion 
that  the  milky  way  is  itself  one  aggregation  of 
a  multitude  of  stars,  constituting  a  cluster 
exactly  similar  in  nature  to  those  which  we 
discern  by  the  telescope  ;  that  in  the  midst  of 
this  cluster  our  own  solar  system  exists  as  form¬ 
ing  one  star,  with  its  attendant  luminous  points  ; 
that  the  form  of  our  system  is  a  cone,  and 
that  on  the  side  of  its  horizontal  axis  are  similar 
clusters. 

This  is  the  first  of  those  two  subjects  which  I 
told  you  had  been  confounded  in  discussing  the 
nebular  theory.  This  theory  of  the  sidereal 
clusters  was  laid  hold  of  by  Laplace  as  present¬ 
ing  an  analogy,  not  between  our  system  and 
one  of  those  clusters,  but  in  the  condensation 
of  matter  to  centres,  and  the  probable  exist¬ 
ence  of  matter  in  different  stages  of  conden¬ 
sation.  The  idea  Laplace  suggested  was  that  of 
progressive  formation  by  conden.sation  to  centres. 
This  idea  was  formed  on  the  speculations  of 
Herschel.  We  come,  then,  to  the  nebular  theory 
of  Laplace,  the  more  proper  topic  of  our  dis¬ 
course.  Against  that  system  a  variety  of  objec¬ 
tions  have  been  raised.  We  will  first  consider 
its  nature,  and  then  examine  these  objections. 
Laplace  stated,  on  an  examination  of  all  the 
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bodies  of  which  the  solar  system  is  composed, 
that,  with  some  unimportant  exceptions,  the 
movements  of  the  planets  and  their  satellites  are 
all  nearly  in  the  same  plane,  and  in  the  same 
direction  ;  and  he  considered  it  a  good  inference 
from  this  fact  that  their  motions  must  all  have 
had  a  common  cause  He  supposed  that  the 
matter  of  which  our  system  is  composed  might 
have  existed  in  a  highly  expanded  or  nebulous 
state,  and  that  the  power  then  keeping  it  in  that 
state  was  an  intense  degree  of  heat,  since  we 
know  from  geology  that  heat  was  largely  con¬ 
cerned  in  making  our  globe  what  it  is,  and  that 
at  the  earth’s  centre  an  accumulation  of  heat 
exists,  from  which  it  is  probable  that  the  matter 
of  the  whole  was  once  in  a  state  of  fusion. 

This  view  of  the  original  nebulosity  of  the 
ea'th  has  been  adopted  by  Humboldt:  matter  in 
this  nebulous  condition  he  calls  fire- mist,  star¬ 
dust,  &c.  The  theory  goes  on  to  suppose  that 
this  matter  was  consolidated  and  contracted  on 
cooling,  that  separate  rings  were  thrown  off.  and 
that  these  rings  consolidated  into  planets  which 
gathered  round  the  central  mass  or  sun. 
I-aplace  demonstrated  on  dynamical  principles 
th.at  such  a  theory  might  account  for  the  actual 
motions  of  the  planetary  bodies.  Then,  with 
respect  to  their  rotatory  motion,  we  all  know  that 
if  two  equal  forces  from  opposite  points  impinge 
upon  a  body  on  its  opposite  sides,  but,  however, 
not  exactly  in  the  same  line,  but  so  that  one 
shall  strike  the  body  a  little  below  and  that  on 
the  other  side  a  little  above  its  centre  of  gravity, 
a  rotatory  motion  will  be  the  result.  Now,  this 
is  what  Laplace  supposes  to  have  been  the  case, 
and  its  possibility  he  demonstrated  mechanically. 
To  this  theory  there  have  been  some  very  inge¬ 
nious  objections  made,  on  the  ground  that  the 
agency  of  heat  was  not  alone  active.  Heat 
alone,  it  is  true,  would  not  be  sufficient  to  pro¬ 
duce  these  effects ;  but  it  seems  to  be  forgotten 
that  there  were  and  must  have  been  other  and 
powerful  agencies  at  w^ork.  Then,  again,  an 
objection  has  been  taken  to  this  theory  because 
the  orbits  of  all  the  planets  are  inclined,  and 
many  of  them  very  much  inclined,  to  the  plane 
of  the  ecliptic.  To  both  of  these  arguments  we 
may  reply  that  of  course  the  expansion  of 
matter  could  not  be  produced  by  one  agent,  but 
there  were  a  multiplicity  of  forces,  and  the  ten¬ 
dency  of  the  matter  was  to  condense  at  one  part 
further  than  another. 

Now,  one  principal  consideration  is  that  this 
tendency  to  condense  to  different  centres  is  not 
altogether  an  arbitrary  supposition,  because  it  is 
analogous  to  what  we  have  seen  in  the  sidereal 
nebulae ;  in  these  we  actually  see  condensation 
taking  place  to  separate  centres  in  the  same 
mass  ;  and  why  not,  therefore,  in  similar  masses  ? 
But  we  have  similar  instances  nearer  home  :  in 
every  comet  we  have  a  mass  of  nebulous  matter, 
since  it  is  thin  and  transparent ;  and  we  have  an 
instance  of  condensation  to  a  centre ;  and  in  that 
remarkable  instance  in  1846,  the  separation  of  a 
comet,  we  have  a  case  of  condensation  to  two 
centres. 

In  this  case  there  was  a  process  going  on 
under  the  very  eyes  of  the  observer  of  the  very 
kind  I  am  arguing  for  the  possibility  of.  One 
day  it  was  seen  as  one  comet,  the  next  day  it 
was  seen  to  have  divided,  at  first  without  any 
apparent  nucleus,  and  shortly  afterwards,  in  a 
further  stage  of  condensation,  with  a  nucleus, 
and  brighter.  If  we  wished  to  multiply  ex¬ 
amples  of  the  existence  of  nebulous  matter,  we 
might  take  the  zodiacal  light  recently  reported 
on  by  Sir  John  Herschel,  who  enjoyed  a  splendid 
opportunity  of  examining  it  at  the  Cape  of  Good 
Hope.  This  light  has  the  appearance  of  a 
luminous  mist.  Stars  are  seen  through  it,  and 
appear  to  stand  in  the  foreground.  It  was  the 
opinion  of  several  eminent  astronomers  that  the 
zodiacal  light  was  a  ring  of  matter.  I  will  here 
quote  the  opinion  of  the  late  Mr.  Bailey,  who 
thus  speaks  of  comets : — Our  system  he  con¬ 
ceives  was  once  nebulous,  and  that  comets 
are  different  portions  of  it  which  have  not 
experienced  the  condensation  which  the  planets 
have.  They  are  hence  of  an  unsubstantial 


nature.  He  supposes  that  they  at  first  de¬ 
scribed  parabolas  round  the  sun,  and  then,  from 
the  resistance  of  uncondensed  nebulous  matter 
remaining  in  the  system  after  the  planets  were 
thrown  off,  they  were  constrained  to  return  to 
orbits  like  their  present.  He  calls  them  a  link 
between  the  present  and  the  former  state  of  our 
system,  and,  from  their  obedience  to  the  law  of 
gravitation,  he  concludes  matter  to  have  been 
subject  to  that  law  from  the  beginning,  and  that 
the  law  will  be  good  for  it  after  the  present 
systems  are  destroyed.  In  the  constellation  of 
Orion  is  observed  a  slight  nebulous  appearance, 
which  you  might  suppose  was  a  starry  nebula 
w’ith  a  star  in  the  centre  ;  it  is  nothing  of  the 
kind  ;  it  is  a  comet,  the  comet  of  Encke,  that 
comet  of  a  very  small  period,  returning  every 
three  and  a  half  years.  In  this  comet  you  may 
perceive  a  bright  portion  which  you  might  sup¬ 
pose  to  be  a  nucleus,  but  it  is  in  reality  a  small 
star  in  the  constellation  of  Orion,  which  is  visible 
through  the  comet.  Encke’s  comet  must,  there¬ 
fore,  he  of  a  substance  thinner  than  the  thinnest, 
since  otherwise  it  would  be  impossible  to  per 
ceive  the  star.  Such  is  a  specimen  of  some  of 
the  nebulous  mists  belonging  to  our  system. 
There  is  reason  to  believe  that  the  quantity  of 
uncondensed  nebulous  matter  existing  in  our 
system  is  very  large  indeed.  Ceres  and  Pallas 
are  two  planets  around  which  a  considerable 
collection  of  such  expanded  matter  has  accu¬ 
mulated.  I  need  not  here  repeat  the  argument 
which  I  developed  on  a  former  occasion, 
and  which  demonstrates  the  existence  of  col¬ 
lections  of  uncondensed  matter  in  our  system, 
from  the  shotvers  of  meteors  and  meteorolites 
observable  more  or  less  at  all  times,  but  es¬ 
pecially  about  the  13th  of  November  in  every 
year ;  these  are  to  be  considered  as  parts  of 
larger  accumulations  existing  about  our  system, 
which  are  occasionally  brought  to  the  earth. 
Portions  of  the  matter  of  our  system  exist  in 
the  nebulous  state,  and  these  are  probably  the 
remaining  uncondensed  portions  of  the  matter 
out  of  which  the  earth  tvas  originally  formed. 
But  there  is  one  class  of  objections  to  the  theory 
of  which  notice  must  be  taken.  It  is  said  that 
if  we  conceive  a  mass  of  matter  in  the  nebulous 
state  condensing  to  a  centre  and  lotating,  and 
planets  being  thrown  off"  from  it,  the  planets  it 
throw's  off  would  revolve  with  the  velocity  they 
before  had,  and  the  central  mass  with  the  same 
velocity.  According  to  this  argument  the  orbits 
of  the  remotest  planets  thrown  off  the  sun 
should  thus  be  described  within  the  same  period 
of  time  that  the  sun  turns  completely  round  on 
its  axis,  and  the  moon,  regarded  as  originally 
thrown  off"  the  earth,  should  perform  its  circuit 
in  one  day  instead  of  twenty-seven.  But  those 
who  thus  argue  omit  to  consider  that,  if  the 
planet  at  the  outer  ring  has  left  the  centre,  the 
central  mass  will  acquire  a  much  more  rapid 
motion.  Of  this  any  one  may  satisfy  him.self  by 
tying  a  piece  of  string  to  a  plummet,  whirling  it 
round,  and  contracting  the  circle  by  shortening 
the  string,  which  is  its  radius  ;  the  plum¬ 
met  will  be  found  to  revolve  more  rapidly  as  it 
is  drawn  off  by  the  string  nearer  to  the  centre  ; 
rapidity  is  thus  proportioned  to  the  length 
of  the  radii.  Further,  it  is  to  he  re¬ 

membered  that  as  condensation  goes  on,  and 
the  planet  thrown  off  begins  to  revolve, 
the  uncondensed  matter  left  behind  forms  a 
resisting  medium.  In  vacuo  a  body  will  rotate 
freely,  but  on  interposing  a  resisting  medium 
motion  will  be  slower  and  slower.  Lastly,  bear 
in  mind  the  great  number  of  forces  originally 
present  in  the  mass  to  set  the  planets  going. 
These  we  may  conceive  were  sufficient  to  have 
driven  the  planets  into  any  degree  of  inclination, 
and  to  send  them  across  the  ecliptic.  Far  from 
supposing  that  the  consideration  of  heat  alone 
accounts  for  the  original  existence  of  matter  in 
the  nebulous  state,  its  condensation,  and  the 
throwing  off  of  the  planets  from  a  central  mass, 
the  supporters  of  this  theory  urge  in  its  behalf 
that  a  great  number  of  forces,  all  that  we  call 
light,  magnetism,  electricity,  &c.,  were  present 
in  an  actiye  statet  It  is  too  often  forgotten  that 


the  nebular  hypothesis  is  not  proposed  as  a  de¬ 
monstrated  or  real  philosophical  statement  of 
facts.  Numberless  mistakes  have  been  made, 
and  much  needless  warmth  imparted  to  con¬ 
troversy,  through  overlooking  its  proper  object. 
This  is  merely  to  explain  facts,  to  assign  a  suffi¬ 
cient  cause  for  them  ;  if  the  nebular  theory 
accomplishes  this  its  end  is  gained.  It  may  be 
described  as  a  philosophical  fiction  ;  we  do  not 
require  that  its  incidents  should  be  literally  true, 
as  in  a  novel  we  do  not  demand  real  circum¬ 
stances,  dates,  and  places ;  but  we  must  have 
nothing  that  might  not  have  been  true,  no  acts 
from  insufficient  motives,  no  motives  without 
analogous  consequences.  The  nebular  theory, 
then,  bears  just  the  same  relation  to  science  as 
fiction  does  to  history,  and  requires,  not  his¬ 
torical  facts,  but  analogy  and  probability.  It  is 
a  subject  which  ought  to  he  investigated  in  that 
light  only ;  it  is  perfectly  lamentable  to  see 
the  heat  and  vehemence  with  which  some 
persons  of  note  have  taken  the  matter  up. 
It  is  simply  a  beautiful  speculation,  and, 
if  any  one  can  show  it  to  be  contrary  to 
any  known  scientific  fact,  that  it  is  opposed 
to  any  dynamical  law,  or  frustrates  any  me¬ 
chanical  doctrine,  by  all  means  let  this  be  done. 
It  has  further  been  objected  to  as  unduly  exalt¬ 
ing  physical  influences  and  as  standing  opposed 
to  theological  truth ;  but  of  all  objections  to  make 
to  an  unsubstantial  theory  1  think  this  is  the 
most  futile  and  absurd.  But,  supposing  for  a 
moment  that  the  system  were  a  well-established 
philosophical  theory,  made  out  with  all  the 
rigour  of  demonstration,  what  would  be  the  in¬ 
ference  from  it  ?  What  is  the  study  of  physical 
causes,  taking  a  rational  view  of  them,  but  an 
investigation  of  the  principles  on  which  the 
operations  of  the  Supreme  hand  are  carried  out? 
This  inquiry  only  aims  at  tracing  out  the  steps 
and  secondary  causes  by  which  the  Divine  will 
accomplished  its  glorious  purposes.  In  propor¬ 
tion  as  we  can  advance  to  further  steps  in  the 
chain  of  causes,  and  as  we  go  higher  and  higher, 
and  trace  further  and  further  indications  in  the 
train  of  physical  causes,  do  we  gain  additional 
evidence  in  favour  of  the  great  moral  cause 
whose  manifestations  we  discern  in  the  order 
and  harmony  of  the  whole  creation. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


PREPARATION  OF  IODIDE  OF  LEAD. 
By  M.  T.  HURAUT. 


Small  quantities  of  iodide  of  lead  may  be  pre¬ 
pared  indiscriminately  by  any  of  the  several 
known  processes,  since  the  products  of  all  of 
them  are  equally  pure,  and  differ  but  slightly  in 
a  quantitative  point  of  view  from  each  other, 
and  from  the  amount  indicated  by  theory.  But 
in  the  preparation  of  large  masses  of  iodide  of 
lead  these  quantitative  differences  become  of 
considerable  importance,  and  the  selection  of  one 
or  other  of  the  various  processes  is  by  no  means 
a  matter  of  indifference. 

M.  Huraut  has  made  a  series  of  experiments 
with  a  view  to  ascertain  which  of  the  several 
processes  usually  resorted  to  yields  the  largest 
amount  of  product.  He  employ'ed  in  every  one 
of  these  experiments  a  quantity  of  iodide  which, 
by  theoretical  calculation,  ought  to  have  yielded 
18  20  grammes  of  iodide  of  lead.  He  obtained 
the  following  results :  — 

PREPARATION  OF  IODIDE  OF  LEAD  BY  DOUBLE 
DECOMPOSITION  OP  IODIDE  OF  POTASSIUM  AND 
A  SALT  OF  LEAD. 

The  French  Codex  prescribes  the  neutral 
acetate  of  lead  ;  but  MM.  Depaire  and  F.  Boudet 
having  discovered  that  the  acetate  of  potass,  to 
the  formation  of  which  the  process  of  double 
decomposition  gives  rise,  in  this  instance,  dis¬ 
solves  nearly  one  tenth  of  the  newly-formed 
iodide  of  lead,  the  use  of  the  neutral  acetate  of 
lead  has  been  generally  abandoned,  and  nitrate 
of  lead  has  been  substituted  for  it. 
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M,  Huraut  obtained  with,  the  neutral  acetate 
of  lead  from  13.10  grammes  of  iodide  of  potas¬ 
sium  (containing  10  grammes  of  iodine)  15,70  to 
16.80  grammes  of  iodide  of  lead. 

With  the  nitrate  of  lead  he  obtained  from  the 
same  quantity  of  iodide  of  potassium  17.50 
to  17.55  grammes  of  iodide  of  lead. 

The  iodide  of  lead  prepared  by  this  process  is 
of  a  fine  lemon  colour,  and  perfectly  soluble  in 
boiling  water. 

IODIDE  OF  SODIUM  AND  A  SALT  OF  LEAD. 

A  quantity  of  iodide  of  sodium  corresponding 
to  10  grammes  of  iodine  yielded  with  acetate  of 
lead  15.90  to  16.10  grammes,  with  nitrate  of 
lead  16.85  to  16.95  grammes,  of  iodide  of  lead. 

The  product  was  of  the  same  quality  as  that 
prepared  with  iodide  of  potassium. 

IODIDE  OF  CALCIUM  AND  A  SALT  OF  LEAD. 

A  quantity  of  iodide  of  calcium  containing  10 
grammes  of  iodine  yielded  with  acetate  of  h  ad 
17.25  to  17.40  grammes,  with  nitrate  of  lead 
17.60  to  17.70  grammes,  of  iodide  of  lead. 

The  iodide  of  lead  prepared  from  iodide  of 
calcium  has  a  fine  orange-yellow  colour,  and  is 
of  superior  quality. 

IODIDE  OF  IRON  AND  A  SALT  OF  LEAD. 

Ten  grammes  of  iodine  converted  into  iodide 
of  iron  yielded  with  neutral  acetate  of  lead 
16.70  to  16.75  grammes,  with  nitrate  of  lead 
17.60  grammes,  of  iodide  of  lead,  of  an  orange- 
yellow  colour,  and  perfectly  soluble  in  boiling 
water. 

IODIDE  OF  ZINC  AND  A  SALT  OF  LEAD. 

Ten  grammes  of  iodine  converted  into  iodide 
of  zinc  yielded  with  neutral  acetate  of  lead  17.05 
to  17.15  grammes,  with  the  nitrate  17.40  to  17.45 
grammes,  of  iodide  of  lead,  of  a  pale  orange- 
yellow  colour. 

From  the  results  of  these  experiments  it  ap¬ 
pears  that  the  process  of  preparing  iodide  of 
lead  from  iodide  of  calcium  is  the  most  advan¬ 
tageous  of  all,  both  as  regards  the  quality  and 
quantity  of  the  product. 

The  process  of  preparing  the  iodide  of  lead 
from  iodide  of  sodium  yields  much  less  satis¬ 
factory  results,  and  that  with  iodide  of  potassium 
is  the  least  economical  of  all. 

The  iodide  of  iron  and  iodide  of  zinc  processes 
yield  equally  fine  and  copious  products ;  it  is 
almost  a  matter  of  indifference  which  to  employ 
of  the  two.  Yet  the  ready  solubility  of  iodide 
of  zinc,  its  inalterability  in  the  air,  and  the 
facility  with  which  it  is  prepared,  may  be  con¬ 
sidered  to  turn  the  scale  in  favour  of  the  latter 
salt. — Jotirnal  de  Pharmacie  et  de  Chiniie,  Jan., 
1849. 


ON  THE  RATIONALE  OF  THE  EXPLO¬ 
SION  CAUSING  THE  GREAT  FIRE  OF 
1845  AT  NEW  YORK. 

By  Dr.  HARE. 


At  a  recent  meeting  of  the  members  of  the 
Franklin  Institute  Dr.  Hare  presented  some 
inferences  and  facts  tending  to  explain  the 
contradictory  impressions  which  have  existed 
respecting  the  competency  of  fused  nitre  to  ex¬ 
plode  with  water,  or  with  aqueous,  hydrogenous, 
and  carbonaceous  combustibles.  This  subject 
was  treated  of  in  reference  to  a  series  of  detona¬ 
tions  terminating  in  an  explosion  of  tremendous 
force,  by  which,  in  July,  1845,  the  intensely- 
ignited  contents  of  a  store  in  Broad-street,  New 
York,  were  thrown  over  an  extensive  district, 
involving  the  destruction  of  about  200  houses 
and  property  estimated  at  two  millions  of  dollars. 
As  far  as  the  oaths  of  highly  competent  witnesses 
could  avail,  no  gunpowder  was  present,  so  that 
the  result  could  only  be  attributed  to  the  re¬ 
action  between  an  enormous  quantity  of  nitre 
and  combustible  merchandise  with  which  the 
store  was  promiscuously  occupied.  In  all  there 
were  300,000  lbs.  of  nitre  in  parcels  of  180  lbs. 
(each  secured  by  two  bags,  an  additional  bag 
having  been  put  over  that  originally  employed). 
About  30,000  lbs.  were  situated  upon  the  first 
floor,  180,000  on  the  second  floor,  and  80,000  on 
the  third  floor. 


Of  the  merchandise,  the  aggregate  was  more 
than  double  the  weight  of  the  nitre. 

It  was,  however,  the  general  opinion  of  those 
best  acquainted  with  the  subject  that,  when  ig¬ 
nited  with  combustibles,  nitre  produces  only  that 
species  of  combustion  which  is  called  deflagra¬ 
tion  by  chemists,  without  being  capable  of  the 
more  violent  and  instantaneous  reaction  desig¬ 
nated  by  the  word  explosion.  This  impression 
was  strengthened  by  the  failure  of  every  effort 
(made  by  several  eminent  chemists  employed  by 
the  corporation  of  New  York)  to  explode  nitre 
by  ignition  with  combustibles. 

Nevertheless,  agreeably  to  Hays,  of  Massa¬ 
chusetts,  an  explosion  was  effected  in  his  la¬ 
boratory,  by  bringing  water  into  contact  with 
about  100  lbs.  of  incandescent  nitre  ;  also  the 
accidental  falling  of  a  jet  of  melted  nitre  on  some 
water  in  the  laboratory  of  the  University  of 
Pennsylvania  had  been  productive  of  a  similar 
result. 

The  explosion  of  a  vessel  laden  with  nitre, 
which,  while  lying  in  Boston  harbour,  was  burnt 
to  the  water’s  edge,  and  of  others  similarly  laden 
and  burnt,  could  only  be  explained  by  supposing 
that  nitre,  when  sufficiently  heated,  will  explode 
with  water  on  due  contact.  Consistently,  it 
might  be  inferred  that  this  salt  (well  known  to 
be  a  compound  of  nitric  acid  and  oxide  of  po¬ 
tassium  or  potash)  would  explode  with  any 
substance  capable  of  yielding  either  or  both  of 
the  elements  of  water  or  hydrogen.  The  pre¬ 
sence  of  the  latter  would  be  equivalent  to  water, 
since  it  would,  with  the  oxygen  of  the  acid,  form 
water. 

In  a  letter  addressed  to  the  distinguished 
chemist  above  mentioned,  in  July,  1845,  Dr. 
Hare  had  adverted  to  the  explosion  which  suc¬ 
ceeds  the  combustion  of  potassium  upon  water, 
as  arising  from  the  combination  of  one  portion  of 
the  water  with  the  resulting  incandescent  globule 
of  oxide,  while  the  heat  of  this  globule, 
uniting  with  another  portion  of  the  liquid,  con¬ 
verts  it  into  high  steam.  Moreover,  it  was  sug¬ 
gested  that  in  this  instance  chemical  affinity 
between  the  water  and  the  oxide,  in  causing  the 
water  and  heated  globule  to  coalesce,  is  equiva¬ 
lent  in  efficacy  to  the  momentum  of  the  hammer 
when  a  bar  ot  iron,  at  a  welding  heat,  is  forced 
into  contact  with  some  moisture  situated  upon  an 
anvil. 

Dr.  Hare  presumes  that  no  explosion  can  take 
place  unless  the  reagents  for  producing  it  are 
held  or  brought  together  at  the  moment  of  re¬ 
action,  by  a  certain  force,  either  chemical  or 
mechanical. 

Some  chemical  compounds,  such  as  are  formed 
with  fulminic  acid  or  with  ammonia  by  metallic 
oxides,  also  the  chloride  of  nitrogen  and  per¬ 
chloric  ether,  explode  violently  without  con- 
flnement,  so  as  to  fracture  a  plate  or  saucer,  upon 
which  a  small  quantity^  may  be  detonated  ;  but 
pulverulent  mixtures,  such  as  gunpowder,  how¬ 
ever  powerfully  explosive  when  employed  in 
gunnery  or  rock-blasting,  in  open  vessels  flash 
without  fracturing  them,  or  prodricing  any  re¬ 
port.  In  an  exhausted  receiver  gunpowder  is 
far  less  explosive  than  when  subjected  to  at¬ 
mospheric  pressure  in  an  open  vessel.  Never¬ 
theless,  when  gunpowder  is  restrained  until  the 
temperature  requisite  for  the  appropriate  reactic  n 
of  its  ingredients  is  attained,  it  exerts  a  force 
far  exceeding  that  which  the  chamber  confining 
it  is  capable  of  resisting.  In  this  respect  it  differs 
from  steam,  of  which,  when  the  temperature  of 
the  fire  applied  is  sufficiently  high,  the  explosive 
force  is  directly  as  the  pressure  immediately 
before  bursting,  and  this,  of  course,  is  com¬ 
mensurate  witii  the  strength  of  the  confining 
boiler. 

The  ingredients  of  gunpowder,  sulphur,  char¬ 
coal,  and  nitre,  to  produce  the  greatest  effect, 
require  extreme  comminution  and  intimate  inter¬ 
mixture  by  trituration,  and  to  be  so  granulated 
that  the  flame  of  the  portion  first  ignited  may 
convey  inflammation  to  the  rest  through  the  in¬ 
terstices  between  the  grains.  Its  superiority 
over  any  other  mixture  of  nitre  with  combustible 
matter,  destitute  of  sulphur,  is  conceived  to  be 


due  not  only  to  the  pre-eminent  susceptibility  of 
this  substance  of  vaporization  and  inflammation, 
but  likewise  to  its  well-known  ability  to  decom¬ 
pose  metallic  oxides  by  attracting  both  the  metal 
and  oxygen.  Since  an  opinion  was  expressed  in 
1845,  in  the  letter  above  mentioned  to  Hays,  that 
the  formation  of  sulphide  of  potassium  is  the  first 
step  in  the  process  of  the  explosive  reaction  of 
gunpowder,  Faraday  has  alleged  the  flame  of  this 
compound  to  be,  in  the  case  in  point,  an  impor¬ 
tant  instrument  in  the  propagation  of  fire  through¬ 
out  the  mass. 

The  hepatic  odour  of  the  fumes  consequent  to 
the  firing  of  cannon,  and  likewise  of  the  washings 
of  a  gun  after  the  customary  service,  demonstrate 
the  production  of  a  sulphide.  It  has  been  found 
that  a  filtered  solution  of  the  residue  displays, 
when  tested  by  iron,  the  red  hue  which  indicates 
the  presence  of  a  sulphocyanide. 

Agreeably,  however,  to  a  qualitative  examina¬ 
tion,  the  solid  residue  of  exploded  gunpowder 
consists  mainly  of  nearly  equal  parts  of  carbonate 
and  sulphate  of  potash,  while  the  gaseous  residue 
is  constitut.ed  nearly  of  equal  volumes  of  car¬ 
bonic  acid  and  nitrogen.  Of  course  the  sulphate 
may  arise  from  the  oxidation  of  sulphide  formed 
at  the  outset.  Notwithstanding  that  the  ingre¬ 
dients  of  gunpowder  aie  prepared  as  above  stated, 
confinement  is  necessary  to  prevent  the  grains 
from  being  thrown  apart  and  chilled,  so  as  to 
prevent  the  propagation  of  the  ignition,  through 
the  congeries  forming  a  charge,  by  means  of  the 
flame  of  the  first  portions  fired.  This  was  fully 
demonstrated  by"  the  exposure  of  a  pile  of  gun¬ 
powder,  comprising  enough  for  the  charge  of  a 
musket,  within  an  exhausted  receiver,  to  a 
wire  intensely  ignited  by  a  galvanic  discharge. 
The  grains  did  not  take  fire  instantly,  probably 
because  the  vapour  evolved  prevented  actual 
contact ;  and  when  ignition  did  ensue  it  ex¬ 
tended  only  to  the  production  of  a  feeble  flash. 
On  examination  it  was  found  that  a  portion  of  the 
powder  had  escaped  inflammation. 

In  the  next  place,  a  like  weight  of  gunpow¬ 
der  was  consolidated  into  a  cylinder  by  intense 
pressure.  Thus  prepared  and  ignited,  by  con¬ 
tact  with  an  incandescent  wire,  in  the  exhausted 
receiver,  more  than  half  of  the  cylinder  remained 
unconsumed. 

A  much  larger  cylinder  of  the  same  mixture, 
similarly  consolidated,  placed  at  the  bottom  of 
an  iron  pot,  four  inches  in  diameter  and  twelve 
inches  in  depth,  on  being  touched  by  the  end 
of  an  iron  rod  reddened  in  the  fire,  burnt  at  first 
like  a  squib,  but  towards  the  last  was  dissipated 
with  an  activity  in  some  degree  explosive,  pro¬ 
bably  in  consequence  of  the  pressure  created  by 
the  reaction  of  the  gaseous  current  generated  by 
its  own  deflagration. 

The  want  of  confinement,  w'hichis  thus  capable 
of  lessening  the  explosiveness  of  gunpowder,  of 
which  the  constituents  are  intimately  inter¬ 
mingled,  is  still  more  enfeebling,  where  analo¬ 
gous  reagents  are  ignited  together  without 
admixture  or  comminution.  Under  these  cir¬ 
cumstances,  the  reagents  are  made  to  recede 
from  each  other  by  the  generation  of  that  va¬ 
pour  or  gas  to  the  evolution  of  which,  under 
confinement,  the  capability  of  exploding  is'  due. 
Thus  sundered,  they  are  chilled  by  radiation, 
so  that  the  temperature  requisite  to  sustain  and 
communicate  ignition  is  not  supported.  More¬ 
over,  the  rapidity  of  reaction  being  as  the  mul¬ 
tiplication  of  the  points  of  contact,  and  these 
being  fewer  as  the  substances  are  less  divided 
and  intermingled,  the  deflagration  takes  place 
in  detail,  instead  of  having  that  simultaneous¬ 
ness  which  is  indispensable  to  render  it  ex¬ 
plosive. 

In  addition  to  the  ideas  above  mentioned  as 
having  been  conveyed  in  Dr.  Hare’s  letter  to 
Hays,  it  was  urged  also  that  his  inference  as  to 
the  explosion  of  water  with  incandescent  nitre 
being  attributable  to  a  reaction  analogous  to 
that  represented  as  taking  place  when  potassium 
is  burnt  with  the  oxide  of  hydrogen  was  sup¬ 
ported  by  the  fact,  that  at  a  white  heat  the  base 
of  nitre  spontaneously  abandons  its  acid,  while 
from  water  it  cannot  be  separated  by  any  tern- 
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perature.  Consequently,  the  presentation  of 
substances  consisting  of  carbon,  hydrogen,  and 
oxygen,  by  yielding  water  to  the  base,  could  not 
but  be  productive  of  a  result  analogous  to  that 
which  results  from  the  presentation  of  sulphur 
and  carbon. 

The  only  obstacle  is  as  follows : — Substances 
containing  hydr'  gen  and  oxygen,  whether  in 
the  proportion  for  forming  water,  like  sugar, 
starch,  gum,  and  wood,  or  having  an  excess  of 
hydrogen,  like  oil  and  resins  ;  moreover,  all  the 
constituents  of  nitre,  even  the  base  ;  are  sus¬ 
ceptible  of  the  aeriform  state  at  tlie  temperature 
producible  by  the  reaction  of  nitre  with  them. 
But,  when  kept  together  until  that  point  is  at¬ 
tained,  the  explosive  power  must  be  fully 
equivalent  to  that  of  gunpowder.  The  reagents’ 
are  in  a  state  analogous  to  that  of  two  gases  ex¬ 
tremely  condensed. 

The  explosibility  of  incandescent  nitre  with 
water  was  illustrated  in  the  small  way  by  heating 
a  portion  in  a  platina  capsule  by  the  flame  of  a 
hydro- oxygen  blowpipe,  and  sudden  immersion 
in  the  liquid.  So  active  was  the  explosion  that 
a  portion  of  the  resulting  hydrate  flew  out  upon 
the  operator.  Yet,  when  thrown  in  the  same 
state  upon  molasses  or  sugar,  no  explosion  en¬ 
sued  :  nevertheless,  when  a  capsule  containing 
nitre  heated  to  the  point  of  volatilization  was 
struck  with  the  face  of  a  hammer  coated  with 
sugar  melted  upon  it  and  made  to  adhere  by 
moisture,  a  detonation  took  place.  A  still  more 
powerful  detonation  was  produced  as  follows  : — 
Upon  an  anvil  a  disc  of  paper  of  three  inches  in 
diameter  was  laid,  covered  with  pulverized 
sugar :  over  the  sugar  was  placed  another 
similar  disc,  covered  with  pulverized  nitre : 
a  bar  of  iron  rather  wider  than  the  discs  at 
a  w'elding  heat  was  then  held  over  them,  and 
subjected  to  a  blow  from  a  sledge.  An  explo¬ 
sion  with  a  report  like  that  of  a  cannon  ensued. 

Instructed  by  the  facts  and  considerations 
above  stated,  it  is  inferred  that  the  explosions 
which  contributed  to  extend  the  conflagration 
in  New  York,  as  above  mentioned,  arose  from  the 
reaction  of  the  nitre  with  the  combustible  mer¬ 
chandise  with  which  it  was  surrounded.  It  is 
presumed  that  as  soon  as  the  fire  reached  any  of 
the  gunny-bags  it  must  have  run  rapidly  through 
the  whole  pile,  by  means  of  the  interstices  neces¬ 
sarily  existing  between  them,  the  nitre  with 
which  they  were  imbued  causing  them  to  defla¬ 
grate.  Much  of  the  salt  being  thus  brought  to 
the  temperature  of  fusion,  it  must  have  run 
about  tire  floor,  reached  the  combustibles,  and 
soon  found  its  way  to  the  next  story,  through 
the  scuttles  w'hich  were  open.  All  the  floors 
must  have  been  rapidly  destroyed  by  the  con¬ 
sequent  deflagration,  far  exceeding  in  activity 
any  ordinary  coinbu-tion.  Meanwhile,  the  nitre 
being  all  liquefied  and  collected  in  the  cellar  in 
a  state  of  incandesceiice,  and  the  merchairdise 
conglomerated  by  the  fusion  of  sugar  and  shellac, 
aided  by  the  mola-ses,  the  weight,  the  liquidity, 
and  temperature,  must  have  produced  all  the 
conditions  requisite  to  i  .tense  detonations.  The 
floors  having  been  consumed,  the  store  must 
have  been  equivalent  to  an  enormous  cru¬ 
cible  of  twenty  feet  by  ninety,  at  the  bot¬ 
tom  of  which  w'cre  nearly  300,000  lbs.  of 
nitre,  superficially  h-  aled  far  above  the  tem  • 
perature  producible  by  anj'  furnace,  so  as  to 
convert  the  reagents  into  nascent  aeriform  matter 
under  a  pressure  of  half  a  million  of  pounds. 
The  intense  reaction,  however,  would  not  permit 
of  durable  contact.  At  each  impact  the  whole 
mass  must  have  been  thrown  up  explosively, 
and  hence  the  successive  detonations.  But  the 
chemical  reaction,  the  heat,  and  the  height  of 
the  fall,  growing  with  their  growth,  and 
strengthening  witir  their  strength,  the  last  eleva¬ 
tion  was  succeeded  by  the  thundering  report  and 
stupendous  explosion  of  which  it  has  been  an 
object  to  afford  satisfactory  explanation. 

William  Harrison  Pickering,  of  Liverpool, 
merchant,  lor  improvements  in  evaporating  brine 
and  certain  other  fluids.  Patent  dated  March 
20th,  1849;  six  months. —  (Communication.) 


llESEABCHES  ON  THE  BILE  OF 
THE  OX. 

By  M.  A.  STRECKER. 


Few  substances  have  been  the  subject  of  such 
numerous  researches  as  the  bile.  Since  the  pub¬ 
lication  of  M.  Demar9ay’s  essay  on  the  bile 
chemists  have  generally  agreed  in  regarding  this 
organic  fluid  as  a  species  of  soap,  essentially 
constituted  by  the  soda  salt  of  a  peculiar  acid, 
to  which  the  name  of  choleic  acid  has  been  as¬ 
signed. 

Berzelius  combated  this  opinion.  According 
to  him  the  principal  element  of  the  bile  is  a 
neutral  substance,  called  by  him  hiline,  and  the 
several  acids  which  chemists  have  successively 
found  in  the  bile  or  formed  with  this  liquid 
are  simply  products  of  the  decomposition  of  the 
bilin. 

The  results  of  the  researches  of  Liebig,  Theyer, 
Schlosser,  Verdeil,  and  others  have  altogether 
negatived  this  view  of  Berzelius  ;  and  it  appears 
clearly  demonstrated  now  that  the  principal  or¬ 
ganic  element  of  the  bile  possesses  the  charac¬ 
teristic  properties  of  an  acid. 

On  the  other  hand,  however,  it  has  been 
equally  established  that  the  constitution  of  the 
bile  is  by  no  means  so  simple  as  Demartjay  as¬ 
sumed  it  to  be.  In  a  former  essay  on  the  com¬ 
position  of  this  organic  fluid  M.  Strecker  endea¬ 
voured  to  demonstrate  that  the  bile  contains  two 
organic  acids,  of  which  the  one  contains  nitrogen 
but  no  sulphur,  the  other  both  nitrogen  and  sul¬ 
phur;  to  the  former  he  gave  the  name  of  cholic, 
to  the  latter  that  of  choleic,  acid. 

M.  Strecker  subsequently  studied  the  meta¬ 
morphoses  of  cholic  acid,  and  endeavoured  to 
establish  the  composition  of  chole'ic  acid,  which 
latter,  however,  he  has  not  yet  succeeded  to 
isolate  completely'.  The  present  essay  gives  the 
results  of  his  experiments,  and  the  conclusions 
and  speculations  to  which  these  results  have  led 
him. 

DECOMPOSITION  OF  CUOLIC  ACID  BY  ALKALIS. 

When  the  solution  of  an  alkaline  cholate  is 
boiled  W'ith  potass,  traces  of  ammonia  are 
disengaged,  and,  upon  the  ,  ensuing  concentra¬ 
tion  of  the  liquid,  an  amorphous  salt  of  potass  is 
deposited.  If  the  boiling  be  continued  from 
tw’enty-four  to  thirty- six  hours,  with  occasional 
additions  of  water,  a  crystalline  deposit  will  be 
obtained  by  the  concentration  of  the  liquid.  The 
aqueous  solution  of  these  crystals  (which  are, 
in  the  first  place,  to  be  freed  from  the  liquid  ad¬ 
hering  to  them  by  squeezing  between  folds  of 
blotting-paper)  yields  with  hydrochloric  acid  a 
Avhite  precipitate  which  unites  into  a  soft  and 
resinous  mass.  After  some  time  this  mass 
becomes  solid  and  friable.  It  is  now  dissolved 
in  a  mixture  of  alcohol  and  ether ;  from  this 
solution  it  is  speedily  deposited  in  ciystals 
■which  possess  all  the  characteristic  properties  of 
Deinar9ay’s  cholic  acid,  and  which  M.  Strecker 
proposes  to  call  cholalic  acid. 

The  alkaline  mother  liquor  filtered  off  from  the 
crystals  of  the  chola’ate  of  potass  holds  a  nitro¬ 
genous  substance  in  solution.  The  extraction  of 
this  substance  proving  a  task  of  too  great  diffi¬ 
culty  when  operating  with  potass,  M.  Strecker 
substituted  for  this  alkali  baryta.  Having  dis¬ 
solved  the  cholic  acid  in  bary'ta-water,  he  added 
to  the  liquor  as  much  hydrate  of  baryta  as  it 
could  dissolve  upon  ebullition,  and  kept  the  solu¬ 
tion  boiling  for  twenty-four  hours.  During 
this  operation  an  insignificant  trace  of  ammonia 
only  is  disengaged  ;  the  liquid  remains  perfectly 
transparent,  and  concretes  upon  refrigeration 
into  a  crystalline  mass  formed  l)y  a  mixture  of 
hydrate  of  baryta  an  1  cholahitc  of  baryta.  These 
two  substances  may  be  readily  separated  from 
each  other  by  washing  in  boiling  water  ;  the 
cholalate  of  baryta,  being  less  soluble  than  the 
hydrate,  remains  undissolved,  at  all  events  the 
greater  part  of  it.  But  the  portion  which  dis¬ 
solves  in  the  water  need  not  be  lost,  but  may  be 
separated  from  the  hydrate  of  baryta  in  the  solu¬ 
tion  by  transmitting  through  the  latter  a  current 
of  carbonic  acid,  and  filtering.  The  carbonate  of 


baryta  formed  remains  on  the  filter,  and  the 
filtrate  contains  now  simply  cholalate  of  baryta. 
We  have  this  salt  here  accordingly  in  two  dif¬ 
ferent  states,  viz.,  in  solution,  and  in  form  of  a 
sparingly  solnble  crystalline  mass.  To  obtain 
the  cholalic  acid  from  this  it  is  decomposed 
with  hydrochloric  acid,  and  the  precipitate 
formed  subsequently  dissolved  in  boiling  alcohol, 
after  having  been  washed  with  cold  water. 

The  nitrogenous  substance  which  accompanies 
the  cholalic  acid  is  soluble  in  water ;  it  will 
accordingly  be  found  in  the  liquid  from  which 
the  cholalic  acid  has  been  precipitated  by  the 
hydrochloric  acid,  and  which  holds  also  chloride 
of  barium  in  solution.  From  this  liquid  the 
baryta  is  now  precipitated  by  means  of  sul¬ 
phuric  acid  ;  and  the  excess  of  the  latter,  and 
nearly  the  whole  of  the  hydrochloric  acid,  are 
then  removed  bj' boiling  the  liquid  with  hydrated 
oxide  of  lead.  The  liquid  is  now  again  filtered, 
and  the  oxide  of  lead  subsequently  precipitated 
from  the  filtrate  by  means  of  sulphuretted 
hydrogen.  The  sulphuret  of  lead  is  removed  by 
filtration.  The  filtrate  yields  upon  evaporation 
prismatic  crystals  of  glycocolle  (sugar  of  gela¬ 
tine)  . 

It  appears  accordingly  that  the  alkalis  resolve 
the  cholic  acid  into  cholalic  acid  and  sugar  of 
gelatine. 

This  reaction  may  be  represented  by  the  fol¬ 
lowing  equation : — 

C52  N012 +  112  03  =  0^8  H^"  O‘0 +  0*115  NO* 

Cholic  acid.  Cholalic  acid.  Glycocolle. 

Properties  of  Cholalic  Acid. 

Cholalic  acid  crystallizes  generally  in  tetra¬ 
hedrons,  rarely  in  octahedrons  with  square  base. 
The  crystals  are  colourless,  brilliant,  and  friable. 
In  dry  air  they  lose  a  little  water,  and  their  sur¬ 
face  becomes  dull.  They  taste  rather  bitter,  with 
a  slightly  saccharine  aftertaste.  They  require 
for  their  solution  750  parts  of  boiling  and  4,000 
parts  of  cold  water.  Boiling  alcohol  dissolves 
them  readily ;  from  a  saturated  solution  in  this 
menstruum  the  cholalic  acid  recrystallizes 
upon  cooling.  1,000  parts  of  cold  alcohol  of  70 
Cent,  dissolve  48  parts  of  cholalic  acid.  Ad¬ 
dition  of  water  to  the  alcoholic  solution  turns 
the  liquid  milky,  and,  if  the  latter  is  then  kept 
standing  at  rest  for  some  time,  brilliant  needles 
are  formed  in  it,  intermixed  usually  with  tetra- 
hedric  crystals.  One  part  of  cholalic  acid  dis¬ 
solves  in  27  parts  of  ether  ;  the  ethereal  solution 
deposits,  by  spontaneous  evaporation,  transparent 
and  colourless  rhombo’idal  tables. 

The  composition  of  the  tetrahedric  crystals, 
and  of  the  octahediic  crystals  with  square  base, 
is  represented  by  the  formula  : — 

C*8  H*o  0 10 +  5110. 

At  212°  Fahr.  these  crystals  lose  9.9  per  cent. 
=  5  equivalents  of  crystallization  water. 

The  acid  crystallized  in  the  rhombic  system 
contains  :  — 

C*8H*oOio  +  2HO, 

and  loses  at  212°  P’ahr.  only  one  equivalent  of 
water.  The  crystalline  needles  which  are  ob¬ 
tained  upon  the  addition  of  water  to  the  alcoholic 
solution  of  cholalic  acid  have  the  same  composi¬ 
tion,  and  lose  equally  only  one  equivalent  of 
water  at  212°  Fahr. 

There  exist,  accordingly,  difierentmodifications 
of  cholalic  acid.  These  modifications  M.  Strecker 
compares  to  those  of  the  cholic  acid,  which  he 
has  described  in  his  former  essay  under  the  names 
of  cholic,  paracholic,  and  amorphous  cholic  acids. 

When  cholalic  acid  is  heated  to  383  Fahr.  it 
fuses  into  a  transparent  liquid,  and  loses  2.2  per 
cent.  =  1  equivalent  of  water.  The  fused  liquid 
concretes  upon  cooling  into  a  resinous  mass 
which  poasess-  s  all  the  characteristic  properties 
ofDemar^ay’s  cholo'idic  acid: — 

C48  1140  O10=C*8  H89  09+HO. 

Cholalic  Cholo’idic 

acid.  acid. 

At  672°  F.  cholalic  acid  loses  7.3  per  cent,  of 
water,  and  is  converted  into  dyslysine  : — 

C48  IJ40  QIO  =  C*8  IPS  08  +  H*  O* 

“Cholalic  Dyslysine. 
acid. 
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This  transformation  of  cholalic  acid,  first  into 
choloidic  acid,  and  finally  into  dyslysine,  is 
equally  effected  by  protracted  ebullition  with 
hydrochloric  acid. 

‘  Cholalates, 

Cholalic  acid  dissolves  copiously  in  dilute 
solutions  of  the  alkalis  and  in  ammonia.  With 
the  aid  of  heat  it  decomposes  the  alkaline  car¬ 
bonates,  Avith  disengagement  of  carbonic  acid. 
Upon  evaporation  of  the  neutral  solutions  ob¬ 
tained,  the  alkaline  cholalate  is  deposited  in 
crystals.  On  spontaneous  evaporation  at  the 
common  temperature,  the  salt  remains  behind 
in  the  form  of  an  amorphous  varnish. 

It  dissolves  readily  in  alcohol,  and  crystal¬ 
lizes  from  the  alcoholic  solution  on  evaporation. 

An  aqueous  solution  of  choUlate  of  potass  con¬ 
taining  three  per  cent,  of  cholalic  acid  presents 
the  following  reactions  : — 

With  chloride  of  barium  it  yields  no  precipi¬ 
tate  ;  however,  on  concentrating  the  solution  to 
a  certain  extent  a  flocculent  deposit  is  ob¬ 
tained. 

With  chloride  of  calcium  the  liquor  concretes 
into  a  gelatinous  mass.  The  addition  of  a  few 
drops  (if  ether  determines,  after  some  time,  the 
formation  of  crystalline  needles. 

With  acetate  of  copprer  the  solution  yields  a 
bluish- white  precipitate. 

With  the  salts  of  mercury  it  yields  white 
precipitates,  Avhich  rcdissolve  partially  upon 
ebullition. 

With  nitrate  of  silver  it  yields  a  white  precipi¬ 
tate,  which  likewise  redissolves  partially  upon 
ebullition. 

M.  Strecker  has  analyzed  the  cholalates  of 
piotass,  baryta,  and  lime. 

The  cholalate  of  potass  crystallizes  in  fine 
needles.  Its  composition  is  expressed  by  the 
formula  :  — 

CIS  09,  KO. 

The  cholalate  of  baryta  is  sparingly  soluble  in 
water,  and  separates  upon  evaporation  in  crys¬ 
talline  pellicles. 

Its  comprosition  is  expressed  by  the  for¬ 
mula  :  — 

C«IP9  09,Ba0. 

The  cholalate  of  lime  is  very  sparingly  soluble 
in  water. 

Its  composition  is  expressed  by  the  for¬ 
mula  : — 

048  H39  09,  CaO. 

DECOMPOSITION  OF  CHOLIC  ACID  BY  THE  ACIDS. 

Cholic  acid  dissolves  in  concentrated  hydro¬ 
chloric  acid  (and  also  in  concentrated  sulphuric 
acid). 

When  the  solution  of  cholic  acid  in  hydro¬ 
chloric  acid  (or  in  sulphuric  acid)  is  boiled,  the 
liquid  becomes  turbid,  and  deposits  oily  drops, 
w'hich  subsequently,  upon  cooling,  become  solicl 
and  resinous.  This  deposit  possesses  the  cha¬ 
racteristic  properties  of  a  feeble  acid.  It  con¬ 
tains  : — 

C52  HU  N019 
or 

C53  H39  JSr08, 

according  as  the  ebullition  has  been  con¬ 
tinued  for  a  longer  or  shorter  period  of  time. 
The  resinous  bodies  resulting  from  the  first 
action  of  the  hydrochloric  or  sulphuric  acids 
upon  the  cholic  acid  differ  accordingly  from 
the  latter  simply  in  this,  that  they  contain  re¬ 
spectively  2  and  4  equivalents  of  water  less  : — 

052  N012— 2HO  =  C®3  H*1  NQio 

C53  1143  N012  — 4HO  =  C53  IT'S  N08. 

If  the  ebullition  be  continued  after  the  separa¬ 
tion  of  the  oily  drops,  the  latter  will  at  length 
solidify  ;  the  products  of  this  long-continued 
action  of  hydrochloric  acid  upon  cholic  acid  are 
in  this  case  choloidic  acid  and  glycocolle : — 

052  H43  N0^3  +  ho  =  C«  H39  O®  +  H*  N0< 

Cholic  acid.  Choloidic  Glycocolle. 

acid. 

The  choloidic  acid  itself  is  finally  decomposed 
by  the  action  of  the  hydrochloric  acid,  and  con¬ 
verted  into  dyslysine  : — 

C48  P139  09  =  0^8  H36  0®  +  3H0 

Choloidic  Dyslysine, 

acid.  ' 


Choloidic  Acid. 

Pure  choloidic  acid  is  solid,  white  or  yellowish, 
and  friable.  It  melts  in  boiling  water.  In  the 
dry  state  it  fuses  only  above  302°  Fahrenheit.  It 
dissolves  readily  in  alcohol.  The  alcoholic  solu¬ 
tion  reddens  litmus  paper  ;  the  choloidic  acid  is 
precipitated  from  it  by  water. 

Choloidic  acid  dissolves  only  with  very  great 
difficulty  in  ether,  which  precipitates  it  also 
from  its  solution  in  alcohol,  and  supplies, 
accordingly,  a  ready  means  to  effect  its  purifi¬ 
cation. 

The  composition  of  choloidic  acid  is  repre¬ 
sented  by  the  formula  :  — 

C48  H39  0®. 

It  is  perfectly  anhydrous,  and  does  not  even 
contain  an  equivalent  of  basic  water.  It  de¬ 
composes  the  alkaline  carbonates,  with  disen¬ 
gagement  of  carbonic  acid. 

The  composition  of  the  choloidate  of  baryta  is 
expressed  by  the  formula  : — 

C48  H39  0®,  BaO. 

Dyslysine. 

This  body,  which  results  from  the  long-con¬ 
tinued  action  of  hydrochloric  acid  upon  choloidic 
acid,  presents  itself,  in  a  state  of  purity,  in  the 
form  of  a  resinous  mass  of  a  w'hitish-grey  colour. 
It  dissolves  readily  in  ether,  but  is  precipitated 
again  from  the  ethereal  solution  by  alcohol.  It 
is  insoluble  in  water  and  cold  alcohol,  and  very 
sparingly  soluble  in  boiling  alcohol.  It  is 
equally  insoluble  in  ammonia  and  solution  of 
potass. 

These  properties  distinguish  the  dyslysine  very 
clearly'  from  choloidic  acid,  and  enable  us  to 
effect  the  separation  of  these  tw'O  substances  from 
each  other  with  great  facility. 

CHOLEIC  ACID. 

The  cholic  acid,  the  metamorphoses  of  which 
we  have  de.i-cribed  in  the  preceding  paragraphs, 
constitutes  one  of  the  elements  of  the  precipitata 
(cholate  of  lead)  obtained  by  treating  the  bile  of 
the  ox  with  acetate  of  lead.  If,  after  having  re¬ 
moved  this  precipitate  by  filtration,  subacetate 
of  lead  be  added  to  the  filtrate,  another  copious 
deposit  will  be  obtained.  This  new  precipitate 
differs  in  composition  from  the  first  precipitate ; 
the  numbers  found  upon  analysis  show  that  this 
second  precipitate  is,  in  fact,  a  mixture  of  two  dis¬ 
tinct  salts  of  lead.  The  one  of  these  salts  is  the 
basic  cholate  of  lead,  the  other  is  a  salt  of  that 
metal  with  choleic  acid.  This  latter  acid  contains 
both  nitrogen  and  sulphur.  M.  Strecker  has  not 
succeeded  in  his  efforts  to  isolate  it  completely, 
but  he  has  endeavoured  to  fix  its  composition 
in  an  indirect  manner. 

With  this  view  he  has  studied  the  products  of 
the  decomposition  which  the  mixtuie  of  cholic 
and  choleic  acids  suffers  by  the  action  of  alkalis. 
The  products  of  the  decomposition  of  cholic 
acid  by  the  alkalis  being  perfeetly  well  known, 
no  difficulty  had  to  be  encountered  in  distin¬ 
guishing  from  them  those  resulting  from  the 
decomposition  of  the  choleic  acid,  and  of  ivhich 
the  examination  might  be  expected  to  throw 
some  light  on  the  constitution  of  the  latter  acid. 

After  having  decomposed  the  mixed  cholate 
and  choleate  of  lead  by  water  of  baryta,  M. 
Strecker  boiled  the  resulting  soluble  bary  ta  salts 
in  water  containing  an  excess  of  hydrate  of 
baryta.  The  reaction  being  brought  to  a  close 
by  means  of  an  analogous  treatment  to  that 
which  we  have  described  when  speaking  of  cholic 
acid,  he  found  in  the  residue  the  following  pro¬ 
ducts  Cholalic  acid,  glycocolle,  and  taurin. 
This  seems  to  demonstrate  that  the  cholic  and 
choleic  acids  suffer  by  the  action  of  alkalis  an 
analogous  metamorphosis,  the  former  of  the  two 
acids  being  resolved  into  cholalic  acid  and  gly¬ 
cocolle,  the  latter  into  cholalic  acid  and  taurin. 
We  may,  accordingly,  assume  that  these  two 
acids  have  an  analogous  composition,  and  assign 
to  the  choleic  acid  a  formula  such  as  will  enable 
us  to  explain  its  resolution  into  cholalic  acid  and 
taurin. 

The  formula  which  M.  Strecker  proposes 
is  : — 

C53  N0»  S3. 

Adding  to  the  elements  of  this  formula  2  equi¬ 


valents  of  Avater,  we  have  the  elements  of  1 
equivalent  of  taurin  and  1  of  cholalic  acid  : — 

C52  H45  NO  14  §2  +  H2  O®  =  C^8  H40  QIO  + 

Clioleic  acid.  Cholalic  acid. 

C4  NO®  S®. 

Taurin. 

Let  it  be  borne  in  mind  here  that  the  cholic  acid 
equally  requires  the  accession  of  two  equivalents 
of  Avater  to  be  converted  into  cholalic  acid  and 
glycocolle.  The  formula  proposed  for  the  choleic 
acid  by  M.  Strecker  has  been  verified,  moreover, 
by'  numerous  analyses  of  choleate  of  lead  of 
greater  or  less  purity. 

Choleates. 

The  choleates  have  not  been  prepared  in  a 
state  of  purity'  by  M.  Strecker.  This  chemist 
has  been  enabled,  hoAvever,  to  study  some  of  the 
characteristic  properfits  and  reactions  of  these 
salts  by  operating  upon  fish  bile,  Avliich  contains 
only  traces  of  cholic  acid.  On  the  other  hand, 
M.  Strecker  has  succeeded  to  procure  from  the 
bile  of  the  ox  mixtures  very  rich  in  choleic  acid, 
by  repeatedly  precipitating  the  alcoholic  solution 
of  the  bile  with  ether,  and  redissolving  in  al¬ 
cohol  the  first  portions  of  the  precipitate,  AA'hich 
are  richer  i  t  choleic  acid  than  the  latter. 

The  alkaline  choleates  are  very  soluble  in 
alcohol  and  in  Avater,  but  insoluble  in  ether  ; 
they  are  neutral  to  litrnus-paper.  They 
are  highly  higroscopic,  but  not  deliquescent. 
Their  aqueous  solutions  have  a  very  saccharine 
taste,  with  bitter  aftertaste.  Their  solutions 
are  not  precipitated  by  acids,  not  even  by  concen¬ 
trated  sulphuric  acid  ;  but  if  the  acidified  liquid 
be  now  boiled  it  will  become  turbid,  and  after 
some  time  deposit  oleaginous  drops  of  choloidic 
acid ;  the  mother  liquor  filtered  off  from  this 
deposit  contains  taurin. 

Choleate  of  potass  is  completely  precipitated 
from  its  aqueous  solution  by  concentrated  potass 
and  carbonate  of  potass.  The  salts  of  lime, 
bary  ta,  magnesia,  and  the  acetate  of  lead  fail  to 
precipitate  the  aqueous  solution  of  choleate  of 
potass.  Subacetate  of  lead  precipitates  it  in 
white  flakes,  Avhich  speedily  unite  into  an  em- 
plastic  mass,  but  disappear  again  upon  ebullition 
of  the  liquid  or  upon  addition  of  subacetate  of 
lead  in  exce.-s. 

Acetate  of  copper,  nitrate  of  silver,  and  bi¬ 
chloride  of  mercuiy  fail  to  precipitate  the  aqueous 
solution  of  choleate  of  potass.  Sesquichloride  of 
iron  produces  a  precipitate  which  redissolves 
again  upon  addition  of  the  reagent  in  excess. 
Protonitrate  of  mercury  and  protochloride  of  tin 
produce  white  flakes  in  an  aqueous  solution  of 
choleate  of  potass. 

The  aqueous  and  the  alcoholic  solutions  of  the 
choleates  may  be  evaporated  in  the  water-bath 
without  these  salts  suffering  alteration.  But  the 
same  cannot  be  said  of  the  solution  of  choleic 
^acid,  such  as  it  is  obtained  by  treating  the 
choleate  of  lead  with  sulphuretted  hydrogen; 
this  solution  is  decomposed  by  the  process  of 
evaporation,  leaving  a  residue  behind  AA'hich  dis¬ 
solves  only  partially'  in  AA’ater. 

When  the  solution  of  a  choleate  is  heated  in 
conjunction  with  sugar  and  sulphuric  acid,  the 
liquid  acquires  an  intense  violet-red  tint — a  re¬ 
action  analogous  to  that  Avhich  cholic  acid 
presents  under  the  same  circumstances. 

At  the  conclusion  of  his  most  interesting 
paper  M.  Strecker  points  out  the  analogies  of 
properties  and  composition  Avhich  exist  between 
cholalic  acid,  lithofellic  acid,  and  certain  acids 
extracted  from  the  lichens,  such  as  lichesterio 
acid  and  rocellic  acid. — Annalen  der  Chemie  tind 
Pharma cie,  vol.  Ixvii.,  page  1,  and  Journal  de 
Pharmacie  et  de  Chimie,  February,  1849. 


ON  THE  PRO  rOGINE  OF  THE  ALPS. 

By  M.  DELESSE. 

Protogine  usually  contains  five  different  mi¬ 
nerals,  viz.,  quartz,  orthose,  oligoclase,  mica 
(with  a  large  proportion  of  iron),  and  a  variety 
of  talc.  In  the  protogine  of  Mont  Blanc  the 
whole  of  these  five  metals  are  present ;  in  other 
varieties  of  protogine  they  are  very  unequally 
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distributed,  and  one  or  more  of  them  are  fre- 
quetitly  found  altogether  wanting.  Yet  those 
varieties  of  protogine  which  are  composed  of 
only  three  or  four  of  the  minerals  usually  con¬ 
stituting  that  rock  still  retain  the  same  cha¬ 
racter  as  if  the  whole  of  the  five  component 
minerals  were  present.  We  must  look  upon 
them  accordingly  as  formed  under  the  same  cir¬ 
cumstances  with  the  original  rock,  and  consti¬ 
tuting  simply  varieties  of  the  latter. 

QUARTZ. 

This  is  one  of  the  most  important  elements  of 
protogine,  as  it  is  of  all  granitic  rocks.  In  rocks 
of  clearly-characterized  granitic  structure  we 
find  the  quartz  of  the  paste  sometimes  indis¬ 
tinctly  crystallized.  Generally,  however,  the 
quartz  of  the  paste  is  hyaline,  of  a  grey  or  violet 
colour.  In  some  veins  it  is  found  in  crystals  of 
some  centimetres  in  thickness  ;  in  this  case  it  is 
seldom  reddish  or  violet,  but  mostly  of  a  deepish 
black  colour,  and  belongs  to  the  variety  called 
smoky  quartz. 

It  would  appear,  however,  that  the  darker 
colour  of  these  crystals  is  not  owing  to  the  pre¬ 
sence  of  a  larger  amount  of  colouring  matter, 
but  is  attributable  simply  to  the  thickness  of 
the  crystals,  since,  when  the  latter  are  broken 
into  fragments  of  the  common  thickness  of  the 
grains  of  quartz  or  the  paste  of  the  rock,  these 
fragments  present  the  usual  reddish,  greyish,  or 
violet  colour  of  quartz. 

The  colour  of  quartz  is  derived  entirely  from 
some  volatile  organic  matter,  and  the  crystals 
may  be  rendered  perfectly  white  and  trans¬ 
parent  by  slight  calcination,  by  which  process 
they  lose  only  about  twelve  thousandths  of  their 
weight. 

The  colouring  matter  of  the  quartz  is  not  vo¬ 
latile  in  vacuo  at  common  temperatures  :  it  will 
persist  in  the  quartz,  though  the  latter  be  kept 
for  several  days  over  sulphuric  acid  in  the  ex¬ 
hausted  receiver  of  an  air-pump,  or  digested, 
hot  or  cold,  in  hydrochloric  acid  and  ammonia. 
This  resistance  to  the  infiuence  of  chemical  and 
physical  agents  is  most  probably  attributable,  at 
all  events  in  a  great  degree,  to  the  intimate  in¬ 
termixture  of  the  organic  matter  with  the  mineral 
particles. 

ORTHOSE. 

This  mineral  generally  presents  a  white  or 
greyish-white  colour ;  sometimes,  however,  we 
find  it  fawn  or  rose  coloured,  or  of  a  pale  scarlet. 
It  has  a  brilliant  pearly  lustre.  Orthose  is  also 
found  sometimes  of  a  red  or  brownish-yellow 
colour,  which  two  tints  denote  incipient  decom¬ 
position. 

According  to  Saussure,  the  density  of  orthose 
is  2.615. 

The  crystals  of  this  mineral  are  often  several 
.  centimetres  long  ;  they  are  well  formed,  and 
generally  possess  the  characteristic  made  which 
is  common  to  them  in  granitic  rocks. 

The  specimens  of  orthose,  oligoclase,  and  mica 
which  M.  Delesse  analyzed  were  taken  from  an 
enormous  block  well  known  at  Chamouni,  and 
which  had  fallen  from  the  needles  above  the  Mer 
de  Glace. 

The  crystals  of  the  orthose  were  greyish-white, 
with  a  shade  of  fawn  colour. 

The  analysis  gave : — • 


Silica . . .  66.48 

Alumina  .  19.06 

Lime  . .  0.63 

Peroxide  of  iron .  traces 

Magnesia .  traces 

Potass  .  10.52 

Soda .  2.30 


98.99 

OLIGOCL.ASE. 

Protogine,  like  the  greater  number  of  granites, 
contains  another  felspar  besides  orthose.  In  the 
case  of  protogine  this  second  felspar  is  oligoclase. 
The  colour  of  this  mineral  is  white,  resembling 
greatly  that  of  orthose,  with  which  latter  oligo¬ 
clase  may,  therefore,  be  confounded.  If  it  be 
borne  in  mind,  however,  that  orthose  is  trans¬ 
lucent,  whilst  oligoclase  is  rather  opaque,  or  in- 
•clines  slightly  to  a  greenish  hue,  a  mistake  of 


this  kind  will  not  readily  occur.  Oligoclase  is 
characterized,  moreover,  by  parallel  microscopic 
striae,  arrd  the  crystals  are  often  complex  and 
macled,  like  those  of  the  albite  of  Carlsbad. 

The  density  of  oligoclase  is  2.633. 

The  oligoclase  analyzed  by  M.  Delesse  was 
taken  from  the  same  block  which  had  furnished 
the  orthose.  The  crystals  were  very  pure. 


The  analysis  gave  :  — 

Silica  .  63.25 

Alumina  .  23.92 

Peroxide  of  iron .  traces 

Oxide  of  manganese .  traces 

Lime .  3.23 

Magnesia .  0.32 

Soda  . . .  6.88 

Potass  .  2.31 


99.91 

These  figures  nearly  correspond  to  those  found 
by  MM.  G.  Rose  and  Rammelsberg  in  their 
analysis  of  the  oligoclase  of  Warmbrunn,  in 
Silesia. 

MICA. 

The  mica  which  protogine  contains  is  a  more 
or  less  deep  green  colour,  and  has  little  or  no 
lustre.  When  calcined  in  an  open  crucible  it 
acquires  a  reddish-bronze  colour,  with  brilliant 
reflections.  Upon  calcination  in  a  close  crucible 
it  acquires  a  blackish-green  colour. 

When  the  mica  of  protogine  is  in  very  thin 
laminse  the  mere  action  of  the  air  suffices  to  im¬ 
part  a  bronze  colour  to  it ;  this  is  a  characteristic 
property  which  may  serve  to  guide  us  in  the  re¬ 
cognition  of  that  mineral,  and  in  distinguishing 
it  from  other  similar  substances. 

The  density  of  the  mica  of  protogine  is  3.127, 
which  is  much  greater  than  that  of  the  micas  of 
granites.  The  superior  density  of  the  protogine 
mica  is  unquestionably  owing  to  the  large  quan¬ 
tity  of  oxide  of  iron  which  that  mineral  contains. 

The  crystals  of  the  protogine  mica  have  the 
form  of  small  irregular  hexagonal  prisms,  with 
the  edges  not  perpendicular  to  the  bases. 

The  edges  of  small  lamime  of  protogine  mica 
are  rounded  with  difficulty  before  the  blowpipe. 
When  the  mica  is  treated  with  fluxes  in  the 
blowpipe  flame  the  presence  of  iron  and  manga¬ 
nese  is  clearly  indicated  ;  in  phosphate  of  soda  it 
dissolves  entirely  in  the  flame  of  the  blowpipe. 

The  protogine  mica  is  perfectly  acted  upon  by 
hydrochloric  acid,  and  the  silica  separates  in  the 
form  of  flocculi.  The  facility  with  which  this 
mica  is  acted  upon  is  most  probably  owing  to 
the  large  proportion  of  iron  which  it  contains. 

The  crystals  which  M.  Delesse  analyzed  were 
taken  from  the  same  block  that  had  equally  fur¬ 


nished  the  orthose  and  oligoclase. 

The  analysis  gave  ;  — 

Silica  .  41.22 

Alumina .  13.92 

Peroxide  of  iron  .  21.31 

Protoxide  of  iron . .  . .  5.03 

Protoxide  of  manganese. . . .  1.09 

Lime  .  2.58 

Magnesia  .  4.70 

Potass .  6.05 

Soda  .  1.40 

Fluorine .  1.58 

Water  and  loss  by  heat  ....  0.90 


99.78 

TALC. 

The  variety  of  talc  which  protogine  contains, 
and  which  is  distributed  through  that  rock  in 
very  small  contorted  laminm,  has  a  pearly  lustre. 
The  colour  varies  from  celadon  to  emerald  and 
pale  greyish  green.  Upon  calcination  it  acquires 
in  some  instances  a  brownish  tint,  in  others  a 
bright  nut-brown  colour,  with  golden  reflections  ; 
whereas  pure  talc  upon  calcination  acquires  a 
very  slightly  yellowish  silver-white  colour. 

The  protogine  talc  is  not  elastic  ;  its  hardness 
is  rather  greater  than  that  of  even  pure  talc. 
Like  the  latter,  it  scratches  glass  after  calcina¬ 
tion. 

Very  thin  laminm  of  talc,  extracted  from 
various  specimens  of  protogine,  were  tried  in  the 
blowpipe  flame ;  at  a  yery  high  temperature 
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their  edges  were  rounded  without  suffering  ex¬ 
foliation,  and  the  fused  portion  was  coloured  by 
iron.  This  property  of  the  protogine  talc  had 
been  already  observed  by  Saussure.  Other  va¬ 
rieties  of  talc,  on  the  contrary,  exfoliate  without 
fusing,  when  exposed  to  the  action  of  the  blow¬ 
pipe  flame.  The  fusibility  of  the  protogine  talc, 
and  the  brown  colour  which  it  acquires  by  cal¬ 
cination,  clearly  indicate  that  it  contains  a  larger 
proportion  of  iron  than  is  contained  in  common 
talc. 

Resides  these  five  minerals,  protogine  may, 
according  to  the  observations  of  MM.  Dufrenoy 
and  E.  de  Beaumont,  contain  accidental  admix¬ 
tures  of  hornblende,  sphene,  iron  pyrites,  garnets, 
and  serpentine. 

Some  veins  of  protogine  contain  fiuor  spar, 
oligiste  iron,  sulphuret  of  molybdenum,  &c.  In 
rOisan  we  find  albite,  rutile,  anatase,  brookite, 
&c.  In  some  veins,  apparently  contemporaneous 
with  the  rock,  and  usually  formed  of  quartz,  we 
find  epidote  and  that  variety  of  chlorite  to  which 
M.  G.  Rose  has  given  the  name  of  ripidolite, 
and  which  is  also  found  in  the  paste  of  protogine. 
— Annalesde  Chimie  et  de  P/tysijue,  January,  1849. 


ON  THE  PREPARATION  OF YITRIFIABLE 
PIGMENTS. 

By  Dr.  A.  WACHTER. 

[Concluded  from  page  231.] 

BLACK  AND  GREY  COLOURS  POR  PAINTING 
PORCELAIN. 

IRIDIUM  BLACK. 

The  fine  grey  powdered  iridium,  as  obtained 
commercially  from  Russia,  is  mixed  with  an 
equal  weight  of  calcined  chloride  of  sodium, 
and  heated  to  a  faint  redness  in  a  porcelain  tube, 
through  which  a  current  of  chlorine  is  passed. 
A  portion  of  the  iridium  is  in  this  manner  con¬ 
verted  into  bichloride  of  iridium  and  sodium, 
which  is  dissolved  out  of  the  ignited  mass  with 
water.  The  aqueous  solution  of  the  double  salt 
is  evaporated  to  dryness  with  carbonate  of  soda, 
and  afterwards  extracted  with  wmter,  which 
furnishes  black  sesquioxide  of  iridium.  The 
latter  is  dried,  and  mixed  with  twice  its  weight 
of  lead-glass  (12  parts  minium,  3  parts  white 
sand,  1  part  calcined  borax,  fused  together), 
and  ground  on  a  plate  of  glass.  The  undecom¬ 
posed  iridium  remaining,  after  the  first  treat¬ 
ment  with  chlorine  and  seasalt,  is  resubmitted  to 
the  same  treatment. 

IRIDIUM  GREY. 

One  part  of  sesquioxide  of  iridium,  4  parts  of 
oxide  of  zinc,  and  24  parts  of  lead-glass  (5  parts 
of  minium,  2  parts  of  sand,  and  1  part  of  calcined 
borax,  fused  together)  are  intimately  mixed,  and 
finely  ground  on  a  plate  glass.  The  iridium 
pigments,  when  burnt  in  upon  porcelain,  present, 
on  examination  with  the  microscope,  the  ap¬ 
pearance  of  sesquioxide  of  iridium,  as  suspended 
in  the  transparent  lead- glass.  In  consequence 
of  the  unchangeability  of  the  sesquioxide  of 
iridium,  it  may  be  mixed  with  every  other 
vitrifiable  pigment  without  injuriously  affect¬ 
ing  its  tints,  a  property  not  attaching  to  any 
other  grey  or  black  pigment  used  in  porcelain 
painting. 

BLACK  FROM  COBALT  AND  MANGANESE. 

Two  parts  of  sulphate  of  cobalt  deprived  of  its 
w'ater  of  crystallization,  2  parts  of  dry  proto¬ 
sulphate  of  manganese,  and  5  parts  of  nitre  are 
well  mixed,  and  heated  to  redness  in  a  hessian 
crucible  until  the  whole  of  the  nitre  is  decom¬ 
posed.  The  mass  when  calcined  is  exhausted 
with  boiling  water,  when  it  furnishes  a  deep 
black  powder,  consisting  of  a  combination  of 
cobalt  and  oxide  of  manganese.  1  part  of  this 
compound  is  mixed  with  2^  parts  of  lead-glass 
(5  parts  minium,  2  parts  sand,  and  1  part  calcined 
borax,  fused  together),  and  ground  on  a  glass 
plate. 

GREY  FROM  COBALT  AND  MANGANESE. 

Two  parts  of  the  compgund  of  oxide  of  cobalt 
and  manganese  are  mixed  and  ground  fine  with 
1  part  of  oxide  of  zinc  and  9  parts  of  lead-glass 
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(5  parts  of  minium,  2  parts  of  sand,  and  1  part  of 
calcined  borax,  fused  together).  The  pigments 
described  in  this  and  the  last  section  are  much 
more  economical  than  those  from  iridium,  and  at 
the  same  time  not  inferior  in  colour.  They  do 
not,  however,  combine  so  well  with  other  colours, 
and  their  tints  vary  somewhat  on  repeated 
bakings.  When  these  colours  are  examined  by 
the  microscope  the  oxide  of  cobalt  and  manga¬ 
nese  are  discovered  not  dissolved  by  the  lead- 
glass,  but  suspended  in  it. 

GROUND  BLACK 

is  a  very  infusible  black  for  painting,  and  is  not 
acted  on  by  the  overlying  colours  on  fusion. 
It  consists  of  5  parts  of  blue  violet  (gold-purple), 
If  part  of  oxide  of  manganese  and  cobalt,  and 
1|  part  of  oxide  of  zinc,  mixed,  and  finely  ground 
on  a  glass  plate. 

WHITE  FOR  COVERING. 

One  part  minium,  1  part  white  sand,  and  1 
part  crystallized  boracic  acid,  are  intimately 
mixed,  and  fused  in  a  porcelain  crucible.  This 
enamel  forms  a  colourless  clear  glass  when  sud¬ 
denly  cooled,  as,  for  instance,  when  poured  into 
water ;  whereas  if  left  to  cool  slowly  it  remains 
perfectly  white  and  opaque.  On  heating  the 
clear,  colourless  glass  to  its  melting  point  it  re¬ 
gains  its  opacity.  This  property  is  common  to 
it  with  the  enamels  produced  by  tungstenic  and 
arsenic  acids ;  opacity  in  the  present  case  is, 
perhaps,  due  to  the  separation  of  silicate  of  lead, 
as  in  the  white  enamels  by  oxide  of  zinc,  or  ar- 
seniate  or  tungstate  of  potash.  It  is  so  exces¬ 
sively  minute  that  under  microscopes  of  the 
highest  powers  the  glass  merely  exhibits  a  yel¬ 
lowish  turbidity,  in  which  no  distinct  particles 
are  visible.  This  white  is  useful  for  marking 
the  lighter  parts  of  pictures  where  the  exposure 
of  the  bare  white  porcelain  surface  would  be  in¬ 
sufficient  for  this  purpose.  AVhen  mixed  in  a 
small  quantity  with  the  green  and  yellow  pig¬ 
ments  it  renders  them  more  easy  to  be  employed 
in  covering. 

LEAD  FLUX. 

This  is  a  colourless  lead-glass,  employed  for 
touching  up  any  parts  of  the  painting  which  may 
have  remained  dull,  and  for  mixing  with  pig¬ 
ments  not  otherwise  easy  of  fusion.  It  is  pre¬ 
pared  by  mixing  together  5  parts  of  minium,  2  of 
white  sand,  and  1  of  calcined  borax. 

RED  AND  BROWN  PIGMENTS  PREPARED  FROM 
PEROXIDE  OF  IRON. 

YELLOW  RED. 

Anhydrous  sulphate  of  the  peroxide  of  iron  is 
heated  to  redness  on  a  dish  in  an  open  muffle, 
and  stirred  with  an  iron  spatula  until  the  sul¬ 
phuric  acid  is  so  far  expelled  that  a  sample 
mixed  with  water  on  a  plate  of  glass  exhibits  a 
fine  yellowish-red  colour  ;  the  peroxide  of  iron 
is  freed  from  any  undecomposed  sulphate  by 
washing,  after  which  it  is  dried.  The  pigment 
is  prepared  by  mixing  7  parts  of  this  yellow- 
reddish  peroxide  with  24  parts  of  lead-glass  (12 
parts  of  minium,  3  parts  of  sand,  and  1  part  of 
calcined  borax,  fused  together),  and  ground  on 
a  plate  of  glass. 

BROWN  RED. 

If  the  process  for  the  expulsion  of  the  sul¬ 
phuric  acid  from  the  persulphate  of  iron  be 
carried  further  than  in  the  last- described  opera¬ 
tion,  the  residue  will  exhibit  a  dark  red  colour, 
well  adapted  for  a  brownish-red  pigment.  It  is 
prepared  in  the  same  manner  as  described  for 
the  yellow  red. 

BLUE  RED  (pompadour). 

On  heating  the  persulphate  yet  more  strongly 
it  is  deprived  of  its  loose  consistence,  becomes 
denser,  and  takes  a  bluish-red  colour.  To  inter¬ 
vene  at  the  precise  moment  when  the  oxide  of 
iron  has  not  acquired  the  carmine  tint  is  diifl- 
cult,  from  the  rapidity  with  which  the  colours 
change  at  this  high  temperature.  To  prepare 
the  pigment,  2  parts  of  the  purple-coloured 
peroxide  of  iron  are  mixed  with  6  parts  of  lead- 
glass,  obtained  by  fusing  5  parts  of  minium,  2  of 
sand,  and  1  of  calcined  borax. 

CHESNUT  BROWN. 

^  This  colour,  of  all  shades,  even  to  black,  is 


obtained  by  raising  the  heat  of  the  persulphate  of 
iron  to  yet  higher  degrees.  The  pigment  is 
prepared  by  mixing  2  parts  of  the  chesnut-brown 
peroxide  with  5  parts  of  lead-glass,  prepared  by 
fusing  12  parts  of  minium,  3  of  sand,  and  1  of 
calcined  borax. 

CHAMOIS. 

One  part  of  the  hydrate  of  the  peroxide  of  iron, 
prepared  by  precipitating  the  peroxide  of  iron 
with  ammonia,  is  mixed  with  4  parts  of  the 
lead-glass  described  in  the  preceding,  and 
ground  on  a  plate  of  glass.  The  colour  is  used 
very  thin,  and  serves  to  produce  a  yellowish- 
bronze  brown. 

FLESH  COLOUR. 

One  part  of  red  peroxide  of  iron,  4  parts  of  dark 
yellow  (ii.),  and  10  parts  of  lead-glass  prepared 
as  d‘ scribed  under  chesnut  brown,  are  well 
mixed,  and  finely  ground  upon  a  glass  plate. 
This  pigment  must  only  be  employed  in  a  thin 
layer.  It  is  susceptible  of  various  tints  by  mix¬ 
ing  with  red  peroxide,  sky  blue,  or  the  dark 
yellow  (ii.).  On  examining  the  porcelain  into 
w'hich  these  colours  have  been  burnt,  the  per¬ 
oxide  is  seen  suspended  unaltered  in  the  clear 
lead-glass  ;  at  least  if  any  is  dissolved  in  the 
lead-glass  the  quantity  is  so  small  as  to  be  im¬ 
perceptible. 

BROWN  PIGMENTS  FOR  PORCELAIN  PAINTING. 

LIGHT  BROWN  (l.). 

Six  parts  of  dry  protosulphate  of  iron,  4  parts 
of  dry  sulphate  of  zinc,  and  13  parts  of  nitre 
are  heated  to  redness  in  a  crucible  until  the  nitre 
is  w'holly  decomposed.  When  the  mass  has 
cooled  the  crucible  is  broken,  the  residue  re¬ 
moved,  and  separated  from  the  soluble  matters  by 
boiling  with  water.  A  combination  of  oxide  of 
zinc  with  peroxide  of  iron  remains  as  a  jmllowish- 
brown  powder.  The  pigment  is  prepared  by 
mixing  2  parts  of  this  compound  with  5  parts  of 
lead-glass  prepared  by  fusing  12  parts  of  minium, 

3  of  sand,  and  1  of  calcined  borax. 

LIGHT  BROWN  (ll.). 

Two  parts  of  dry  sulphate  of  iron,  2  of  dry 
sulphate  of  zinc,  and  5  of  nitre,  are  treated  in 
the  same  manner  as  the  foregoing.  The  com¬ 
pound  of  oxide  of  zinc  and  iron  has  a  lighter 
tint ;  the  pigment  is  prepared  from  it  as  the 
preceding. 

LIGHT  BROWN  (ill.). 

One  part  of  dry  sulphate  of  iron,  2  parts  of  dry" 
sulphate  of  zinc,  and  4  parts  of  nitre,  are  treated 


as  the  foregoing. 

When  the  light  brown  colours  have  been  burnt 
in  upon  porcelain,  they  possess,  under  the 
microscope,  the  appearance  of  transparent  par¬ 
ticles  of  the  yellowish  oxide  of  iron  suspended 
in  colourless  lead-glass. 

BISTER  BROWN  (l.). 

One  part  dry  sulphate  of  manganese,  8  parts 
dry  sulxihate  of  lime,  12  parts  dry  sulphate  of 
iron,  and  2G  parts  nitre,  are  treated  as  directed 
for  light  brown  (No.  I.),  and  the  dark  brown 
powder  produced  is  mixed  with  2^  times  its 
weight  of  lead-glass,  conqiounded  as  for  light 
brown  (No.  I.). 

BISTER  BROWN  (ll.). 

One  part  dry  sulphate  of  manganese,  4  parts 
dry  sulphate  of  iron,  4  parts  clry  sulphate  of 
zinc,  and  12  parts  nitre,  are  treated  as  the  pre¬ 
ceding.  The  product  is  of  a  somewhat  darker 


tint. 

SEPIA  BROWN  (i.). 

One  part  dry  sulphate  of  iron,  1  part  dry  sul¬ 
phate  of  manganese,  2  parts  dry  sulphate  of 
zinc,  and  5  parts  nitre,  are  treated  as  directed  for 
light  brown  (No.  I.).  A  greyish-brown  pig- 
rnent  is  thus  obtained,  which  is  mixed  with  2^ 
times  its  weight  of  a  glass  of  the  composition  in 
light  brown  (No.  I.). 

SEPIA  BROWN  (ii.). 

One  part  of  calcined  sulphate  of  iron,  2  parts 
of  calcined  sulphate  of  manganese,  and  6  parts  of 
calcined  sulphate  of  zinc  are  treated  as  for  the 
former  sepia  browm. 

DARK  BROWN. 

One  part  of  dry  sulphate  of  cobalt,  4  parts  of 
sulphate  of  zine,  4  parts  of  dry  sulphate  of  iron, 


and  10  parts  of  nitre,  are  mixed  and  treated  as 
directed  under  light  brown  (No.  II.).  A  beautiful 
dark  reddish-brown  combination  of  the  oxides 
of  cobalt,  zinc,  and  iron  results,  which  is  mixed 
with  2 1  times  its  weight  of  the  same  lead-glass 
as  the  preceding  coh.urs. 

CHROME  BROW^N. 

One  part  of  hydrated  peroxide  of  iron  is 
closely  mixed  with  2  parts  of  the  chromate  of 
protoxide  of  mercury,  and  heated  to  redness  in  a 
dish  in  an  open  muffle,  to  expel  the  whole  of 
the  mercury.  The  dark  reddish-brown  com¬ 
pound  of  the  oxides  of  chromium  and  iron  is 
mixed  ivith  3  times  its  weight  of  lead-glass, 
prepared  by  fusing  5  parts  of  minium,  2  parts  of 
sand,  and  1  part  of  calcined  borax.  Examina¬ 
tion  of  these  brown  colours  under  the  microscope 
demonstrates  that  they  are  merely  suspended  in 
the  lead-glass,  and  not  di.«solved.  It  will  be 
found  a  cheaper,  as  well  as  a  more  certain,  method 
to  prepare  the  coloured  combinations  of  the 
oxides  in  the  dry  way  for  the  colours  which 
constitute  the  pigments  than  to  precipitate 
the  mixed  solutions  by  caibonate  of  soda, 
and  calcining  the  precipitates,  as  may  be 
done.  If  the  oxides  were  mixed  with  the  lead- 
glass  in  a  separate  instead  of  a  combined  state, 
the  colour  would  be  impure,  and  after  the  firing 
would  exhibit  the  tints  in  a  thick  and  thin  layer ; 
the  colours  before  and  after  the  firing  would  be 
totally  different,  and  the  artist  would  thus  be 
deceived.* — Liebig’s  Annalen,  January,  1849. 


ON  A  SERIES  OF  ORGANIC  ALKALIS 
IN  RELATION  WITH  AMMONIA. 

By  A.  WURTZ. 


The  history  and  theory  of  the  ammoniacal 
compounds  have  always  been  regarded  with 
great  interest  as  these  compounds  are,  in  a 
manner,  a  medium  of  communication  between 
inorganic  and  organic  chemistry.  Ammonia, 
the  most  simple  and  most  powerful  of  organic 
bases,  would  be  the  type  of  that  large  class 
of  bodies  but  for  one  important  fact,  to 
which,  however,  an  undue  value  has  been 
as, signed,  viz.,  that  it  contains  no  carbon.  In 
my  opinion  this  difiference  is  not  sufficient  to 
separate  it  from  the  organic  bases  ;  indeed  I  have 
succeeded  in  converting  this  alkali  into  a  true 
organic  compound,  and  that  without  depriving  it 
of  one  of  its  properties  as  a  powerful  base,  or  even 
its  odour,  by  adding  the  elements  of  the  hydro¬ 
carbon  C.^  Hg.  By  adding  toNHs  the  elements 
of  1  equivalent  of  methylene,  CgH2,  the  compound 
Cg  Ilg  N,  which  I  call  mcthylic  ammonia,  is  pro¬ 
duced.  By  adding  the  elements  of  ethylei  e, 
C4  114,  to  ammonia,  ethylic  ammonia,  C4  H.^  N,  is 
obtained.  The  compound  bodies  Cg  Hg  N  and 
C4  II7  N  may  be  regarded  as  methylic  ether, 
Cg  Hg  O,  and  ordinary  eihir,  C4  II,  O,  the 
equivalent  of  oxygen  being  replaced  by  an 
equivalent  of  amidogen,  Nllg ;  or  they  may  be 
viewed  as  ammonia  in  which  1  equivalent  of 
hydrogen  is  replaced  by  methylium,  Co  H, 


3> 


or 


ethylium,  C4  Hg.  The  following  representation 
exhibits  the  relation  subsisting  between  these 
substances  and  ammonia  : — 

Hg  N,  ammonia.  NHg,  H,  hydr amide. 

Cg  Hg  N,  methylic  am-  NHg,  Cg,  Hg, 
nionia.  rnide. 

C4  H-  N,  ethylic  am-  NH,,  C4,  Hg,  ethyla- 
monia.  mide. 

The  names  ethylamide  and  methydamide  will 
be  employed  throughout  this  paper  to  designate 
the  two  new  bases.  The  two  substa.nces  are  pro¬ 
duced  under  three  different  circumstances — by 
the  action  of  potash  on  cyanic  ethers,  by  the 
action  of  potash  on  cyanuric  ethers,  and  by 
the  action  of  potash  on  the  ureas.  A  few  for¬ 
mula  will  best  exhibit  these  reactions  ; — 
CgNO.HO-h  2KO  -f  2HO  =  2CO2,  KO  -t-HgN 
Cyanic  acid.  Ammonia. 


♦  Liebig  has  examined  the  rvliole  of  the  colours  dcecribed 
in  the  above  article,  and  pronounced  them  superior  in  most 
instances  to  those  generally  produced, 
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gNO.C^HaO  +2KO+2HO=  >  N 

Cyan  ate  of  2CO2,  KO+  5  Methylamide, 

methylene. 

C,n  NO,  C4  Hg  0+2KQ  +  2HO  =  |  C4  N 
Cyanic  ether.  2CO2  ,  KO  +  j  Ethylamide. 
Since  cyanuric  acid  and  the  cyanuric  ethers 
are  isomeric  with  the  cyanic  compounds,  it  will 
suifice  to  multiply  the  preceding  formula  by 
3  to  explain  the  second  mode  of  formation. 
It  only  remains  to  speak  of  the  ureas  ;  the  sub¬ 
joined  equations  will  exhibit  the  manner  in 
which  they  give  rise  to  these  bases  : — 

C2  H4N2  O2  +  2K0-f2H0  =  2C02  ,  KO-fHgN 
Urea.  ’  +H3N 

C4  He  N2  O2  +  2K0+2H0z=2C02  .KO+Ha  N 
Acetic  urea.  +  C2  Hg  N 

Cg  Hg  N2  O2  +  2KO  +  2HO  =  2CO  2 ,  KO  +  Hg  N 
Metacetic  urea.  -f-C^  H7  N 

Ilydrochlorate  of  Methylamide. — This  salt  was 
obtained  by  boiling  cyanurate  of  methylene  with 
an  excess  of  potash  in  an  apparatus  arranged  so 
that  the  vapours  of  methylamide  may  pass  into 
a  refrigerator  and  be  condensed  in  a  receiver 
containing  pure  water.  The  exceedingly  caustic 
liquor  thus  obtained  has  a  strong  odour  of  am¬ 
monia,  of  which  alkali  it  contains,  however,  not 
a  trace,  for  when  saturated  with  hydrochloric 
acid  and  evaporated  to  dryness  the  residue, 
which  consists  of  hydrochlorate  of  methylamide, 
dissolves  immediately  in  hot  alcohol.  The  salt 
on  cooling  crystallizes  in  beautiful  laminae,  iri- 
discent  while  they  float  in  the  liquid,  and  as¬ 
suming  a  nacreous  appearance  when  dry.  They 
gave  on  analysis  : — 


Carbon .  17.4  2  =  12  17.7 

Hydrogen .  8.7  6=  6  8.8 

Chlorine .  52.2  1=35.5  52.5 

Nitrogen .  21.7  1  =  14  21.0 


Hydrochlorate  of  Methylamide  and  Chloride  of 
Platinum, — In  beautiful  golden  scales,  which 
dissolve  in  hot  water,  and  contain  CIH,  Cg  Hg  N 
Pt  Clj.  They  gave  on  analysis  : — 


Carbon .  5.3  2=  12  5.0 

Hydrogen....  2.8  6=  6  2.5 

Chlorine .  44.4  3  =  106.5  44.9 

Platinum  ....  41.4  1=  98.6  41.5 

Nitrogen .  1=  14  6.1 


Nitrate  of  Methylamide, — In  beautiful  trans¬ 
parent  prisms,  which  dissolve  in  alcohol. 

Hydrochlorate  of  Ethylamide, — I  have  obtained 
this  substance  both  with  cyanic  and  cyanuric 
ether.  It  dissolves  in  absolute  alcohol,  and 
crystallizes  in  laminaj ;  its  melting  point  is  below 
212®,  and  on  cooling  it  solidifies  into  a  crystal¬ 
line  mass.  On  distillation  with  burnt  lime  it 
gives  off  ethylamide  in  the  form  of  an  ex¬ 
ceedingly  caustic  liquid,  which  has  a  very 
strong  odour  of  ammonia,  and  which  pre¬ 
cipitates  all  the  metallic  salts,  and  ev.en  those 
of  magnesia.  In  solutions  of  salts  of  copper  it 
forms  at  first  a  blue  precipitate,  which  afterwards 
again  dissolves  to  an  azure-blue  liquid  ;  in  .salts 
of  nickel  it  produces  a  green  precipitate,  which 
does  not  redissolve  as  ammonia  does.  The  liquid 
did  not  contain  a  trace  of  ammonia,  as  I  satisfied 
myself  by  saturating  it  with  hydrochloric  acid; 
the  residue,  after  drying,  dissolved  entirely  in 
absolute  alcohol,  and  with  chloride  of  platinum 
formed  a  double  salt.  The  composition  of  hydro¬ 
chlorate  of  ethylamide  is  repre.sented  by  the 
formula  CIH,  C4H7N.  On  analysis  the  salt 
gave  : — 


Carbon  . .  . 

...  28.9 

29.4 

4  = 

=  24 

29.4 

Hydrogen  . 

...  9.9 

9.9 

8  = 

=  8 

9.8 

Chlorine  . 

...  43.7 

1  = 

=  35.5 

43.6 

Nitrogen  . 

...  17.5 

1  = 

=  14 

17.2 

Hydrochlorate  of  Ethylamxide  and  Chloride  of 
PUUinu  n  crystallized  in  gold  scales,  soluble  in 
water.  Analysis  gave : — 


Carbon  . . . . , 

....  9.5 

4  = 

24 

9.5 

Hydrogen  . . 

8  = 

8 

3.2 

Chlorine  . . . 

...  42.0 

3  = 

106.5 

42.4 

Nitrogen  . . . 

•  •  •  •  •  • 

1  = 

14 

5.7 

Platinum  . . 

1  = 

98.6 

39.2 

I  trust  soon  to  be  able  to  give  a  complete 
history  of  these  alkalis. — Comptes  Rendus,  Peb. 
12,  1849. 


ANALYSES  OF  FELSITE,  OLIGOCLASE, 
AND  MUROMONTITE. 

By  M.  KERNDT. 


FELSITE. 

M.  Kerndt  analyzed  crystallized  green  felsite 
from  Bodenmais.  The  density  of  the  crystals 


was  2.5465. 

The  analysis  gave  : — 

Silica .  63.657 

Alumina  .  17.271 

Potass .  10.659 

Soda .  5.134 

Lime .  0.394 

Magnesia  .  2.281 

Protoxide  of  iron .  0.451 


Protoxide  of  manganese.. . .  0. 153 


100.000 

OLIGOCLASE. 

The  oligoclase  analyzed  was  taken  fromBoden, 
near  Marienberg,  in  the  Erzgebirge. 


Its  density  was  2.66  to  2.68. 

The  analysis  gave  : — 

Silica . 

61.958 

Alumina  . . . 

22.658 

Potass  . 

3.079 

Soda . 

9.432 

Lime . 

2.025 

Magnesia . 

0.104 

Peroxide  of  iron  . . . ,, . 

0.348 

Peroxide  of  manganese  ...  . 

0.396 

100.000 

MUROMONTITE. 

This  is  the  name  given  by  M. 

Kerndt  to  a 

certain  ceriferous  mineral  which  is  met  with  in 

the  environs  of  Manersberg,  near 

Marienberg, 

in  the  Erzgebirge.  It  is  found  in 

black  grains, 

which  have  a  greenish  reflection. 

Its  density  is  4.263  to  4.265. 

The  analysis  gave  : — 

Silica . 

31.089 

Yttria . 

37.140 

Glucina . 

5.510 

Alumina . 

2.230 

Oxide  of  lanthanium . 

3.530 

Oxide  of  cerium . 

5.540 

Protoxide  of  iron . 

11.230 

Protoxide  of  manganese  . . . 

0.900 

Lime . 

0.710 

Magnesia . 

0.420 

SocTa . . 

0.650 

Potass . 

0.170 

Water  . 

0.820 

99.939 

— Journal  de  Physique  et  de  Chimie. 

HINTS  TOWARDS  A  CLASSIFICATION 
OF  COLOURS. 

By  Professor  J.  D.  FORBES.* 


To  classify  and  describe  colours  is  not  so  easy 
a  matter  as  it  might  at  first  sight  appear  to  be  ; 
and  yet  it  is  of  very  considerable  interest,  as 
well  scientific  as  artistical.  It  is  impossible  that 
this  shall  be  completely  done  until  we  under¬ 
stand  lar  better  than  at  present  the  cause  of  the 
colours  of  bodies,  natural  or  artificial.  Had 
New'ton’s  explanation  of  these  colouis  been  as 
satisfactory  as  it  was  for  the  phenomena  of  the 
solar  spectrum,  the  classification  of  colours  would 
be  more  simple  and  obvious  than  it  is.  My  pre¬ 
sent  object  is  to  treat  the  subject  not  at  all  as  a 
matter  of  art,  neither  as  to  the  effect  which 
colours  produce  in  painting  as  an  imitative  ait, 
nor  as  to  the  chemical  art  of  producing  and  com¬ 
bining  pigments ;  but  simply  as  a  matter  of  de¬ 
scription  and  nomenclature,  so  that  the  objective 
effects  of  varied  tints  and  hues  may  be  referred  to 
some  standard  classification  of  colours  and  their 
modifications.  I  shall  then  state  what  progress 
I  have  made  in  forming  such  a  standard  suite  of 
colours. 

*  Communioaied  by  the  author  to  “  The  Philosophical 
Magazine,”  having  been  read  before  the  Boyal  Society  of 
Edinburgh,  December  4,  1848,  and  January  15,  1849. 


I  am  unable,  and  have  not  the  intention,  to 
give  a  complete  history  of  the  principles  and 
methods  adopted  at  different  times  for  classifying 
and  compounding  colours  for  the  use  of  the 
painter,  and  in  imitation  of  natural  hues  which 
probably  exhaust  all  which  art  can  succeed  in 
producing.  For  what  I  shall  now  state  I  am  in 
part  indebted  to  the  ingenious  essay  of  the  pro¬ 
found  Lambert,  called  “  Beschreibung  einer 
Ausgemahlten  Farbenpyramide.” 

Pliny,  in  describing  the  pigments  used  by  the 
most  famous  painters  in  their  pictures,  mentions 
four,  which,  according  to  Lambert,  were  white, 
ochre-yellow,*  red,  and  black  ;  and  he  supposes 
that  a  bluish  tint  may  have  been  obtained  by 
diluting  the  black  and  white.  Leonardo  da 
Vinci,  himself  a  painter  of  the  first  order,  appears 
to  have  had  clear  ideas  on  the  subject  of  the 
formation  of  compound  colours  from  their 
simplest  elements ;  and  although  he  reckons 
six,  namely,  white,  yellow,  green,  blue,  red,  and 
black,  yet  it  is  scarcely  to  be  supposed  that  he 
was  not  aware  that  green  could  be  compounded 
of  yellow  and  blue,  and,  therefore,  we  may  pro¬ 
bably  admit  that  he  regarded  blue,  red,  and 
yellow  as  the  primary  colours,  to  be  mixed  with 
white  or  black  according  to  the  degree  of 
shadow  in  which  they  are  to  be  represented. 

Waller,  in  the  Philosophical  Transactions  for 
1686,  attempts  a  classification  of  colours  and 
pigments,  proceeding  upon  the  basis  (which 
appears  to  be  there  assumed  as  generally  ad¬ 
mitted)  that  red,  yellow,  and  blue  are  the  sole 
primary  colours.  This  paper  was  originally  ac¬ 
companied  by  a  diagram  of  hues,  which  is,  how¬ 
ever,  wanting  in  the  copies  which  I  have  ex¬ 
amined. 

Newton’s  discovery  of  the  composition  of  white 
light  was,  of  course,  an  important  step  in  the 
theory  of  the  composition  of  colours  generally  ; 
although  that  apparent  paradox  did  not  fail  to 
introduce  some  difficulties  into  the  explanation 
of  the  action  of  pigments,  which  have  not  un¬ 
naturally  affected  the  views  of  persons  accus¬ 
tomed  to  regard  the  subject  solely  as  one  of  art, 
and  at  the  same  time  to  complicate  it  somewhat 
by  the  introduction  of  seven  colours  in  the  com¬ 
plete  spectrum,  red,  orange,  yellow,  green,  blue, 
indigo,  and  violet.  Perhaps  it  is  not  too  pre¬ 
sumptuous  to  say,  that  but  for  some  peculiar 
respect  for  the  number  seven,  and  more  par¬ 
ticularly  from  a  fancied  analogy  between  the 
spaces  occupied  by  the  colours  and  the  musical 
intervals,  Newton  would  not  have  classed  blue 
and  indigo  as  distinct  colours,  in  which  case  we 
may  consider  that  the  Newtonian  spectrum  con¬ 
sists  of  the  three  primary  colours,  red,  yellow, 
and  blue,  and  the  three  secondary,  orange,  green, 
and  purple.  Newton  was  perfectly  aware  that 
by  combining  the  primary  colours,  such  as 
yellow  and  blue  together,  a  green,  not  distin¬ 
guishable  from  that  of  the  spectrum  except  by 
its  refrangibility,  will  be  formed;  and  he  also 
observed  the  effect  of  combining  three  or  more 
coloured  rays,  which  generally  tend  to  a  more  or 
less  perfect  whiteness,  though  it  does  not  appear 
that  Newton  ever  actually  formed  white  light  by 
the  partial  combination  of  certain  rays  of  the 
spectrum.  For  he  states  (Prop.  VI.,  p.  136, 
edit.  1730)  expressly,  “I  could  never  yet  by 
mixing  ordy  two  primary  colours  produce  a  per¬ 
fect  white.  Whetlier  it  may  be  compounded  of 
a  mixture  of  three  taken  at  equal  distances  in  the 
circumference  [of  the  figure  of  a  circular  spec¬ 
trum  which  he  is  describing]  I  do  not  know; 
but  of  four  or  five  I  do  not  much  question  but  it 
may.  But  these  are  curiosities  of  little  or  no 
moment  to  the  understanding  of  the  phenomena 
of  nature.  For  in  all  whites  produced  by  nature 
there  uses  to  be  a  mixture  of  all  sorts  of  rays  and 
by  consequence  a  composition  of  all  colours.” 

Every  optician  knows  Newton’s  empirical 
rule  for  the  estimation  of  the  colour  produced 
by  the  mixture  of  any  number  of  the  elementary 
colours  of  the  spectrum  and  in  any  proportions. 
But  it  is  necessary  here  to  repeat  it,  because  it 
would  appear  to  simplify  the  scale  of  colours 

*  Silaceus,  the  word  translated  ochre-yellow,  is  of  very 
doubtful  signiiication. 
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much  indeed,  were  colours  only  such  as  the 
composition  of  the  coloured  rays  of  light  pre¬ 
sent.  Imagine  a  circle  drawn  w'hose  centie  is 
pure  white,  and  its  circumference  presents  in 
order  all  the  colours  of  the  spectrum  in  succes¬ 
sion,  and  occupying  arcs  proportioned  to  their 
lengths  in  the  true  spectrum,  the  two  ends  of 
the  spectrum,  or  the  extreme  violet  and  red, 
coalescing  at  one  place.*  Let  these  colours  pass 
gradually,  by  the  mixture  of  white  light,  from 
their  intensest  development  at  the  circumference 
to  perfect  whiteness  at  the  centre  of  the  circle. 
Suppose  it  were  required  to  find  the  effect  of 
mixing  two  parts  of  green,  one  of  red,  and  one 
of  violet.'  At  the  circumference  of  the  circle,  and 
at  the  centre  of  the  green  space,  describe  a 
small  circle  whose  area  is  2 ;  at  the  middle 
points  of  the  red  and  violet  describe  circles 
whose  areas  are  1 ;  find  the  centre  of  gravity  of 
the  three  circles  :  it  will  be  found  on  the  diagram 
over  the  tint  which  the  mixture  of  rays,  it  ac¬ 
tually  formed,  will  present. 

Since  the  quantity  of  colour  in  any  mixture 
is  to  be  regarded  in  this  arbitrary  construction 
as  applied  at  the  centre  of  the  arc  appropriated 
to  each  colour,  and  since  no  two  such 
points  are  directly  opposed  to  one  another 
in  the  circle,  it  follows  by  construction  (as 
M.  Biot  has  remarked)  that  a  perfect  white 
cannot  be  compounded  out  of  only  two  colours 
in  the  spectrum.  This  corresponds  with  New¬ 
ton's  experience,  that  such  a  colour  (the  mix¬ 
ture  of  two  opposites)  “shall  not  be  perfectly 
white,  but  some  faint  anonymous  colour,’’  But 
these  experiments  merit  well  a  careful  repetition, 
which  I  am  not  indeed  aware  that  they  have 
ever  received  ;  and  it  is  very  probable  that 
Newton  never  made  them  with  a  pure,  or  even 
an  approximately  pure,  spectrum. f 

But  Newton’s  celebrated  experiment  of  mixing 
together  coloured  powders  until  he  obtained  a 
perfectly  indefinite  grey  is  most  to  our  present 
purpose.  He  describes  in  the  fifteenth  experi¬ 
ment  of  the  second  part  of  his  first  book  of 
Optics  the  various  dry  pigments  which  he 
employed,  the  most  effective  of  which  was  a 
mixture  of  orange,  purple,  green,  and  blue, 
which  “  became  of  such  a  grey  or  pale  white  as 
verged  to  no  one  of  the  colours  more  than  to 
another  ”  (p.  131),  which  when  powerfully 
illuminated  by  the  sun  was  an  exact  match  for 
a  pure  white  paper  less  perfectly  illuminated. 
The  reason  why  it  does  not  appear  absolutely 
white  under  ordinary  circumstances  Newton 
thus  explains : — 

“  All  coloured  powders  do  suppress  or  stop 
in  them  a  very  considerable  part  of  the  light 
by  which  they  are  illuminated.  For  they  be¬ 
come  coloured  by  reflecting  the  light  of  their 
own  colours  more  copiously  and  that  of  all  other 
colours  more  sparingly,  and  yet  they  do  not  re¬ 
flect  the  light  of  their  own  colours  so  copiously 
as  white  bodies  do.’’  [This  he  illustrates  by 
illuminating  red  lead  and  white  paper  with  the 
red  ray ;  the  white  paper  appears  the  more 
brilliantly  red  of  the  two.]  “  Therefore,  by 
mixing  such  powders  [powders,  namely,  of 
various  colours],  we  are  not  to  expect  a  strong 
and  full  white,  such  as  is  that  of  paper,  but 
some  dusky  obscure  one,  such  as  might  arise  from 

•  The  limits  of  the  several  colours  will  occur,  according 
to  the  Newtonian  proportions,  at  the  following  angles  in  a 
continued  graduation; — 


Bed  begins  at . 

Orange . 

Yellow . 

.  94.57 

Green  . 

Blue . 

Indigo  . 

Violet . . . . . 

.  299.15 

+  If  Newton’s  circular  figure  was  intended  (which,  how¬ 
ever,  M.  Biot  question.s)  to  be  divided  according  to  the 
accurate  proportions  of  the  colours  in  the  spectrum,  it 
would  be  a  matter  of  great  difficulty  to  assign  the  due 
proportions  to  the  extreme  red  and  violet ;  any  variation  in 
this  respect  would  alter  the  character  of  the  diami  trically 
opposed  lints,  and  make  a  perfectly  white  compound  of 
two  tints  possible,  or  the  reverse.  It  is  hardly  necessary 
to  add  here,  that  the  perfect  white  produced  by  the  com¬ 
plementary  tints  which  occur  in  experiments  of  depolari¬ 
zation  arises  from  the  mixture  of  colours  of  a  very  complex 
constitution. 


a  mixture  of  light  and  darkness,  or  from  white 
and  black,  that  is,  a  grey,  or  dun,  orrusset-brown, 
such  as  are  the  colours  of  a  man’s  nail,  of  a 
mouse,  of  ashes,  of  ordinary  stones,  of  mortar,  of 
dust  and  dirt  in  the  highways,  and  the  like,” 

Whatever  maj'  he  thought  of  Newton’s  theory 
of  the  colours  of  natural  bodies  (w^hich  refers 
them  to  the  colours  of  thin  plates),  the  reason¬ 
ing  of  the  above  paragraph  will  hardly  be  ques¬ 
tioned.  There  will,  therefore,  be  always  this 
essential  difference  between  compounding  rays 
of  the  spectrum  and  compounding  pigments, 
that  in  the  former  case,  by  throwing  light  of  two 
or  more  colours  upon  a  white  screen,  each  of 
these  colours  being  reflected  with  equal  vivid¬ 
ness,  the  brightness  of  the  screen  will  be  the 
sum  of  the  brightnesses  due  to  the  several  rays 
(and  if  a  sufficient  number  of  rays  be  combined 
the  result  will  be  a  dazzling  white)  ;  but,  on  the 
other  hand,  by  combining  pigments  we  do  not 
add  together  lights,  but  merely  construct  a 
ground  or  screen  capable  of  scattering  a  greater 
number  of  the  constituents  of  a  beam  of  white 
light  which  falls  upon  it.  Thus  there  will  be  an 
inevitable  quantity  of  darkness  or  absorbent 
faculty  in  the  constitution  of  every  artificial 
colour,  whatever  be  its  predominant  reflecting 
hue  ;  and  the  mixture  of  pigments  will  not  tend 
to  increase  the  brightness,  as  the  mixture  of 
lights  would  do,  but  only  to  mix  with  the  funda¬ 
mental  darkness  of  the  surface  a  portion  of 
light  which  shall  be  of  a  mixed  instead  of  a 
simple  hue. 

Let  us  suppose  for  a  moment  a  simple  case. 
Let  us  admit  that  a  paper  thickly  coated  with 
ultramarine  can  reflect  none  but  blue  rays,  and 
that  a  paper  coated  with  chrome-yellow  reflects 
only  yellow  rays.  But  further  than  this,  a  share 
of  the  blue  and  of  the  yellow  light  falling  on 
each  is  absorbed  ;  suppose  one  half  to  be  thus 
lost.  If  a  compound  pigment  of  blue  and  yellow 
be  formed  and  exposed  to  the  same  white  ray  as 
before,  we  cannot  expect  that  it  should  have 
more  brilliancy  than  either  one  or  other  of  the 
primitive  colours,  whilst  it  is  evident  that  the 
union  of  rays  of  yellow  and  blue  light  upon  a 
white  screen  would  have  a  twofold  splendour.* 
For  we  must  admit  the  reflecting  particles  in  each 
of  the  separate  pigments  to  he  so  densely  spread 
that  a  ray  of  light  can  fall  nowhere,  on  the 
ultramarine  for  instance,  but  it  finds  a  particle  of 
colour  ready  to  decompose  and  reflect  it,  and  the 
same  of  the  pure  yellow  pigment ;  in  a  mixture, 
therefore,  of  the  two,  the  surface  may  be  regarded 
as  equally  divided  amongst  an  infinite  number 
of  the  blue  and  the  yellow  reflecting  points,  so 
that  the  reflected  light  is  half  yellow,  half  blue, 
but  altogether  is  no  more  than  the  amount  which 
either  pigment  covering  the  whole  surface  would 
have  reflected.  We  must  not,  therefore,  suppose 
that  by  mixing  pigments  we  render  the  surface 
on  the  whole  more  reflective,  that  is  to  say, 
more  luminous,  than  before.  Experience  con¬ 
firms  this  anticipation.  On  the  whole,  then,  in 
this  experiment,  half  the  light  is  still  ahsorded 
and  half  of  the  remainder  is  yellow,  the  rest 
blue,  constituting  a  green  colour. 

Similar  reasoning  will  hold  true  of  any  num¬ 
ber  of  separate  colours  combined  into  one  ;  and 
as,  perhaps,  no  pigment  reflects  only  one  pure 
colour  of  the  spectrum,  the  mixtures  will  always 
be  more  compound  than  they  are  assumed  to  be, 
and  give  hues  of  al way's  increasing  impurity. 

The  process  of  mixture  cannot  in  any  case  be 
expected  to  improve  the  power  of  reflecting  the 
pure  colours  residing  in  the  constituent  pig¬ 
ments.  It  is  much  more  likely  to  deteriorate  it, 
which  will  tend  to  give  a  tone  of  always  less 
absolute  brightness  to  more  complex  colours. 

The  process  of  mixing  pigments  may  often 
aflfect  their  relative  strength,  especially  if  moisture 
be  used.  There  may  be  a  mutual  action,  which 
will  cause  an  undue  preponderance  of  one  or 
other  constituent.  These  difficulties  have  con¬ 
stantly'  been  felt  by  those  who  have  endeavoured 
to  compound  colours  from  their  elements. 

•  What  is  meant  here  by  speaking ot‘  rajs  of  different 
colours  having  “  equal"  or  “  twolold”  brilliancy  will  be 
explained  by  and  by. 


We  have  assumed  above  that  the  reflective 
power  of  pigments  of  different  colours  is  the 
same.  But  this  does  not  appear  to  be  the  case. 
The  ingenious  experiments  of  Lambert,  which 
though  probably  but  rough  appro.ximations  are 
yet  valuable  as  such,  inform  us  that  the  whitest 
surface  reflects  j^ths  of  the  white  incident  rays, 
and  king’s  yellow  almost  as  much  of  rays  of  its 
own  colour ;  but  the  brightest  red  (cinnabar) 
reflects  but  ^rd  of  its  own  coloured  light,  and  a 
blue  surface  (mountain  Berlin  blue)  but  -Lth  of 
the  blue  rays. 

On  these  principles  we  may  expect  that  if  the 
circumference  of  a  wheel  be  painted  with  stripes 
of  red,  yellow,  and  blue,  alternating  with  one 
another,  so  that  the  extent  occupied  by  these 
colours  shall  be  in  certain  determinate  propor¬ 
tions,  the  mixture  shall  appear  white,  or  rather 
neutral  grey,  the  wheel  being  put  in  rapid  lota- 
tion.  We  can  estimate  the  illumination  of  the 
surface  compared  to  that  of  white  paper  in  the 
following  manner. 

The  proportional  extent  of  the  surfaces  may 
be  found  by  direct  experiment,  or  otherwise  thus. 
By  Newton’s  rule  of  compounding  colours,  we 
may  deduce  that  a  white  compounded  of  red, 
yellow,  and  blue,  must  consist  of  38.6,  19.6,  and 
41.8  rays  out  of  100  of  these  colours  respectively ; 
for  the  centres  of  gravity  of  the  red,  yellow,  and 
blue  sectors  make  angles  of  91°  54'. .3  between  the 
red  and  yellow,  115°  26'  between  the  yellow  and 
blue,  and  152°  39'. 5  between  the  blue  and  red.  In 
order  that  the  centre  of  gravity  of  the  whole  shall 
coincide  with  the  centre  of  the  circle,  the 
primary  colours  must  be  in  proportion  to  the 
sines  of  those  angles,  which  are  .9785,  .9031, 
and  .4593 ;  the  first  being  blue,  the  second  red, 
and  the  third  yellow',  which  give  the  proportions 
above  stated.  And  there  can  be  little  doubt 
that  this  rule  is  sufliciently  correct,  though  we 
restrict  the  colours  of  the  spectrum  to  three 
only  ;  for  the  centre  of  gravity  of  the  blue  (for 
example)  may  be  regarded  as  the  centre  of 
gravity  likewise  of  the  blue  contained  in  the 
green,  and  that  in  the  indigo  and  violet ;  and  so 
of  the  other  colours. 

Let,  then,  the  proportions  0.386  =  11,  0.196  = 
Y,  0.418  =  B,  represent  the  constituents  of  white 
light  in  the  spectrum,  their  sum  being  =  1.  But, 
by  what  has  been  said  of  Lambert’s  experiments, 
it  appears  that  red,  yellow,  and  blue  pigments 
reflect  but  grd,  -^^ths,  and  .^th  of  the  rays  of 
those  respective  colours  which  fell  upon  them. 
Therefore,  to  have  reflected  light  of  the  same 
composition  with  the  white  of  our  tricolonred 
spectrum,  we  must  have  the  surfaces  of  the 
colours  larger  in  proportion  as  their  reflecting 
power  is  less.  Hence  the  spaces  in  our  coloured 
wheel  must  be 

....  1.157=n 

....  0.490 =y. 

....  2.927=5. 

The  sum  of  these  ....  4.574=«. 
Consequently,  of  all  the  red  rays  which  fall 
upon  our  tri- coloured  surface  only  the  fraction 

1  T 

.  —  are  reflected  (for  of  those  which,  fall  on 
3  n 

the  yellow  and  blue  spaces,  none  are  reflected, 
and  but  one  third  of  those  falling  on  the  red), 
that  is, 

—  or  .0843 
n 

Y 

Ofthe  whole  yellow  rays  are  reflected  — or  .0429 

71 

B 

Of  the  whole  blue  rays  are  reflected  _  or  .0914 

n 

In  short,  the  reflected  light  is  white  light, 
whose  intensity  is  attenuated  by  reflection  n  or 
4.57  times ;  whereas,  had  it  been  incident  on 
white  paper,  it  would  have  still  had  ■j'Lths  of  its 
first  brightness,  or  been  attenuated  only  2.60 
times,  This  abundantly  explains  why  the  result 


Red .  3R  or 

10 

Yellow  .  . .  -^pY  or 
4 

Blue .  7B  or 
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is  a  grey  colour,  not  a  bright  white.*  The  pro¬ 
portions  of  the  surfaces  of  bright  colours  whose 
mixture  produces  white  (r,  y,  b  in  the  preceding 
notation)  is  5,  3,  and  8,  as  given  by  Field. 

It  is  to  Mayer,  the  mathematician,  that  we 
owe  a  complete  and  perfect  diagram  of  mixed 
colours,  starting  from  red,  yellow,  and  blue  as 
constituents.  Let  the  extreme  corners  of  a 
triangle  be  painted  of  these  colours,  and  let  the 
periphery  of  the  triangle  be  composed  of  gra¬ 
duating  colours  between  each  pair  of  these  re¬ 
spectively  ;  then  the  centres  of  the  sides  of  the 
triangle  will  be  occupied  by  perfect  orange,  per¬ 
fect  green,  and  perfect  purple,  each  of  which  will 
pass  in  each  direction  towards  the  predominating 
primary  colour.  The  periphery  of  Mayer’s  tri¬ 
angle  includes,  therefore,  all  the  colours  of  the 
spectrum,  or  primary  colours,  mixed  two  and 
two.  But  combinations  of  three  colours  may  be 
represented  by  selecting  points  in  the  interior  of 
the  triangle  which  shall  be  the  centre  of  gravity 
of  the  constituent  colours. 

The  unit  of  mass  for  any  primary  colour  or 
pigment  is  the  proportion  which,  mixed  with  the 
other  two  primaries,  forms  a  perfectly  neutral 
grey.  This  must  be  found  by  experiment,  and 
resembles  the  atomic  weight  or  equivalent  of  the 
simple  bodies  of  chemistry.  Lambert  found  it 
by  uniting  carmine  and  gamboge  until  a  perfect 
orange  was  formed,  which  (judging  by  the  eye) 
inclined  neither  to  red  nor  yellow ;  so  with  yel¬ 
low  and  blue  forming  green,  and  with  blue  and 
red  forming  purple.  The  quantities  being 
weighed  in  each  case,  two  such  experiments 
were  sufficient  to  determine  the  relative  powers 
of  the  colours,  but  the  third  was  used  to  confirm 
them.  He  thus  found  the  combining  propor¬ 
tions  by  weight  of  carmine,  gamboge,  and  Berlin 
blue,  to  be  1,  10,  and  S.f 

We  are  now  to  consider  how  far  this  triangle 
carries  us  tow'ards  a  complete  scale  of  colours. 
It  is  manifest  that  the  intensity  of  the  colours 
depends  upon  the  reflective  power  of  the  pig¬ 
ments  used,  and  that  this  essentially  varies  for 
the  different  primary  colours.  In  no  sense,  then, 
can  we  be  said  to  have  red,  yellow,  and  blue,  of 
equal  brightness  at  the  corners  of  our  triangle  ; 
for  even  if  we  assume  as  merely  convenient  defi¬ 
nition  that  by  equal  brightness  of  different 
colours  we  mean  the  proportions  in  which,  when 
combined,  white  light  results,  we  have  already 
seen  that  the  yellow  pigment,  being  far  most  re¬ 
flective,  will  be  brightest,  then  the  red,  and  after 
all  the  blue.  But  in  fact  we  Itave  no  scale  at 
all  for  comparative  brightness  of  heterogeneous 
colours.  We  must  take  the  pigments  purest  in 
quality,  and  most  lucid  or  reflective  as  regards 
the  quantity  of  light  which  they  scatter,  and 
consiUer  these  as  the  primarj’-  colours.  The 
mixed  colours  also  vary  in  their  lucidity,  accord¬ 
ing  to  the  prevalence  of  a  more  or  less  lucid  com¬ 
ponent  ;  the  yellow  hues  will  be  most  lucid,  the 
blue  least. 

When  the  triangle  is  exposed  to  a  brighter 
light  the  proportions  of  the  colours  remain  un¬ 
changed,  and  the  whole  will  be  more  lucid. 

It  is  probable,  however,  that  the  decomposing 
action  of  all  pigments  upon  light  is  limited; 
and  that  a  coloured  surface  may  be  so  drowned 
in  white  light  that  much  of  the  light  is  returned 
undecomposed,  and  the  colour  is  thus  diluted. 

If  less  light  fall  on  the  triangle,  a  different 
kind  of  dilution  occurs  :  only  pure  coloured  light 
will  be  reflected,  but  so  little  of  it  as  to  affect  the 
eye  but  slightly,  or  not  at  all,  with  the  sense  of 
colour. 


•  Goethe,  in  his  “  Theory  of  Colours,”  seems  to  ihink 
that  he  has  overturned  Newton’s  experimental  demonstra¬ 
tions  by  calling  the  opinion  that  ”  all  the  colours  mixed 
together  pioduce  while”  “an  absurdity  which  people 
have  credulously  been  a  custoraed  to  repeat  for  a  century 
in  opposition  to  the  evidence  of  their  senses.”  (Kast- 
lake’s  translation,  p.  2^5.)  The  truth  is,  that  “  grey”  is 
not  an  atfeclionof  light  at  all,  but  of  surface  merely.  All 
light  combining  the  coloured  elements  in  due  proportion  is 
essentially  white,  though  mote  or  leas  intense,  but  no 
surface  can  be  said  to  be  perfectly  white  rather  than  grey, 
except  by  comparison  witli  another.  A  surface  of  white 
paper  illuminated  i.y  common  daylight  is  grey  relatively  to 
a  similar  one  placed  in  full  sunshine. 

+  Farbenpyraroide, }  63. 


In  the  latter  case  all  colours  pass  into  indis¬ 
tinguishable  blackness,  in  the  former  case  into 
indistinguishable  wliiteness. 

If  we  mix  black  and  white  pigments  with 
coloured  pigments,  we  may  have  both  these  vari¬ 
ations  exhibited  at  once  under  a  common  ex¬ 
ternal  illumination. 

If  we  have  a  series  of  triangles  thus  con¬ 
structed,  they  will  embrace  under  one  common 
illuminating  influence  (as  ordinary  daylight)  all 
possible  varieties  of  hue  and  shade  under  that 
illumination.  Every  conceivable  natural  or  arti¬ 
ficial  object,  such  as  a  piece  of  stuff,  a  feather,  or 
a  flower,  ought  to  be  capable  of  being  matched 
with  one  or  other  of  the  spaces  in  these  triangles. 
This  is  all  that  we  propose  to  accomplish.  If  we 
choose  the  most  lucid  known  bodies  for  our  pri¬ 
mary  colours,  we  shall  be  sure  to  have  none  to 
match  which  are  not  included  in  our  suite. 

The  question  now  arises  of  the  number  of  in¬ 
termediate  mixed  colours  which  can  be  interpo¬ 
lated  between  any  two  primary  or  simpler  colours, 
so  that  each  may  be  distinguishable  by  the  eye 
upon  a  close  comparison.  The  number  is  much 
smaller  than  might  be  supposed.  Lambert  states 
that  from  perfect  black  to  perfect  white  he  could 
only  trace  thirty  intermediate  shades  distin¬ 
guishable  by  the  eye  under  the  most  favourable 
circumstances  possible.  The  number  of  grada¬ 
tions  of  eveir  the  most  positive  colours  is  probably 
considerably  less,  and  of  the  more  neutral  colours 
much  less  again ;  at  least  if  we  do  not  repeat 
those  semi-neutral  compounds  which  are  indis¬ 
tinguishable  from  one  another. 

As  to  the  transition  from  one  quality  of  colour 
to  another  without  regard  to  its  dilution  with 
light  or  shade,  as,  for  instance,  from  red  to  blue, 
the  sensible  intermediate  stages  are  also  probably 
much  fewer  than  might  be  suspected.  Mayer 
affirms  that  the  distinction  of  mixed  colours  is 
evident  so  long  as  the  sum  of  the  component 
parts  does  not  exceed  twelve.  Thus  a  bright 
yellow,  such  as  king’s  yellow,  being  denoted  by 
yellow  ochre  is  umber  is  b^,  ivory 

black  2/2  ^3  57^  in  ^11  which  cases  the  sum  of  the 
parts  is  equal  to  twelve.  Upon  this  scale  it  is 
easy  to  show  that  the  fundamental  triangle, 
whose  side  is  thirteen,  will  contain  ninety-one 
coloured  spaces.  These  embrace  all  possible 
combinations  of  colour,  of  the  fundamentally 
greatest  intensity  which  the  imperfection  of  our 
pigments  enable  us  to  procure. 

Allowing  four  gradations  of  each  colour  into 
blackness,  and  four  into  whiteness,  Mayer 
reckoned  819  colours  in  all ;  a  number  which 
will  certainly  appear  small  considering  the  ap¬ 
parent  infinity  of  hues  and  shades.  It  is  probably 
sufficient,  however,  for  matching  any  colour  by 
reference  to  two  others,  one  above  and  the  other 
below  it,  in  any  of  the  scales  ;  and  such  subdi¬ 
vision  may  probably  be  carried  by  the  eye  to 
greater  accuracy  than  one  intermediate  step.  The 
gradation  of  nine  steps  from  perfect  black  to  per¬ 
fect  white  through  any  colour  is,  perhaps,  too 
small ;  but,  on  the  other  hand,  the  neutral 
colours,  as  already  observed,  some  of  them  at 
least,  lose  their  distinguishable  characters  com¬ 
pared  with  one  another,  when  diluted  either  with 
black  or  with  white,  but  especially  the  former.* 
Taking  advantage  of  this  consideration,  Lambert 
modified  Mayer’s  triangles  by  reducing  them 
continually  in  size  and  in  the  number  of  elements, 
as  the  standard  colours  approached  white  on  the 
one  hand  and  black  on  the  other ;  forming  thus 
a  double  pyramid,  whose  common  base  was 
Mayer’s  triangle,  the  colours  vanishing  into  white 
at  one  apex  and  into  black  at  the  other. f  A  tri¬ 
angular  pyramid  or  tetrahedron  of  thirteen  ele¬ 
ments  in  the  side  would  contain  455  elements, 
and  the  double  pyramid  or  hexahedron  910  ele¬ 
ments. 

Other  writers  have  attempted  to  adopt  pri- 


*  I  suspect,  indeed,  that  in  some  instances  the  dilution 
of  the  seini-neiitrals  vvitii  white  renders  tliem  more  easily 
distinguished,  but  only  down  to  a  certain  point. 

t  In  tlie  coloured  plate  accompanying  Lambert’s  work 
we  And  only  the  pyramid  of  colour  diluted  with  white, 
which  he  seems  to  have  considered  sufficient  in  practice, 
{  39.  In  reality,  however,  the  shades  or  mixtures  with 
black  are  indispensable  components  of  such  a  system. 


mary  colours  different  from  red,  yellow,  and 
blue  ;  and  with  this  subject  has  been  mixed  up 
the  inquiry  into  the  actual  composition  of  the 
solar  spectrum,  which,  though  not  immediately 
connected  with  it,  may  be  mentioned  in  passing. 
Mayer  maintained  not  merely  that  all  colours 
whatever  may  be  formed  by  the  combination  of 
red,  yellow,  and  blue,  but  that  in  reality  these 
colours  alone  exist  in  the  solar  light,  which  he 
inferred  by  looking  through  a  prism  at  a  black 
spot  on  a  white  ground,  an  essentially  faulty 
mode  of  operating.  But  later.  Dr.  Wollaston 
came  to  the  conclusion  that  the  solar  spectrum 
is  composed  of  four  colours  only,  namely,  red, 
green,  blue,  and  violet,  without  any  gradations 
in  the  quality  of  the  colour.  Dr.  Young,  finding 
experimentally  that  “  the  perfect  sensations  of 
yellow  and  of  blue  are  produced  respectively  by 
mixtures  of  red  and  green,  and  of  green  and 
violet,  light,”  assumes  that  the  primary  co¬ 
lours  are  red,  green,  and  violet ; — a  singular 
opinion,  which  appears  to  rest  on  no  par¬ 
ticular  evidence  further  than  the  disjunction 
of  the  red  and  violet  rays  at  the  two  ends  of  the 
spectrum,  and  which  has  met  with  no  support 
any  more  than  that  of  Abb6  Nollet,  who  main¬ 
tained  the  primary  qualities  of  orange,  green,  and 
purple.  In  truth  no  synthetical  experiment  can 
give  any  sure  countenance  to  one  or  other  of 
these  views ;  for  the  fact  that  red  and  green  com¬ 
bined  in  certain  proportions  produce  yellow  ad¬ 
mits  of  equally  sound  interpretation  by  supposing 
that,  the  green  being  a  compound  of  yellow  and 
blue,  the  whole  of  the  blue  and  a  part  of  the  yel¬ 
low  combine  with  the  red  to  produce  a  perfect 
white,  which  then  dilutes  the  outstanding  por¬ 
tion  of  the  yellow  ;  and  in  like  manner  a  perfect 
purple  mixed  with  perfect  green  must  make  a 
perfect  blue  diluted  with  a  perfect  white.  Ana¬ 
lysis,  however,  where  possible,  must  lead  to  more 
conclusive  results ;  and  Sir  David  Brewster  con¬ 
siders  that  the  orange,  green,  and  purple  of  the 
spectrum  are  really  composed  of  two,  if  not 
three,  colours  each.  The  analysis  he  employs  is 
the  absorbing  power  of  media,  for  these  colours 
are  (as  is  well  known)  undecomposable  by  re¬ 
fraction. 

Various  attempts  have  been  made  to  carry  out 
Mayer’s  principle  of  compounding  colours  from 
red,  yellow,  and  blue,  and  some  elaborate 
attempts  have  been  made  to  obtain  model  suites 
of  colour.  I  shall  at  present  only  refer  to  Mr. 
D.  R.  Hay’s  ingenious  work  called  “  Nomen¬ 
clature  of  Colours,”  which  he  has  illustrated  by 
a  very  large  number  of  selected  hues  and  shades 
all  compounded  from  red,  yellow,  and  blue,  va¬ 
riously  diluted  with  black  and  white,  which, 
from  Mr.  Hay’s  skill  in  the  choice  and  use  of 
colours,  are  probably  as  pure  and  vivid  as  we 
can  expect  to  produce  in  the  present  state  of  art. 
It  is  unnecessary  here  to  speak  of  the  taste  and 
skill  with  which  the  harmony  and  contrasts  of 
colour  are  used  and  illustrated  in  the  plates  to 
his  work. 

As  a  mere  classification  of  colours,  Mr.  Hay’s 
work  does  not  adopt  the  simplest  form  ;  nor  is 
the  nomenclature,  I  conceive,  by  any  means  free 
from  objection.  It  would  be  difficult,  for  in¬ 
stance,  to  refer  any  required  colour  to  its  place 
in  a  complete  system  of  hues  and  shades  by 
merely  looking  over  Mr.  Hay’s  plates.  The  spe¬ 
cimens  which  have  the  closest  affinity  are  often 
widely  separated  ;  but  then  the  object,  a  purely 
artistic  one,  was  different  from  ours.  The  mix¬ 
tures  used  by  Mr.  Hay  in  his  gradations  of  colour 
were  made,  I  understand,  by  the  eye,  and  not  by 
weight ;  but  an  experienced  eye  will,  perhaps, 
make  a  gradation  at  least  as  good  as  a  quanti¬ 
tative  one.  The  dilutions  with  white  (or  tints, 
as  Mr.  Hay  calls  them)  appear  to  be  less  perfect 
in  this  respect. 

The  primary  colours  in  Mr.  Hay’s  work  are 
red,  yellow,  and  blue,  or  those  which  occupy  the 
angles  of  Mayer’s  triangle.  'I'hey  are  composed 
of  carmine,  chrome-yellow,  and  Erench  ultra- 
marine. 

The  secondary  colours,  or  orange,  green,  and 
purple,  with  their  gradations  into  their  compo¬ 
nent  primaries,  exhaust  all  the  combinations 
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two  and  two  of  the  primaries,  embracing  all  the 
colours  of  the  spectrum,  and  are  represented 
by  the  exterior  row  of  colours  in  Mayer’s  tri¬ 
angle. 

The  combination  of  colours  by  three  at  a  time 
leads  to  more  complexity,  and  the  advantage  of 
Mayer’s  system  is  here  most  evident.  Mr.  Hay, 
following  Eield,  calls  tertiary  colours  those  pro¬ 
duced  by  a  union  of  the  secondaries  ;  thus  : — 
Orange  and  green  form  citrine. 

Orange  “  purple  “  russet. 

Purple  “  green  “  olive. 

“  Their  distinctions  arise  from  a  double  occur¬ 
rence  of  yellow  in  the  first,  of  red  in  the  second, 
and  of  blue  in  the  third.”  In  like  manner,  by 
the  combination  of  the  tertiary  colours  (or  pri¬ 
mary  hues,  as  Mr.  Hay  calls  them),  he  produced 
a  system  of  quaternaries  (or  secondary  hues), 
and  so  on  until  the  small  predominance  of  any 
one  or  two  primary  colours  in  the  compound 
reduces  the  whole  to  a  neutral  grey. 

[To  be  continued, '\ 
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SATURDAY,  MARCH  31,  1849. 
OUR  OWN  SERIES.* 


No.  VII. 

ON  CHEMICAL  MANIPULATION. 

Indiarubber  and  Gutta  Percha — 
[Continued) . 

Instead  of  employing  for  the  purpose  of  con¬ 
necting  tubes  the  small  cylinders  of  indiarubber 
which  we  have  already  described,  it  is  sometimes 
more  advisable,  indeed  imperative,  to  effect  the 
connection  by  tightly  winding  around  the  tubes 
to  be  joined  a  narrow  strip  of  sheet  caoutchouc. 
To  select  an  example:  it  very  often  happens 
that  two  tubes  having  already  been  connected 
by  an  ill-made  indiarubber  cylinder,  the  seam 
of  the  latter  opens  soon  after  lieat  has  been  ap¬ 
plied,  and  thus  renders  the  whole  apparatus 
leaky;  under  these  circumstances  the  best 
method  of  procedure  consists  in  enveloping  the 
joint  with  a  strip  of  caoutchouc  in  the  manner 
to  be  described.  A  ribbon  or  strip  of  caout¬ 
chouc,  having  been  cut  off  of  a  proportionate 
size  to  the  tube  to  be  enveloped,  is  held  before 
the  fire  until  it  becomes  very  soft,  but  not  melted 
in  the  least  degree.  It  is  now  gently  to  be 
moistened  on  each  side  with  oil  of  turpentine, 
and  held  to  dry  for  a  few  seconds  before  some 
source  of  heat.  Thus  prepared,  it  will  be  found 
to  have  become  remarkably  adhesive,  and 
capable  of  adhering  to  another  similarly  pre¬ 
pared  surface  with  such  an  intimate  union 
that  a  perfect  junction  results.  The  method  of 
winding  this  prepared  sheet  scarcely  requires 
comment.  We  should  remark,  however,  that 
during  tlie  act  of  circumvolution  the  strip  should 
be  pulled  out  or  extended  slightly,  so  that  the 
resulting  elastic  force  thus  developed  shall  suf¬ 
fice,  without  pressure,  for  bringing  the  two  sur¬ 
faces  into  absolute  and  certain  union. 

This  manner  of  employing  indiarubber,  al¬ 
though  extremely  useful  in  some  instances, 
should  never  be  had  recourse  to  when  the  plan  of 
union  by  short  indiarubber  tubes  or  cylinders 
can  be  effected.  The  universal  employment  of 
such  strips,  indeed,  bespeaks  a  certain  kind  of 
laziness,  and  a  slovenly  mode  of  chemical  re- 

*  Continued  from  page  177. 


search.  Our  readers  who  are  much  in  strange 
laboratories  will  not  fail  to  have  seen  many 
operators  who,  for  want  of  necessary  caution  at 
the  commencement  of  operations,  perpetually 
recur  to  the  indiarubber  sheet,  and  ply  the 
scissors  w'ith  an  assifluity  that  might  provoke 
envy  in  the  breast  of  a  tailor.  Such  a  practice 
bespeaks  a  crude,  ill-regulated,  slovenly  mind; 
and  will  usually  be  associated  with  little  better 
in  the  sbaj'e  of  ehemistiy  than  wild  specula¬ 
tions,  clumsy  hypotheses,  and,  at  the  best,  a 
shrewd  guess  liow  and  then. 

In  all  operations  where  indiarubber  has  to  be 
exposed  for  a  long  time  to  a  temperature  above 
120’’  F.,  it  is  never  safe  to  rely  upon  the 
occlusive  power  alone  of  this  substance.  True^ 
it  does  not  become  melted  until  far  above  the 
temperature  we  have  indicated,  still  less  decom¬ 
posed.  Nevertheless  it  is  rendered  so  soft, 
tender,  and  yielding,  that  a  very  slight  force  of 
gaseous  or  liquid  pressure  suffices  to  expand 
it  into  bubbles,  or  to  otherwise  destroy  the  adjust¬ 
ment. 

Under  these  circumstances  it  is  by  no  means 
proper  to  rely  upon  a  mere  reinforcement  of 
the  same  substance  without  other  aid.  The 
original  danger  would  thus  be  sure  to  revive 
after  a  lime ;  the  evil  moment  w'ould  only  be 
slightly  procrastinated.  The  best  aid  under 
these  circumstances  is  a  compound  of  india- 
rubber  and  cloth,  or  silk,  the  one  supplying 
strength,  the  other  tenacity. 

The  compound  here  indicated  is  an  analogue 
of  the  waxed  paper  generally  found  in  labora¬ 
tories,  than  which  it  is,  for  the  generality  of  pur¬ 
poses,  a  much  better  substance. 

As  the  basis  of  operations  for  the  preparation 
of  this  substance,  we  have  generally  been  in  the 
habit  of  employing  fine  jean,  such  as  is  used  by 
staymakers ;  but  a  substance  equally  good, 
perhaps  better,  though  considerably  more  ex¬ 
pensive,  is  a  piece  of  stout  silk;  for  instance,  a 
ribbon.  Whatever  the  textile  fabric,  it  should 
be  laid  evenly,  with  as  little  stretching  aspossible, 
upon  a  flat  surface,  and  nailed  down  at  the 
corners.  A  layer  of  indiarubber  solution  already 
described  is  novv  to  be  laid  on  as  evenly  as 
possible  with  a  spatula  or  the  finger.  This 
operation,  simple  to  describe,  is  nevertheless 
difficult  to  be  performed  in  such  a  manner  that 
a  perfectly  even  surface  shall  result.  Indeed  it 
is  in  a  manner  almost  impossible  to  accomplish 
this  so  as  to  satisfy  an  eye  fastidious  in  these 
matters;  nevertheless  the  result  will  be  good. 
A  layer  being  thus  imposed,  the  surface  should 
be  exposed  to  a  temperature  of  about  80''^  F. 
for  the  space  of  an  hour,  and  then  a  second 
layer  is  to  be  added  with  the  same  precaution  ; 
afterwards  a  third  layer,  which  when  dry,  the 
tissue  is  to  be  turned  about  and  treated  in  the 
same  way  on  the  other  side.  Thus  prepared,  it 
is  to  be  stored  for  use  in  a  roll  or  scroll,  with  a 
piece  of  paper  interposed  in  such  a  manner  that 
the  tvyo  surfaces  of  the  tissue  shall  not  come 
into  contact,  which  if  allowed  to  occur,  so  strong 
an  adhesion  would  result  that  the  two  could  not 
be  separated  without  injury  to  both. 

A  tissue  thus  prepared  is  not  only  possessed  of 
strength  and  adhesiveness,  but  also  of  a  con¬ 
siderable  amount  of  elasticity,  if  care  have 
been  taken  as  directed  not  to  extend  the  tissue 


when  laying  it  flat  on  the  cloth,  beyond  the 
amount  absolutely  necessary  to  obliterate  the 
folds.  This  material  may  be  used  with  great 
effect,  either  instead  of  caoutchouc,  or  with  more 
propriety  as  an  external  reinforcement  to  the 
latter,  when  employed  in  operations  involving  a 
prolonged  application  of  heat. 


MISCELLANEA. 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 


William  Sager,  of  Rochdale,  in  the  county  of 
Lancaster,  wool-dealer,  for  certain  improved 
means  and  a])paratus  for  effecting  the  transit  or 
conveyance  of  goods,  passengers,  and  correspond¬ 
ence,  by  land  or  water,  and  for  other  such  pur¬ 
poses  ;  part  or  parts  of  which  means  and  appara¬ 
tus  constitute  a  new  and  improved  method  of 
generating  steam,  which  improvement  is  appli¬ 
cable  to  other  purposes  to  which  steam  is  gene¬ 
rally  applied  as  a  motive  pow'er.  Patent  dated 
September  15th,  1848.  Enrolled  March  12th, 
1849. 

This  specification  relates,  first,  to  certain  novel 
means  and  apparatus  for  generating  steam.  The 
improved  generator  has  large  tubes  or  channels, 
of  an  elliptical  or  other  convenient  form,  running 
its  whole  length,  and  secured  by  flanges  or  other 
suitable  means  to  its  outer  casing,  wEich  latter 
forms  a  cistern  or  reservoir  for  the  feed  water  ; 
similar  but  smaller  tubes  run  parallel  with  the 
larger  ones  ;  besides  these  tubes,  several  channels 
or  vessels  for  containing  water  run  also  the 
whole  length  of  the  boiler  ;  the  under  surfaces  of 
these  vessels  are  concave ;  they  are  pierced  per¬ 
pendicularly,  for  the  passage  of  the  smoke  and 
atmospheric  draught  to  the  main  chimney ;  at 
the  top  of  the  boiler  plates  of  iron  are  placed  be¬ 
tween  tubes,  in  a  longitudinal  direction,  so  as  to 
confine  the  smoke  to  the  fiues  ;  the  admission  of 
air  is  regulated  by  means  of  an  aperture  fur¬ 
nished  with  a  door.  Grids  or  grates  are  placed 
vertically  between  the  upper  elliptical  tubes,  to 
prevent  the  top  of  the  said  tubes  from  becoming 
red  hot.  The  smaller  tubes  which  run  parallel 
W'ith  the  latter  have  their  upper  surfaces  pro¬ 
tected  by  a  cap  or  covering  of  iron,  made  solid 
or  hollow  ;  this  covering  may  be  made  also  of 
fire-clay.  A  large  covered  vessel  is  placed  on 
the  top  of  the  main  body  of  the  boiler ;  fiues 
communicate  through  this  vessel  vertically  with 
the  main  chimney.  The  feed  water  is  supplied 
from  the  outer  cistern  or  reservoir  by  means  of 
one  or  more  force-pumps  placed  in  any  con¬ 
venient  position,  having  branch  pipes  communi¬ 
cating  with  all  the  various  steam  generators  in 
the  boiler ;  these  pipes  run  through  the  centre 
of  the  tubes ;  they  are  pierced  on  the  under 
sides  with  small  holes,  so  that  the  water  may  be 
distiibuted  around  the  tubes.  By  this  means  it 
will  be  seen  that  the  feed  water  may  be  injected 
in  small  streams  upon  the  red-hot  iron  ;  or  the 
tubes  can  be  kept  partially  filled  with  water.  The 
steam  is  conveyed  from  the  tubes  through  pipes 
either  at  once  to  the  steam-engine,  or  to  an  in¬ 
termediate  receiver  or  reservoir,  whence  it  may 
be  carried  off  for  the  purposes  for  which  it  may  be 
required.  As  safety-valves  may  be  necessary, 
these  may  be  fixed  in  any  convenient  position, 
with  glass  gauges  at  the  ends  of  each  of  the  steam 
generators  ;  both  the  steam  and  feed  pipes  are 
fitted  with  stopcocks,  so  that,  in  case  of  accident 
or  otherw’ise,  the  communication  can  be  cut  off 
from  any  one  tube  without  in  any  way  deranging 
the  working  of  the  boiler. 

Secondly.  To  certain  novel  arrangements  of 
machinery  for  the  propulsion,  drawing,  and 
steering  vehicles,  for  passengers,  goods,  or  corre¬ 
spondence,  upon  ordinary  roads,  the  motive 
power,  in  all  cases,  being  steam.  The  first 
locomotive  carriage  described  consists  of  a  steam 
generator  or  boiler,  mounted  with  a  framing 
upon  ordinary  running  wheels  ;  the  engine  itself 
being  fixed  by  straps  upon  a  second  frame, 
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mounted  upon  a  shaft  running  in  a  longitudinal 
direction,  and  revolving  in  bearings  on  the  ends 
of  the  carriage-frame.  This  shaft  also  carries 
the  driving-wheel,  which  is  driven  by  a  con¬ 
necting-rod  and  crank  in  the  ordinary  manner. 
The  driving-wheel  is  divided  or  sliced  vertically 
into  four  parts  ;  the  peripheries  of  the  two  inner 
parts  are  cut  at  right  angles  towards  the  inner 
sides,  the  outer  part  of  the  peripheries  being 
bevilled  off,  which  bevil  is  continued  outward 
upon  the  two  outer  parts  of  the  driving-wheel. 
It  will  be  thus  seen  that  the  whole  of  the  work¬ 
ing  part  of  the  engine,  with  the  driving-wheel, 
can  vibrate  or  swing  upon  the  horizontal  shaft 
before  mentioned.  So  long  as  this  shaft  be  re¬ 
tained  in  its  proper  position,  the  driving-wheel 
remains  vertical,  and  upon  the  flat  part  of  its 
periphery  the  carriage  will  be  propelled  in  a 
diregt  line  ;  but  if  the  shaft  be  made  partially  to 
revolve  in  its  bearings,  by  any  suitable  me¬ 
chanical  arrangement,  the  bevilled  parts  of  the 
periphery  of  the  driving-wheel  will  come  in 
contact  with  the  ground,  and  the  carriage  will 
describe  a  curve  according  to  the  amount  of  bevil 
on  the  wheel.  It  would  be  necessary  that  the 
end  of  this  revolving  shaft  be  near  the  steam 
generator,  and  made  hollow,  with  a  telescope 
joint,  for  the  passage  of  the  steam  to  the  cy¬ 
linders. 

In  one  of  the  engravings  which  accompany  the 
specification  a  modification  for  steering  the 
carriage  is  shown,  where  the  cylinders  are 
mounted  upon  the  main  framing  ;  the  driving- 
wheels  being  mounted  upon  a  shaft  revolving  in 
bearings  also  on  the  main  frame.  In  this  case 
the  front  pair  of  wheels  are  small.  Upon  the 
axle  of  these  wheels  is  mounted  a  framing 
centred  upon  a  pin,  in  the  manner  of  the  wheels 
of  an  ordinary  coach. 

Another  mode  is  described  by  the  patentee 
for  the  impulsion  of  carriages  by  means  of  steam 
on  the  common  roads.  This  is  effected  by  the 
attachment  of  levers  (acting  as  legs  upon  the 
ground)  jointed  to  the  extreme  ends  of  the  piston- 
rods,  the  ends  of  the  levers  or  rods  coming  in 
contact  with  the  ground,  and  pushing  the 
carriage  forward  in  a  reverse  direction  to  the 
travel  of  the  piston.  A  modification  is  shown 
where  the  ends  of  the  levers  are  attached  to  the 
rings  or  clips  of  the  eccentrics,  instead  of  the 
piston-rod.  This  method  of  impulsion  the  pa¬ 
tentee  proposes  to  apply  also  to  boats  or  vessels 
on  canals  and  rivers,  the  levers  in  this  case 
being  furnished  with  rollers,  acting  against  the 
bed  of  the  river,  so  arranged  that  in  the  back¬ 
ward  travel  of  the  legs  the  rollers  revolve,  whilst 
in  the  opposite  direction  they  are  held  stationary 
by  a  rachet- wheel ;  or  they  may  be  lifted  from 
the  ground  by  inclined  levers  placed  under  them 
in  their  backward  stroke. 

Thirdly.  To  improvements  in  the  construction 
of  vessels  or  boats.  These  improvements  consist 
in  the  adoption  of  a  peculiar  form  or  mould  of 
the  hull  or  body  of  the  vessel ;  the  lower  part  of 
the  hull,  instead  of  sweeping  in  any  of  the  ordi¬ 
nary  curved  lines  to  the  keel,  is— after  being 
curved  inwards  very  abruptly  from  about  the 
water  line  to  about  one  fourth  of  the  breadth  of 
the  upper  decks — carried  perpendicularly  down¬ 
wards  to  a  considerable  depth,  so  that  the  vessel 
sits  almost  flat  upon  the  water  ;  at  the  fore  and 
after  ends  of  the  vessel  this  elongated  lower  part 
of  the  hull  is  tapered  inwards  to  a  sharp  end. 
An  arrangement  is  shown  for  placing  the  engines 
in  a  paddle-wheel  boat  of  this  construction.  The 
cylinders  are  placted  one  on  each  side  fore  and 
aft  the  driving-shaft,  and  in  an  inclined  direction 
towards  the  cranks. 

Fourthly.  To  certain  novel  and  improved 
means  of  aiding  the  impulsion  of  vessels  at  sea, 
with  or  without  an  auxiliary  power.  The  im¬ 
provements  here  consist  in  doing  away  with  the 
masts  for  carrying  the  sails,  and  placing  towards 
the  head  of  the  ship  or  boat  a  sheet  of  square- 
sail,  distended  by  yardarms,  and  fixed  by  ropes 
at  its  lower  extremity  to  the  hull  of  the  vessel, 
such  sail  being  held  up  to  the  wind  by  the  aid 
of  one  or  more  aerial  balloons  inflated  with  coal 
gas,  or  some  other  gas  lighter  than  air  ;  when 


not  in  use  they  are  stowed  inboard  ;  the  form 
of  vessel  previously  described  being  well  adapted 
for  the  reception  of  such  balloons. 

The  claims  are  :  — 

First.  For  the  improved  means  of  and  appa¬ 
ratus  de.scribed  for  generating  steam. 

Secondly.  For  the  various  mechanical  arrange¬ 
ments  described  for  propelling,  impelling,  and 
steering  vehicles  for  the  transit  of  passengers, 
goods,  and  correspondence,  on  common  roads. 

Thirdly.  For  the  peculiar  form  or  lines  de¬ 
scribed  and  explained  for  the  construction  of 
vessels,  in  contradistinction  to  the  ordinary 
forms  in  use. 

Fourthly.  For  the  various  methods,  and  the 
mechanical  arrangements  described,  for  pro¬ 
pelling  and  impelling  boats  or  vessels  of  any 
description  on  water ;  and  also  for  the  application 
of  balloons  to  sustain  the  sails  of  vessels  in  the  air 
in  the  manner  described. 


William  Thomas  Henley,  of  Clerkenwell,  phi¬ 
losophical  instrument-maker,  and  David  George 
Foster,  of  Clerkenwell,  aforesaid,  metal-mer¬ 
chant,  for  certain  improvements  in  telegraphic 
communication,  and  in  apparatus  connected 
therewith,  parts  of  which  improvements  may  be 
also  applied  to  the  moving  of  other  machines 
and  machinery.  Patent  dated  August  10th, 
1848.  Enrolled  February  10th,  1849. 

This  patent  is  described  under  eight  different 
heads ;  distinct  claims  being  made  for  each. 
The  first  part  of  the  specification  relates  to  tele¬ 
graphic  communication,  which  has  exclusive 
reference  to  that  description  of  communication 
derived  from  electric  currents.  The  improve¬ 
ment  consists  in  the  employment  of  a  needle  or 
pointer,  working  before  a  dial-plate,  such  pointer 
being  acted  upon  directly,  and  attached  to  a 
magnet  placed  within  the  sphere  of  influence  of 
an  electro  or  other  magnet,  the  extremities  of 
which  are  converted  into  two  or  more  pairs  of 
poles.  Several  arrangements  for  carrying  out 
this  improvement  are  shown  in  some  of  the 
engravings  which  accompany  the  specification, 
and  without  which  a  detailed  description  of  the 
arrangements  would  be  hardly  intelligible. 

The  second  part  relates  to  a  mode  of  retaining 
the  magnetic  bar,  needle,  or  pointer,  in  one  posi¬ 
tion,  deflected  or  otherwise,  for  any  length  of 
time,  and  in  the  employment  of  the  residual 
magnetism  to  retaining  the  magnetic  bar,  needle, 
or  pointer,  when  brought  back  to  its  original 
position — that  is  to  say,  in  moving  or  deflecting 
the  pointer  by  the  induced  current,  and  bringing 
it  back  again  by  the  aid  of  the  reversed  induc¬ 
tive  current ;  by  this  means  the  movements  of 
the  needle  can  be  made  with  much  greater 
rapidity  than  heretofore. 

The  third  part  relates  to  the  employment  of  an 
arrangement  of  magneto- electric  apparatus, 
whereby  two  currents  in  opposite  directions  can 
be  derived  with  the  employment  c.f  o'ne  magnet, 
and  either  a  single  or  double  current  can  be 
made  use  of,  as  desired,  to  any  point  or  station 
in  the  line  of  communication.  Several  arrange¬ 
ments  of  the  electric  apparatus  ior  effecting  this 
object  are  shown  in  the  engravings  which  ac¬ 
company  the  specification.  In  all  these  arrange¬ 
ments  a  magnet  of  the  ordinary  horseshoe  form 
is  used  ;  this  is  placed  in  any  convenient  position ; 
coils  of  wire,  enveloping  pieces  of  soft  iron,  are 
placed  near  to,  but  not  in  actual  contact  with, 
the  poles  of  the  magnet ;  the  coils  are  centred 
upon  spring  levers.  By  this  arrangement,  when 
the  buttons  are  pressed  upon  by  the  hand  of  the 
operator,  or  by  some  other  mechanical  means, 
the  coils,  with  the  pieces  of  soft  iron,  will  be 
moved  ayray  from  the  action  of  the  primary 
magnet,  returning  to  their  position  as  soon  as 
released  from  pressure.  Beneath  the  coils  is 
placed  a  piece  of  iron  which  acts  as  an  armature 
to  the  horseshoe  magnet,  the  coils  thus  moving 
between  the  poles  of  the  magnet  and  the  arma¬ 
ture.  Another  arrangement  is  shownr  in  which 
the  coils  are  suspended  between  the  poles  of  the 
magnet,  instead  of  being  placed  underneath. 
Attached  to  the  armature  are  short  circuit  and 
reversing  springs,  to  connect  or  break  the  me¬ 


tallic  contact,  but,  such  attachment  being  well 
understood  in  the  ordinary  electric  telegraph 
apparatus,  it  is  unnccessar)^  here  to  describe  it. 
A  third  arrangement  is  shown  whereby  the  re¬ 
versed  is  equally  intense  with  the  primary  in¬ 
duced  current ;  in  this  case  the  coils  are  placed 
below  the  poles  of  the  electro-magnet ;  but  in 
such  a  position  that  when  moved  the  armature 
shall  not  be  drawn  away  from  the  one  pole  until 
the  opposite  one  is  in  contact.  By  this  means 
the  magnetic  needle,  or  other  recipient  of  the 
electric  current,  will  be  acted  upon  in  opposite 
and  equal  currents. 

The  fourth  part  relates  to  the  use  of  a  mixture  of 
gutta-percha  with  sand  or  finely-powdered  glass 
for  insulating  or  covering  the  metallic  points  or 
wires  used  in  transmitting  the  electric  currents. 
The  mixture  is  compost  d  of  equal  parts  (by 
weight)  of  gutta-percha  and  sand  pulverized  in 
a  mill  until  it  be  finer  than  the  finest  natural 
sand  ;  or  any  description  of  glass  ground  equally 
fine,  or  the  sweepings  of  glass-paper  manufac¬ 
tories  ;  the  said  glass  or  sand  to  be  mixed  with 
the  guttapercha  in  a  state  of  solution,  or  kneaded 
with  it  when  in  a  plastic  state. 

The  fifth  part  relates  to  the  peculiar  arrange¬ 
ment  of  a  dial-plate,  and  a  symbolic  alphabet 
and  code  of  numerals,  to  be  expressed  by  a  cer¬ 
tain  number  of  deflections  of  one  or  other,  or 
both,  of  the  magnetic  needles  or  indicators,  two 
being  used— placed,  when  at  rest,  either  in  a 
horizontal  line,  vertical,  and  parallel  to  each 
other,  or  at  any  convenient  angle,  but  having 
motion  only  in  one  direction. 

The  sixth  part  relates  to  the  employment  of  a 
current-reverser,  of  a  peculiar  construction, 
whereby  circuit  currents  of  electricity  may  be 
obtained  from  voltaic  batteries,  such  as  are  com¬ 
monly  used  for  the  purpose  of  transmitting 
currents  of  electricity  along  metallic  conductors, 
such  reverser  completing  and  breaking  the  cur¬ 
rent,  so  as  to  dispense  with  the  use  of  the 
magneto-electric  apparata  before  described.  A 
description  of  this  current-reverser  would  be 
hardly  intelligible  without  the  engravings  which 
accompany  the  specification. 

The  seventh  part  relates  to  a  mode  of  giving 
motion  to  timekeepers,  and  regulating  them,  by 
the  aid  of  magneto- electro  machines.  This  is 
effected  by  attaching  to  a  hollow  pendulum  two 
coils  of  fine  wire,  surrounding  the  poles  of  two 
permanent  horseshoe  magnets,  which  induce  the 
electricity,  so  that  when  the  coils  vibrate  in  the 
direction  of  their  length  with  the  pendulum 
they  alternately  come  near  to,  but  not  in  actual 
contact  with,  the  opposite  poles  of  the  magnets. 
The  two  ends  of  the  wire  coils  are  carried  through 
the  hollow  pendulum  to  a  suitable  recipient  of 
the  induced  currents  of  electricity. 

The  eighth  part  refers  to  a  mode  of  imparting 
motion  to  a  train  of  wheel-work,  with  or  without 
an  auxiliary  power,  for  the  purpose  of  giving  cor¬ 
rect  time,  by  means  of  magneto-electric  machines 
or  voltaic  batteries,  near  or  from  a  standard  time¬ 
keeper  at  a  distant  station.  In  this  case  a  very 
neat  arrangement  of  wheel- work  is  used  for 
regulatiirg  the  clock  by  the  induced  electric 
cm-rents  in  connection  with  a  spring  and  fusee, 
only  one  hand  being  made  use  of  instead  of  two 
to  show  the  time  upon  the  dial,  the  face  of  such 
dial  being  marked  out  as  usual  with  the  hours  ; 
between  every  two  of  the  figures  representing 
the  hours  are  placed  twelve  minor  marks  indi¬ 
cating  each  the  space  of  five  minutes,  so  that  the 
time  may  be  read  off  w'ith  the  same  facility  as 
with  two  hands.  This  arrangement  the  patentee 
also  proposes  to  applj--  to  all  ordinary  clocks. 
The  spring  and  fusee  may  be  dispensed  with  if 
desired,  and  motion  given  to  the  clock  by  cur¬ 
rents  derived  from  a  voltaic  battery.  Two 
circuit-reversers  of  a  peculiar  construction  for 
this  purpose  are  described  ;  the  first  is  attached 
to  the  escape-wheel  arbor,  and  consists  of  two 
brass  segments,  fixed  round  the  arbor  with 
ebony,  or  some  other  non-conductor,  and  con¬ 
nected  with  the  arbor  by  means  of  small  metal 
screws.  Two  brass  flanges,  fitted  with  platinum 
points,  dipping  in  a  cup  of  mercury,  are  also 
fixed  to  the  arbor.  The  segmental  pieces  hay© 
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also  platinum  points,  which  dip  into  other  cups 
of  mercury,  all  of  which  are  properly  connected 
by  wires  with  the  battery.  By  this  means  it 
will  be  seen  that  at  each  revolution  of  the  arbor 
the  circuit  will  be  completed  twice,  and  twice 
broken.  In  the  second  arrangement  thereverser 
is  placed  upon  the  pallet-arbor  ;  it  consists  of 
two  isolated  arms  placed  across  the  arbor,  one  of 
which  is  in  metallic  connection  with  the  arbor, 
and  the  other  with  a  cup  of  mercury  connected 
with  the  battery.  The  ends  of  these  arms  carry 
platinum  points,  w'hich, ,  as  the  pallet  vibrates, 
alternately  dip  into  the  right  and  left  hand  cups 
of  mercury,  the  cups  being  connected  with  each 
other  by  transverse  wires. 

The  claims  are : — 

First.  With  respect  to  telegraphic  communi¬ 
cations,  the  peculiar  arrangements  and  combina¬ 
tions  described  under  the  first  head  of  the  speci¬ 
fication,  in  so  far  as  regards  the  dividing  of  the 
poles  of  the  electro-magnet  into  two  or  more 
pairs  of  poles,  and  the  direct  attachment  of  the 
magnetic  bar,  needle,  or  indicator,  to  the  magnet, 
placed  within  the  sphere  of  influence  of  the  poles 
of  the  electro-magnet  in  the  manner  described  in 
the  specification. 

Secondly.  The  patentee  claims  the  mode  of 
permanently  deflecting  the  needle  (for  so  long  as 
may  be  desired),  and  the  bringing  back  such 
needle  to  its  original  position  by  the  reversed 
current,  and  there  retaining  it  by  the  residual 
magnetism,  both  currents  being  of  the  same  in¬ 
tensity. 

Thirdly.  He  claims  the  three  several  arrange¬ 
ments  described  for  producing  two  currents  with 
the  use  of  one  magnet,  whereby  single  or  double 
currents  can  be  sent,  as  desired,  to  a  distant 
station. 

Fourthly.  Heclaimsthe applicationof  amixture 
of  gutta  percha  with  sand  or  finely- powdered 
glass  for  the  isolation  and  protection  of  the  con¬ 
ductors  in  any  machines  or  machinery,  motion 
to  which  is,  or  may  be,  given  by  currents  of 
electricity. 

Fifthly.  He  claims  the  code  of  visible  sj  mbols 
for  telegraphic  communication,  as  described  and 
illustrated  in  the  specification. 

Sixthly.  Heclaimsthepeculiar  current-reverser 
described,  as  applicable  to  ctirrents  of  electricity 
derived  from  a  voltaic  battery,  such  reverser 
completing  the  circuit  twice  during  each  depres¬ 
sion,  in  the  manner  of  the  magneto-electric 
machines. 

Seventhly.  Heclaimsthe  mode  of  giving  motion 
to  timekeepers  from  two  permanent  magnets, 
without  the  aid  of  soft  iron  ;  also  the  apparatus 
and  machinery  described  for  obtaining  such 
motion. 

Eighthly.  He  claims  the  mode  of  giving  motion 
to  machinery,  and  regulating  it,  by  magneto¬ 
electric  machines  or  voltaic  batteries  in  the 
manner  described  and  set  forth;  and  also  the 
peculiar  combination  and  arrangement  of  the 
parts  as  described. 


PATENTS  BECENTLY  GRANTED. 

LIST  OF  ENGLISH  PATENTS  FOR  THE  WEEK  ENDING 
MARCH  20th,  1849. 

Alfred  Vincent  Newton,  Chancery-lane,  me¬ 
chanical  draughtsman,  for  improvements  in  the 
manufacture  of  piled  fabrics.  Patent  dated 
March  19th,  1849  ;  six  months. —  (Communica¬ 
tion.) 

Joseph  Beranger,  of  the  firm  of  Beranger  and 
Company,  of  Lyons,  in  the  Republic  of  France, 
civil  engineer,  for  improvements  in  weighing 
machines.  Patent  dated  March  19th,  1849  ;  six 
months. 

Thomas  Henry  Russell,  of  Wednesbury, 
patent  tube  manufacturer,  and  John  Stephen 
Woolrich,  of  Birmingham,  chemist,  for  improve¬ 
ments  in  coating  iron  and  certain  other  metals 
and  alloys  of  metals.  Patent  dated  March  19th, 
1849  ;  six  months. 

Samuel  Hall,  of  King’s  Arms-yard,  Coleman- 
Btreet,  in  the  city  of  London,  civil  engineer,  for 


improvements  in  apparatus  for  effecting  the  com¬ 
bustion  of  fuel  and  consuming  smoke,  and  for 
preventing  explosions  of  steam-boilers  and  other 
accidents  to  which  the  boilers  are  liable.  Patent 
dated  March  19th,  1849  ;  six  months. 

George  Knox,  of  Moorgate-street,  in  the  city 
of  London,  secretary  to  the  Shrewsbury  and 
Birmingham  Railway  Company,  for  improve¬ 
ments  in  railway  carriages.  Patent  dated  March 
19th,  1849;  six  months. 

Alexander  M'Dougall,  of  Longsight,  in  the 
county  of  Lancaster,  chemist,  for  improvements 
in  recovering  useful  products  from  the  water- 
used  in  washing  and  in  treating  wool,  woollen 
and  cotton  fabrics,  and  other  substances.  Patent 
dated  March  20th,  1849  ;  six  months. 

Charles  William  Siemens,  of  Birmingham,  en¬ 
gineer,  for  certain  improvements  in  engines  to 
be  worked  by  steam  and  other  fluids,  and  in  eva¬ 
porating  liquids.  Patent  dated  March  20th, 
1849  ;  six  months. 

William  Parkinson,  of  Cottage-lane,  City-road, 
in  the  county  of  Middlesex,  gas-meter  manu¬ 
facturer,  successor  to  the  late  Samuel  Crossley, 
for  improvements  in  gas  and  water  meters,  and 
in  instruments  for  regulating  the  flow  of  fluids. 
Patent  dated  March  20th,  1849  ;  six  months. 


PATENTS  RECENTLY  EXPIRED. 

R.  Hill,  Birmingham,  merchant,  for  an  im¬ 
provement  in  door  and  other  locks,  and  in  staples 
used  therewith.  Patent  dated  March  18th, 
1835  ;  expired  March  19th,  1849. 

A.  Smith,  Belper,  millw-right,  fora  certain  im¬ 
provement  or  improvements  in  printing  machines. 
Patent  dated  March  18th,  1835  ;  expired  March 
19th,  1849. 

H.  W.  Wood,  London,  merchant,  for  an  im¬ 
provement  in  obtaining  certain  oils.  Patent 
dated  March  18th,  1835  ;  expired  March  19th, 
1849.—  (Communication.) 

J.  Hunter,  Arbroath,  mechanic,  for  certain 
improvements  in  the  art  of  cutting,  or  what  is 
commonly  called  facing  and  dressing,  certain 
kinds  of  stone.  Patent  dated  March  18th,  1835  ; 
expired  March  18th,  1849. 


BIRTHS  AND  DEATHS  DURING  THE 
WEEK  ENDING  THE  24TH  INST. 


The  Registrar- General’s  report  for  the  week 
ending  Saturday  last  shows  the  number  of  deaths 
from  all  causes  to  be  1,048,  being  121  below  the 
weekly  average  of  1844  5-6-7-8.  The  return  is, 
therefore,  satisfactory.  The  mortality  from  epi¬ 
demics,  with  the  exception  of  hooping-cough,  is 
little  more  than  the  average,  and  has  fallen 
twenty-five  per  cent,  within  the  period  of  a 
month  ;  scarlatina  and  typhus  were  each  fatal  to 
forty  persons.  The  fatal  cases  of  cholera  were 
ten,  namely  : — 

St.  Pangeas;  Tottenham. — At  20,  Windmill- 
street,  widow  of  a  cabinet-maker,  66,  “  constipa¬ 
tion,  dysentery,  and  cholera  (6  days).” 

Whitechapel  ;  Goodman’s  fields.  — The  three 
following  cases  occurred  in  the  Cholera  Hospital, 
88,  Leman-street : — A  labourer,  38,  “Asiatic 
cholera;”  wife  of  the  above,_  38,  “Asiatic 
cholera;”  daughter  of  the  above,  two  months, 
“  Asiatic  cholera.” 

St.  George-in  the-East  ;  St.  Paul. — The 
two  following  cases  occurred  in  the  Cholera 
Hospital,  3,  Bath-terrace :  — On  the  19th  of 
March,  M.  59,  removed  from  the  workhouse, 
“  cholera  (12  hours)  ;”  on  the  20th  of  March,  M, 
84,  removed  from  the  workhouse,  “  cholera  (3 
days,” 

St.  George-in-the-East  ;  St.  John. — The 
four  following  cases  occurred  in  St.  George’s 
workhous-e  ; — A  widow,  62,  “  cholera  ;”  a  widow, 
74,  “cholera;”  a  widow,  34,  “cholera;”  widow 
of  an  umbrella-maker,  62,  “  cholera,” 

The  number  of  births  during  the  same  week 
was  1,445, 


TO  CORRESPONDENTS. 


“  J.  R.,  Battersea.” — The  cost  would  be  about  £15.  A 
very  excellent  machine  may  be  procured  at  an>  of  the 
makers  of  pliilosophical  instruments  for  £18  to  £20. 

”  Hr.  J.  Wilman,  Bristol,” — Do  not  entertain  the  proposi¬ 
tion  which  has  been  made  to  you,  but  lay  a  sta  emenl  of 
the  case  before  the  commissioners.  They  will  most  pro¬ 
bably  consent  to  mitigate  the  fine. 

‘‘Mr.  Millar,  Manchester.” — We  cannot  assist  you;  the 
subject  is  not  in  our  province.  Apply  to  Mr.  Carpniael; 
he  may,  perhaps,  give  you  the  desired  information. 

“J.  T.  V.”-  Use  a  gargle  composed  of  7  fluid  ounces  of  de¬ 
coction  of  cinchona  and  I  fluid  ounce  of  simple  oxymel. 
We  most  decline  giving  medical  advice  to  our  corre¬ 
spondents. 

‘‘Mr.  R.  Tyler,  Manchester.”— 147,  Strand.  Messrs.  Win, 
Orr  and  Co.  are  the  publishers. 

“  G.  W.” — Apply  to  the  publisher  of  the  work  (Taylor  and 
Walton,  Gower-street). 

“  R.  L.  S.” — We  are  not  learned  in  quack  medicines,  and 
can  give  you  no  information  on  the  subject  of  your  in¬ 
quiry. 

“  Mr.  Linden,  Birkenhead.” — The  best  means  of  preventing 
the  corrosion  of  metals  is  first  to  dip  the  articles  into 
very  dilute  nitric  acid,  and  afterwards  to  immerse  them 
in  linseed  oil,  allowing  the  superfluity  of  oil  to  drain  off. 
By  this  means  the  articles  are  very  effectively  preserved 
from  rust  or  oxidation, 

‘‘  Mr.  Twysden,  Brixton.” — The  cordial  which  bears  Sir 
Walter  Raleigh’s  name  is  prepared  as  follows: — 

Take  of  Fresh  tops  of  rosemary. 

Juniper  berries,  of  each  1  pound. 

Cardamom  seeds, 

Zedoaty, 

Saffron,  of  each  ^  pound. 

Proof  spirits,  gallon. 

Digest  for  a  fortnight,  express,  and  strain;  evaporate 
the  strained  liquid  to  2^  pounds,  and  add — 

Gascoigne’s  powder,  1  pound. 

Cinnamon, 

Nutmegs,  of  each  2  ounces. 

Cloves,  1  ounce. 

VVhite  sugar,  2  pounds. 

Mix  the  whole  of  the  ingredients  well  together. 

“  A  Student.” — We  think  Fresenius  (qualitative  and  quan¬ 
titative  analysis)  will  answer  your  purpose  best. 

“  Mr.  Johnston,  Glasgow.” — We  are  no  great  admirers  of 
the  use  of  fulminating  gold  in  medicine.  We  know  that 
that  agent  has  in  several  cases  produced  serious,  nay, 
fatal,  results.  The  readiest  way  of  preparing  fulmi¬ 
nating  gold  is  by  digesting  tercliloride  of  gold  in  am¬ 
monia  in  excess.  We  would,  however,  advise  our 
correspondent  not  to  meddle  with  the  preparation  of 
that  dangerous  compound,  or,  at  all  events,  to  make  only 
a  very  small  quaniity  at  a  time.  Its  explosion  may  be 
induced  by  the  slightest  friction,  or  by  any  sudden  in¬ 
crease  of  heat. 

‘‘  A.  C.  W.” — We  have  given  in  some  of  the  preceding 
numbers,  and  give  also  in  the  present  number,  a  serits  of 
recipes  for  vitrifiable  pigmeius  of  a  variety  of  colours. 
We  refer  our  correspondent  to  these  recipes. 

‘‘  Ignoramus.” — The  term  ‘‘  ozone”  does  not  denote  a 
metal  or  salt,  as  our  correspondent  seems  to  imagine. 
The  term  is  used  to  designate  the  peculiar  odour  which 
is  perceived  iu  the  immediate  vicinity  of  electrical  ma¬ 
chines  in  good  action. 

‘‘  Mirror.” — We  are  sorry  we  cannot  assist  our  correspon¬ 
dent  in  his  researches. 

‘‘  G.  T.” — Received. 

“  A  Traveller.” — We  know  no  specific  against  sea-sickness. 
The  horizontal  position  w'ould  appear  about  the  most 
effectual  preventive.  A  glass  of  warm  weak  brandy  and 
water,  with  one  or  two  drops  of  creasote  in  it,  has 
usually  a  very  gond  effect,  particularly  if  the  stomach 
and  bowels  are  in  proper  order. 

*‘  W.  J.  B.” — We  beg  to  return  you  our  best  thanks. 
Your  request  has  already  been  complied  with. 

‘‘  Mr.  Williams,  Chelsea.” — The  work  is  out  of  print.  We 
hardly  ihink  you  will  be  able  to  procure  a  copy,  except 
perhaps  at  a  bookstall. 

‘‘  W.  C.” — Blistering  tissue  is  thin  paper  or  silk,  spread 
over  with  a  thin  coat  of  alcoholic,  acetic,  or  ethereal 
extract  of  caulharides. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
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[Continued  from  page  184.] 

ON  THE  NATURE  OF  MOLASSES,  AND  THE  PEOPER 

METHOD  OF  TREATING  IT,  "WITH  REFERENCE  TO 

THE  PRODUCTION  OF  SUGAR. 

Having  successively  considered  the  chief 
methods  pursued  to  effect  drainage  of  the  non- 
crystallized  from  the  crystallized  portion  of  con¬ 
centrated  saccharine  juices,  and  in  what  respects 
they  are  adequate  or  inadequate  to  the  end  de¬ 
sired,  it  now  remains  for  me  to  devote  some  at¬ 
tention  to  the  product  of  such  drainage,  which 
product  is  denominated  by  the  vague  term  mo¬ 
lasses. 

It  may  be  inferred  from  the  previous  remark 
that  the  investigation  of  the  nature  and  proper¬ 
ties  of  molasses  will  best  be  prosecuted  by 
starting  from  the  assumption  that  sugar  may  be 
concentrated  by  evaporation,  without  any  de¬ 
struction  whatever. 

I  have  already  remarked  that  this  condition  it 
is  impossible  absolutely  to  achieve  ;  but  by  re¬ 
moving  from  the  solution  to  be  evaporated  all 
destructive  agents,  and  by  properly  regulating 
the  application  of  heat,  the  amount  of  destruction 
may  be  reduced  to  such  a  minimum  that  the 
molasses,  or  syrup  of  drainage,  shall  virtually, 
though  not  actually,  be  an  aqueous  solution  of 
pure  sugar. 

Descending  from  this  extreme  summit  of  ex¬ 
cellence  to  the  other  extreme  of  the  scale,  we  at 
length  arrive  at  the  results  of  Soubeiran’s  ex¬ 
periment,  wherein  every  particle  of  sugar  was 
destroyed. 

Within  the  limits  bounded  by  these  two  ex¬ 
tremes,  the  ratio  between  the  amount  of  sugar 
destroyed  and  the  amount  crystallized  may  vary 
indefinitely ;  each  product  yielding  a  liquor,  or 
syrup  of  drainage,  to  which  the  general  term 
molasses  will  be  applied  ;  although  such  liquor 
of  drainage  may  be  anything  from  an  aqueous 
solution  of  sugar,  accompanied  by  some  mere 
traces  of  foreign  bodies,  up  to  a  compound  of 
little  else  than  glucose,  mixed  with  its  black  acid 
derivatives. 

It  is  evident,  therefore,  that  the  term  molasses 
is  a  most  indefinite  one ;  and  should  never  be 
used  in  argument  until  its  meaning  has  been 
specially  limited  to  the  conditions  of  the  instance 
under  discussion.  It  appears,  then,  that  liquor 
of  drainage,  or  syrup  (molasses),  there  ever  must 
be,  as  the  result  of  the  crystallization  of  sugar, 
even  under  the  most  favourable  circumstances  ; 
and  the  question  of  the  best  mode  of  treating  it, 
for  the  purpose  of  obtaining  its  sugar,  must  be 
determined  by  reference  to  its  richness  in  that 
substance. 

And  here  the  sugar-producer  is  met  on  the 
very  threshold  of  his  subject  by  the  necessity  of 
accommodating  his  operation  to  an  ill-defined 
popular  taste.  Were  it  a  question  with  the 
colonial  sugar- producer  of  selling  the  pure  ma¬ 
terial,  sugar,  his  course  might  indeed  be  very 
difficult,  but  it  would,  at  least,  be  well  defined 
At  any  price,  cost  what  it  might,  he  would  be 
driven  to  cleanse  all  his  raw  crystallized  material 
from  every  particle  of  colouring,  or  other  non- 
crystallized  substances  ;  in  other  words,  from 
every  particle  of  its  molasses.  Such,  however,  is 
not  the  desideratum  which  the  sugar-producer 
has  in  view ;  the  public  expects  him  to  produce 
a  coloured  sugar ;  that  is,  a  white  sugar,  each 
crystal  of  which  is  coated  with  a  certain  amount 
of  molasses,  to  which  latter  the  qualities  of  moist¬ 
ness  and  colour  are  due.  Now,  the  question  of 
how  much  molasses  sliall  be  thus  allowed  to  re¬ 
main,  as  a  coating,  involves  the  consideration  of 
such  indeterminate  matters  as — variety  of  pi  ipular 
tastes ;  of  manufacturing  expenses, — the  com¬ 
parative  value  of  sugar  and  rum,  &c.  As  a 
general  rule,  however,  the  West  India  sugar- 


producers  (those  of  Jamaica  excepted,  who  ob¬ 
tain  a  his{h  price  for  their  rum),  consider  it  pro¬ 
fitable  to  boil  the  juice  very  stiff,  and  export  the 
muscovado  sugar  in  a  very  undrained  state. 
The  glaring  impropriety  of  this  procedure  has 
already  been  pointed  out ;  therefore  I  need  not 
advert  to  it  again.  It  is  desirable,  however,  to 
find  adequate  causes  for  a  practice  which  ap¬ 
pears  so  repugnant  to  all  common  intelligence. 

The  causes  are  chiefly  as  follow :  —  1 .  The 
desire  of  the  overseer  to  make  a  display  of  the 
quantity  of  sugar  shipped.  2.  The  low  market 
price  of  molasses  by  itself,  compared  with  the 
market  price  of  molasses  as  forming  a  part  of 
muscovado  sugor.  It  is  painful  to  have  to  re¬ 
cord  the  fact  that  the  real  owners  of  a  great 
number  of  West  India  estates  are  not  the  osten¬ 
sible  ones,  but  merchants  or  brokers  at  home, 
who,  by  way  of  mortgage,  have  a  direct  lien  on 
the  property ;  and,  indirectly,  have  the  privilege 
of  exclusive  management,  with  all  the  commer¬ 
cial  advantages  thereby  accruing.  Under  these 
circumstances  it  is  too  frequently  an  object  with 
the  resident  agent  to  make  a  display  of  a  large 
amount  of  sugar  produced  on  his  estate,  whereas 
the  amount  is  merely  one  of  sugar,  plus  the 
molasses  absorbed.  The  material,  being  thus 
placed  on  shipboard  moist  and  undrained,  may, 
under  the  circumstances  of  a  fair  wind  and  easy 
passage,  arrive  here  without  great  loss.  If  it  do 
so  arrive,  its  sale  may  be  accomplished.  The 
English  grocer,  by  dint  of  mixing  it  with  dry 
refinery  pieces  and  a  certain  portion  of  dry  East 
India  or  Mauritius  sugar,  at  length  forms  a  com¬ 
pound  of  remunerative  selling  price,  and  all 
parties  are  satisfied.  If,  however,  the  passage 
should  be  rough,  causing  much  agitation  to  the 
cargo, — if  the  temperature  should  be  unusually 
high,  or  the  hogsheads  unusually  leaky, — then  a 
large  portion  of  the  molasses  percolates  into  the 
hold,  and  is  pumped  overboard. 

Thus  the  present  West  Indian  sugar  manu¬ 
facture  is  made  to  assume  an  appearance  of  risk 
and  uncertainty ;  which  so  far  from  necessarily 
belonging  to  it — at  least  in  the  way  indicated — 
may,  by  a  system  of  improved  treatment,  be  pre¬ 
vented  altogether. 

It  is  a  question  very  commonly  put  by  the 
colonial  sugar-producer,  whether  a  specimen  of 
sugar  resulting  from  a  certain  process  will  stand 
the  voyage?  To  such  a  question  there  is  one 
general  answer.  Any  sugar  will  stand  the 
voyage  provided  it  be  well  drained,  and  that  it 
be  freed  from  all  impurities  which  are  of  a  deli¬ 
quescent  nature.  Sugar  itself  is  unalterable  in 
an  atmosphere  of  very  considerable  dampness  ; 
and  the  mere  adherent  brown  or  yellow  coat  of 
molasses,  which  imparts  the  peculiar  colour  and 
sensation  of  moisture,  without  clamminess,  to 
good  muscovado  sugar,  is  not  sufficient  in  itself 
to  cause  any  loss  by  drainage. 

As  regards  the  second  reason  which  influences 
the  West  India  sugar-producers  in  allowing  their 
staple  to  be  largely  admixed  with  molasses, 
viz.,  the  low  value  of  molasses  by  itself  as 
compared  with  that  of  molasses  when  it  forms 
part  of  muscovado  sugar,  it  will  be  evident,  on 
reflection,  that  the  amount  of  sugar  contained  in 
bad  molasses  may  be  so  small,  so  much  admixed 
with  impurities,  that  it  either  may  not  pay  for 
re-evaporation,  or  that  it  must  be  evaporated 
alone.  To  evaporate  it  in  the  teache,  mingled 
with  fresh  or  uncrystallized  syrup,  would  be 
impracticable,  on  account  of  the  mass  of  impu¬ 
rities  which  would  be  thus  imparted.  It  will 
be,  moreover,  evident  that,  beyond  a  certain 
point  of  richness  in  sugar  and  general  purity, 
molasses  may  thus  be  treated  with  propriety. 
Hence  we  are  brought  again  to  contemplate 
the  first  grand  source  of  all  improvements 
in  the  colonial  sugar  produce,  —  the  perfect 
defecation  or  purification  of  the  juice.  Until 
some  process  conducive  to  this  end  be  ge¬ 
nerally  followed  by  our  colonists, — until  some 
means  be  devised  of  rendering  the  molasses  or 
syrup  of  drainage  so  pure  that  it  may  be  re¬ 
turned  without  prejudice  to  the  teache,  and 
boiled  with  the  concentrating  juice — the  chemist 
will  expatiate  in,  vain  on  the  theoretical  indica¬ 


tions  of  low  boiling,  and  perfect  drainage,  as  ne- 
eessary  to  the  production  of  a  well-crystallized 
sugar.  So  long  as  the  general  run  of  molasses  is 
of  its  present  average  impurity,  so  long  will  it  be 
impossible  to  be  boiled  except  alone — a  process 
involving  the  use  of  more  fuel  than  the  West 
Indian  colonist  can  command  ;  indeed,  if  he 
could,  the  result  would  be  scarcely  marketable ; 
and  so  long  will  the  weight  of  semi-solid  sac¬ 
charine  produce  (sugar  is  a  wrong  term)  ob¬ 
tained  be  the  result  of  the  first,  and  only,  boil. 
If,  however,  the  sugar-producer  could  be  made 
to  follow  some  plan  of  defecating  his  juice,  that 
would  ensure  a  molasses  so  pure  that  it  might 
be  returned  to  the  teache,  and  the  process  re¬ 
peated  through  several  operations,  he  would 
then  have  no  plea  for  the  continuance  of  his  pre¬ 
sent  ill-judged  plan  ;  which  may  be,  without  im¬ 
propriety,  designated  an  operation  of  smuggling, 
devised  for  the  purpose  of  selling  molasses  under 
the  name  of  sugar. 

If  the  West  Indian  sugar-growers  were  to  be 
furnished  at  once  with  a  never-failing  means  of 
producing  a  large-grained,  and  therefore  an 
easily- cured,  sugar,  to  the  exclusion  of  all  other, 
their  produce  would  have  to  encounter  a  diffi¬ 
culty  which  the  consumer  would  scarcely  have 
imagined.  Such  large-grained  sugars  are  very 
unfavourable  to  the  perpetration  of  certain 
mysterious  operations  of  legerdemain,  which 
grocers  understand  too  well.  They  will  not 
mix.  A  small-grained  sugar  may  readily  be  in¬ 
corporated  with  glucose,  with  pieces,  or  bastards, 
and  other  less  innocent  bodies,  without  such 
incorporation  being  discoverable  to  the  eye.  A 
large-grained  sugar,  on  the  other  hand,  is  a  most 
refractory  material  for  these  little  manipula¬ 
tions  ;  *  its  crystals,  no  matter  how  mingled  with 
contaminating  agents,  never  ceasing  to  manifest 
their  native  brilliancy,  and  thus  proclaiming  the 
fraud.  It  is  most  easy,  then,  to  understand  why 
the  grocer,  as  a  rule,  does  not  encourage  these 
large-grained  sugars.  He  cannot  manipulate 
them,  and,  therefore,  brands  them  with  a  fault. 
He  says  they  are  deficient  in  saccharine  matter, — 
that  they  will  not  sweeten.  True  it  is  that  com¬ 
paratively  small  portions  of  these  large-grained 
sugars  are  sold, — and  sold  at  high  prices;  but 
merely  as  fancy  articles  ;  on  the  proceeds  of 
which  the  grocer  nets  too  little  to  make  theix 
sale  an  object  of  primary  solicitude. 

Such  is  the  source  of  one  prejudice  against  dry 
and  large-grained  sugars — a  prejudice  originating 
amongst  the  grocers.  There  is  also  another 
which  originates  amongst  refiners,  who  are 
adverse  to  the  general  consumption  of  these 
beautiful  colonial  sugars,  for  the  very  obvious 
reason,  that  the  consumption  of  their  own 
staple  is  thereby  lessened.  The  refiner’s  ex¬ 
pressed  objection  is  remarkable  as  embodying  a 
philosophic  idea  not  at  all  known  to  chemists, 
and,  in  fact,  adverse  to  all  chemical  analogy. 
He  is  in  the  habit  of  saying  that  such  large¬ 
grained  sugars  produced  in  the  colonies  contain 
a  great  amount  of  water,  and  that  hence  they 
are,  what  he  terms— weak.  Now,  for  the 
sake  of  argument,  we  will  assume  this  to  be 
the  fact,  and  will  see  how  it  bears  upon  the 
refiner  himself.  If  the  vacuum-pan  accom¬ 
plishes  the  incorporation  of  water  with  sugar  in 
the  colonies,  of  course  a  similar  effect  results  at 
home  in  refineries.  Hence  the  refinery  operation, 
thus  proved  to  consist  in  effecting  the  crystalline 
incorporation  of  water  with  sugar,  must  be  pro¬ 
fitable  beyond  any  limits  which  the  public  or 
the  Chancellor  of  the  Exchequer  has  hitherto 
assumed  ;  and  this  enormous  profit  should  be  at 
once  adequately  taxed  !  To  such  absurdities  are 
we  led  by  arguing  from  loosely-expressed  current 
data.f 

*  Technically  called  handling. 

+  Lest  it  be  thought  I  unjustly  impugn  the  science  of 
practical  men  well  conversant  with  sugars,  I  will  here 
mention  two  circumstances;  one  for  the  truth  of  which  I 
vouch,  the  other  communicated  to  me  by  one  of  our  largest 
metropolitin  copper-manufacturers.  Towards  the  end  of 
the  summer  of  I8I8  I  showed  to  a  London  broker  a  very 
fine  sample  of  well-crystallized  colonial  sugar.  His  com¬ 
ment  was  most  peculiar.  He  told  me  that  “  now-a-days 
popular  taste  required  the  grain  of  sugar  to  be  of  a  different 
shape  to  mine;  people  now  liked  grains  with  rounded 
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IMPROVED  METHODS  OF  DEFECATING  OR 
PURIFYING  SUGAR-CONTAINING  JUICES. 

Having  pointed  out  the  injurious  agency  of 
lime  as  a  defecating  agent,  I  will  now  pass  in 
review  the  chief  methods  which  have  been  had 
recourse  to  from  time  to  time  for  accomplishing 
the  important  end  of  defecation  without  the  em¬ 
ployment  of  that  destructive,  although  not  very 
eihcient,  alkaline  earth. 

And  here  I  will  remark  that  there  scarcely 
exists  a  mineral  salt  of  whatever  kind  that  does 
not,  when  a  solution  of  it  is  added  to  sugar- 
containing  juices  at  the  proper  temperature — 
usually  about  180® — cause  the  precipitation  of 
bulky,  flocculent  masses,  being  combinations 
of  the  impurities  existing  in  the  juice,  Avith  the 
mineral  base  of  the  salt.  By  witnessing  effects 
of  this  kind  persons  unacquainted  with  chemistry 
have  been  led  to  the  most  unsafe  conclusions, 
and  numerous  are  the  pseudo  discoveries  thus 
palmed  upon  the  world. 

To  defecate  merely,  or  effect  the  separa¬ 
tion  of  impurities  from  sugar-containing  juices, 
is  but  one  portion  of  the  problem  to  be 
solved.  The  defecating  process  must  be  ef¬ 
fected  without  destruction  to  the  sugar,  and 
by  an  agent  that  is  so  perfectly  under  con¬ 
trol  that  any  excess  of  it  above  the  quantity  ne¬ 
cessary  to  effect  defecation  shall  be  easily  re¬ 
movable.  For  practical  purposes,  another  and  a 
most  important  condition  must  be  achieved.  The 
whole  must  be  effected  within  the  limits  of  a  re¬ 
munerative  cost. 

It  is  painful  to  con  over  the  numerous  pro¬ 
jects, — specious  enough  at  a  first  glance,  but  in 
violation  of  the  rules  of  guidance,  or  indications 
laid  down, — which  have  been  thrust  upon  the 
sugar  producer  and  the  refiner  so  often,  and  with 
such  unvarying  failure, — that  all  new  plans, 
however  intrinsically  good,  are  regarded  ahvays 
with  suspicion  and  doubt — often  with  neglect 
or  contempt. 

Thus,  in  a  patent  specification  lately  pub¬ 
lished,  sugar  solutions  in  the  colonies,  and  in 
refineries,  are  proposed  to  be  defecated  by  ope¬ 
rations  that  would  effect  the  liberation  in  the 
sugar  of  nitric,  sulphuric,  prussic,  and  oxalic 
acids,  without  any  provision  for  removing  either 
of  these  deadly  substances  !  Fortunately  there 
is  a  chemical  safeguard  here.  The  presence  of  a 
minute  trace  of  oxalic  acid  prevents  the  crystal¬ 
lization  of  sugar, — and  the  same  remark  applies, 
though  less  forcibly,  to  the  presence  of  nitric  and 
sulphuric  acids.  The  author  of  this  patent,  being 
totally  ignorant  of  chemistry,  was  misled  by  the 
fallacious  appearance  of  a  mere  separation  of 
coagula. 

Foremost  amongst  the  materials  which  have 
been  employed  at  various  times,  both  in  the 
colonies  and  for  refinery  use,  is  the  earth  alu¬ 
mina,  in  some  of  the  various  states  which  it  may 
be  made  to  assume.  The  idea  of  employing 
alumina  seems  to  be  derived  from  a  somewhat 
analogous  application  of  this  substance  for  the 
making  of  vegetable  colouring  matters  termed 
lakes.  Thus,  if  a  decoction  of  logwood  be 
mixed  with  a  solution  of  the  salt  alum, — which 
is  a  compound  of  sulphuric  acid,  potash,  and 
alumina, — and  a  solution  of  potash  added,  the 
earth,  alumina,  is  set  free,  and,  immediately 
combining  with  the  colouring  matter  of  the  log¬ 
wood,  both  fall  in  union,  and  constitute  a  pre¬ 
cipitate  that  when  dried  and  poivdered  is  called 
a  lake.  Instead  of  logwood,  various  other  vege- 

an^’lea!"  The  copperworker’s  anecdote  is  as  follows  ; — 
“  f was  once  sent  for  in  a  great  hurry,”  he  very  naively 
told  me,  “to  a  refinery  where  a  vacuum-pan  of  mine  had 
been  some  time  in  work.  I  lost  no  time  in  hastening  there, 
for  the  message  was  urgent.  ‘  I  want  you  to  get  a  hole 
bored  in  the  dome  of  that  pan,’  was  the  sage  request  of 
the  refiner  on  my  arrival.  ‘  A  hole  in  what  2’  said  I.  ‘  In 
the  dome  of  that  pan,’  answered  the  refiner.  ‘  But  for 
what 3’  ‘Because  it  is  too  tight — there  is  too  much 
vacuum — in  short,  the  pani  won’t  do.’  In  vain  I  remon- 
Btrated— in  vain  I  pointed  out  the  absurdity.  The  refiner 
had  only  one  answer,  ‘  His  boiler  said  the  pan  was  too 
tight,  and  bored  a  hole  must  be  forthwith.’  It  was  accord¬ 
ingly  done.”  In  fairness  to  the  refiner  it  should  be  re¬ 
marked  that  his  vacuum-pan  had  formerly  a  leak  in  it, 
which  leak  having  been  stopped,  the  boiler  fancied  that 
the  pan  worked  lesss  satisfactorily  than  before.  From  these 
premises  a  very  absurd  conclusion  was  arrived  at,  as  we 
have  seen. 


table  and  some  animal  colouring  bodies  may  be 
substituted,  and  with  a  similar  result. 

Following  out  this  idea,  alumina  has  been 
employed,  with  the  view  of  separating  the  co¬ 
louring  matters  out  of  solutions  of  muscovado 
sugar,  and  the  general  vegetable  impurities  out 
of  cane-juice. 

On  cane-juice  I  have  never  had  an  opportunity 
of  trying  it ;  but  on  solutions  of  muscovado  sugar 
I  have  frequently  tested  the  powers  of  alumina, 
without  in  any  case  being  much  struck  with  its 
utility.  A  certain  defecating  effect  it  unques¬ 
tionably  produces,  but  by  no  means  to  the  ex¬ 
tent  that  would  induce  one  to  anticipate  any 
vital  or  radical  improvement  in  the  sugar  manu¬ 
facture,  home  or  colonial,  by  generally  adopting 
it.  Not  long  since  I  was  called  upon  to  witness 
the  effect  produced  by  a  mixture  of  alumina, 
sulphate  of  lime,  and  bone-black  on  a  solution 
of  Khaur  sugar,*  The  experiment  was  shown 
me  as  a  triumph,  but  I  was  at  a  loss  to  conceive 
how  the  result  could  have  been  worse. 

Alumina,  as  prepared  in  its  purity  by  che¬ 
mists,  would  be  inapplicable  to  the  purpose  in¬ 
dicated,  no  matter  how  successful  in  its  results, 
merely  from  considerations  of  expense :  many 
cheap  modifications  of  the  material  have,  there¬ 
fore,  been  from  time  to  time  devised.  One  of 
the  most  general  of  these  was  discovered  by  the 
Honourable  Mr.  Howard  (the  inventor  of  the 
vacuum- pan),  in  1812 ;  and  consists  of  a  mix¬ 
ture  of  sulphate  of  lime,  free  'lime,  and  alumina. 
This  mixture,  commonly  known  as  Howard’s 
finings,  is  prepared  by  adding  to  a  solution  of 
alum,  in  water,  a  sufficient  portion  of  cream  of 
lime,  to  combine  with  all  the  sulphuric  acid  of 
the  alumina  ;  to  throw  down  the  alumina ;  and 
to  leave  an  excess  of  lime.  The  supernatant 
liquor  of  this  operation,  consisting  of  sulphate 
of  potash,  must  be  absolutely  washed  away,  or 
it  will  impart  an  injurious  quality  of  deli¬ 
quescence  to  such  sugar  as  may  be  prepared  with 
the  finings.  In  a  patent  of  some  years’  standing, 
chalk  instead  of  lime  is  used  to  decompose  the 
alum  ;  with  what  advantage,  however,  is  not  so 
obvious. 

In  France  and  other  countries  where  sugar  is 
largely  manufactured  from  beet-root  juice,  the 
sulphate  of  alumina  (not  alum,  which  is  the  pot¬ 
ash  sulphate  of  that  base)  is  largely  employed  as 
a  defecating  agent.  On  solutions  of  muscovado 
sugar  I  can  affirm  from  experience  that  its  defe¬ 
cating  properties  by  no  means  come  up  to  the  ex¬ 
pectations  I  had  been  induced  to  form. 

Very  far  superior  to  all  other  agents  as  pre- 
cipitants  for  the  vegetable  impurities  of  natural 
sugar-contaiuing  juices,  as  also  for  the  impuri¬ 
ties  existing  in  muscovado  sugar,  are  the  ace¬ 
tates,  particularly  the  basic  or  sub  acetates  of 
lead. 

So  wide  is  the  sphere  of  operation  which  these 
bodies  possess,  as  precipitants  of  the  albuminous 
and  coloured  matter  of  vegetable  juices,  that 
even  the  juice  of  beet-root,  which  after  being 
allowed  to  remain  in  contact  with  the  air  for 
about  half  an  hour  becomes  black,  is  instantly 
purified  to  such  an  extent  that  when  filtered  it 
resembles  water.  Not  only  do  these  salts  of  lead 
precipitate  the  general  impurities  from  raw  ve¬ 
getable  juices,  but  even  a  number  of  dark- 
coloured  decoctions  are  rendered,  by  treatment 
with  it,  comparatively  colourless  in  a  few  in¬ 
stants.  Chemists  have  long  been  aware  of  this 
property,  have  long  used  the  acetates  of  lead  as 
precipitating  agents  for  certain  albuminous  and 
coloured  matters  in  the  laboratory,  with  the 
most  perfect  success  ;  every  attempt,  however, 
to  employ  these  agents  satisfactorily,  even  on  the 
small  scale,  for  the  purpose  of  throwing  dowui 
the  impurities  from  muscovado  sugar  in  solution, 
or  from  cane-juice,  was  unsatisfactory ;  whilst 
on  the  large  scale  the  attempt,  when  tried,  failed 
altogether. 

The  reasons  of  this  failure,  in  the  employment 
of  lead  salts,  for  the  purpose  indicated,  are 
various  ;  as  will  presently  be  recognised. 

The  first  problems  to  be  solved  are  these  : 

*  A  most  impure  result  of  the  native  sugar  manufacture 
in  Hindostan, 


either  to  use  the  lead  salt  in  such  exact  propor¬ 
tion  to  the  amount  of  impurity  with  which  it  is 
intended  to  combine,  that  both  shall  fall  down  in 
combination,  and  be  capable  of  removal  ;  or  to 
I'dd  a  known  excess  of  lead  salt  to  the  sugar  so¬ 
lution,  to  separate  the  precipitate  caused  by  fil¬ 
tration,  then  to  throw  down  from  the  filtered 
liquor  all  the  remaining  lead  by  means  of  some 
precipitating  agent  not  productive  of  injury  to 
sugar  ;  and,  as  a  subsidiary  problem,  to  remove 
the  acetic  acid  liberated  from  the  lead,  either  as 
an  insoluble  compound,  or  to  combine  it  with 
some  body  that  shall  neither  be  injurious  to 
sugar,  nor  to  health,  and  separable,  if  possible, 
by  the  process  of  drainage. 

Such  are  the  necessities  of  the  case, — even  in 
the  laboratory,  on  a  smallscale.  Let  us  examine 
how  they  can  be  met. 

The  first  problem  does  not  admit  of  solution  ; 
it  involves  an  impossibility,  inasmuch  as,  how¬ 
ever  small,  above  a  certain  microscopic  limit,  the 
quantity  of  lead  salt  added,  the  filtered  solution 
will  still  contain  lead,  although  a  fresh  addition 
of  more  lead  salt  to  the  latter  will  not  fail  to  pro¬ 
duce  a  new  precipitate.  This  circumstance  can 
be  accounted  for  by  assuming  the  concurrent 
formation  of  two  or  more  compounds  of  lead  and 
vegetable  matters,  one  compound  being  soluble 
and  the  other  not. 

In  operating  on  sugar  thus  we  are  reduced  to 
the  necessity  of  disregarding  as  a  means  of 
safety  all  apportionment  whatever,  but  of  throw¬ 
ing  down  all  excess  of  lead. 

Simple  as  this  may  appear  as  a  laboratory 
operation,  it  cannot  be  accomplished  by  the  or¬ 
dinary  laboratory  means.  The  usual  agent  em¬ 
ployed  by  chemists  to  separate  lead  out  of 
solutions  is  hydrosulphuric  acid  gas, — a  body 
which  throws  it  down  effectually  from  sugar  so¬ 
lutions,  it  is  true,  but  spoils  the  sugar ;  in  con¬ 
sequence  of  the  facility  with  which,  by  trifling 
circumstances,  it  is  decomposed,  with  the  libera¬ 
tion  of  sulphur.  Hence,  so  frequently  had  the 
experiment  been  tried,  and  with  such  uniformly 
bad  success,  that  not  only  was  the  idea  of  em¬ 
ploying  these  agents  in  combination  relinquished, 
but  the  ruin  of  the  sugar  was  attributed,  not  to 
the  proper  cause, — the  effect  of  hydrosulphuric 
acid  employed  to  separate  the  lead, — but  to  the 
lead  itself. 

The  employment  of  hydrosulphuric  acid  thus 
being  out  of  the  question,  we  have  next  to 
examine  the  other  means  commonly  employed  in 
the  laboratory  for  accomplishing  that  end.  Oc- 
casionly  sulphuric*  acid  is  used  to  separate  lead 
out  of  solutions,  which  end  it  accomplishes  per¬ 
fectly,  even  out  of  those  sugar  ;  but  if  sulphuric 
acid  be  employed  it  is  incumbent  on  the  operator 
to  add  one  exact  quantity,  no  more,  no  less  ;  if 
too  much,  the  free  or  uncombined  overplus  of 
acid,  by  acting  on  the  sugar,  would  speedily  con¬ 
vert  it — first,  into  glucose,  and  thence  downward 
in  the  scale  of  destruction  into  glucic,  melasinic, 
sacchulmic,  sacchumic  acids,  &c. ;  if  too  little, 
there  would  remain  an  excess  of  lead,  which  not 
only  is  injurious  to  health,  but,  if  boiled  with 
sugar,  it  also  is  a  very  destructive  agent. 

The  question  of  lead  then,  as  a  defecator  for 
sugar,  seemed  hopeless.  Its  remarkable  action 
was  witnessed,  admired,  and  abandoned ;  until, 
in  the  year  1839,  Messrs  Gwynne  and  Young  took 
out  a  patent  for  the  separation  of  the  excess  of 
lead  by  means  of  the  diphosphate  of  lime,  an 
agent  which,  in  the  laboratory,  can  be  made  to 
succeed  perfectly  ;  but  which  I  believe  to  be,  both 
on  the  score  of  expense  and  uncertainty,  totally 
inapplicable  on  the  large  scale. 

These  gentlemen,  however,  deserve  great 
praise  for  their  investigations,  which  are,  chemi¬ 
cally  considered,  of  a  masterly  kind.  Although 
the  operation  necessarily  failed  in  practice,  for 
reasons  which  I  have  indicated,  its  perfect  suc¬ 
cess  in  laboratory  quantities,  demonstrated  the 
most  important  fact,  that  the  acetates  of  lead, 
per  se,  were  not  injurious  to  the  constitution  of 
sugar. 

•  Sulphuric  acid  has  lately  been  tried  by  a  gentleman  in 
India,  who  Utterly  failed,  however,  in  achieving  the  object 
proposed. 
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This  demonstration  having  been  accomplished, 
the  chemist  was  w^arranted  in  resuming  the  task 
of  finding  out  some  precipitating  body  that  should 
not  only  act  in  the  laboratory  under  chemical 
superintendence  but  one  that  should  act  any- 
■where  and  in  any  quantity. 

Such  an  agent  I  was  fortunate  enough  to  dis¬ 
cover  in  July,  1847.  This  precipitant  is  sul¬ 
phurous  acid  gas,  the  methods  of  employing 
which  I  have  recorded  in  another  publication, 
and,  therefore,  need  not  repeat  here  ;  seeing  that 
my  present  object  is  simply  to  record  a  chemical 
fact. 

Since  the  period  of  July,  1847,  the  efficacy  of 
this  gas  has  been  tried  on  the  large  scale  in  a 
refinery,  and  also  on  cane-juice  ; — in  both  cases 
with  the  utmost  perfect  success. 


ORIGINAL  COMIVIUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


HINTS  TOWARDS  A  CLASSIFICATION 
OF  COLOURS. 

By  Professor  J.  D.  FORBES. 


[Concluded  from  page  292.] 

The  law  of  composition  of  the  secondary  and 
tertiary  colours  is,  however,  worthy  of  notice, 
and  may  be  represented  in  the  following 


diagram  : — 

Red 

=  ^8 

Orange 

Yellow 

Citrine 

=  ^8 

Green 

Green  hue 

Blue 

Olive 

yzh^2 

=  ^8 

Purple 

Purple  hue 

Red 

=  ^4 

Russet 

^3^2 

•=»'8 

Orange 

Orange  hue 

Yellow 

=  ^•4^4. 

Citrine 

rzyzh 

=y8 

=yA^2 

Hence  citrine,  for  instance,  is  a  mixture  of 
four  parts  of  yellow  with  two  of  blue  and  two  of 
red,  which  is  equivalent  to  two  parts  of  yellow 
and  six  of  neutral  grey  (since  grey  =  ybr)‘, 
citrine  is,  therefore,  yellow  verging  into  grey, 
one  fourth  of  the  mixture  being  yellow  and 
three  fourths  grey. 

Let  us  take  an  instance  of  a  still  more  in¬ 
definite  colour,  a  colour  of  the  fourth  order, 
which  Mr.  Hay  calls  a  secondary  hue,  and  to 
which  he  gives  the  distinguishing  names  of 
orange  hue,  green  hue,  and  purple  hue.  We 
find  these  to  be  thus  composed  : — 

^3^3^21  ^z^zViy 

or  thus : — 

2  orange  +  6  grey,  2  green  +  6  grey,  2  purple  + 

6  grey. 

We,  therefore,  refer  them  at  once  to  their  places 
in  Mayer’s  triangle  as  intermediate  between  the 
secondaries  and  neutrality,  and  dividing  the 
interspace  in  the  ratio  of  3  to  1,  as  in  the 
former  case,  only  here  the  compound  is  more 
neutral,  because  the  secondary  colours  are  them¬ 
selves  one  stage  on  the  way  to  neutrality. 

Thus  we  arrive  at  this  conclusion,  that  all  com¬ 
binations  of  three  primary  colours  (as  far  as 
difference  of  quality  is  concerned)  may  be  re¬ 
presented  by  transitions  from  the  primary  and 
secondary  colours  into  grey  ;  and  thence,  though 
it  may  appear  at  first  sight  paradoxical,  though 
the  quality  of  a  primary  or  secondary  colour 
(such  as  red  or  green)  is  not  changed  by  diluting 
it  with  white,  it  is  changed  by  mixing  it  with 
grey,  or  by  first  mixing  it  with  white  and  then 
diminishing  the  intensity  of  light  in  the  mixture. 

Hence  a  classification  of  colours  may  be  made, 
which,  although  redundant  in  some  parts,  has 
the  advantage  of  pointing  out  clearly  the  com¬ 
position  of  each  in  this  point,  and  also  of  sug¬ 
gesting  a  convenient  nomenclature,  which  I  pro¬ 
pose  to  adopt  in  preference  to  Mr.  Hay’s  (where 
they  differ),  as  more  expressive  of  the  composi¬ 
tion  of  each.  This  diagram,  like  Mayer’s  triangle, 
includes  colours  varying  in  quality,  but  of 
standard  intensity  and  of  the  highest  attainable 
purity.  This  diagram  was  obligingly  arranged 


for  me  by  Mr.  Hay  out  of  the  coloured  speci¬ 
mens  in  his  work. 

The  places  marked  by  asterisks  will  supply  a 
sufficient  number  of  intermediate  hues,  as  these 
evidently  approach  the  absolute  uniformity  of 
neutral  grey  in  the  last  column,  whilst  the  first 
contains  the  graduated  colours  of  the  spectrum. 

All  these  colours  may  be  varied  bj"^  mixing 
them  with  white  or  black,  forming  what  Mr. 
Hay  judiciously  calls  tints  or  shades  of  any 
colour. 

It  is  sometimes  convenient  to  have  these  tints 
and  shades  arranged  in  immediate  opposition  for 
the  purpose  of  comparison.  This  may  be  con¬ 
veniently  done  for  the  principal  colours  by 
having  two  diagrams.  In  one,  the  colours  of 


the  spectrum  form  a  circular  ring,  the  colours 
passing  through  tints  into  perfect  white  at  the 
centre,  and  the  shades  continued  in  outward 
radiating  lines  till  they  coalesce  in  a  perfectly 
black  circumference.  In  the  other  the  principal 
intermediates  between  the  principal  colours  and 
grey  may  be  exhibited  with  like  transitions. 
These  intermediates  may  conveniently  be  de¬ 
nominated  by  the  following  terms,  sufficiently 
expressive  and  in  common  use : — 

Russet  intermediate  between  red  and  grey. 
Brown  “  “  orange 

Citrine  “  “  yellow 

Drab  “  “  green 

Olive  “  “  blue 

Slate  “  “  purple 


|Red.| 

Greyish-red. 

Grey-red. 

Red-grey. 

Reddish-gre}% 

Grey. 

[Russet,] 

Orangish-red. 

* 

Red- orange. 

* 

* 

Reddish-orange. 

* 

Orange. 

Greyish-orange. 

Grey-orange, 

Orange-grey. 

Orangish-grey. 

Gery. 

* 

[Brown,] 

Yellowish-orange. 

Yellow-orange. 

* 

Orangish-yellow. 

* 

** 

Yellow. 

Greyish-yellow. 

Grey-3'ellow. 

Yellow- grej’’. 

Yellowish-grey. 

Grey. 

[Citr 

me.] 

Greenish-yellow. 

* 

Yellow-green. 

* 

* 

Y  ellowish-  green . 

Green. 

Greyish-green. 

Grey-green. 

Green- grey. 

Greenish-grey. 

Grey. 

[Drab.] 

Bluish-green. 

Blue-green. 

* 

Greenish-blue. 

* 

jBlue.l 

Greyish-blue. 

Grey-blue. 

Blue- grey. 

Bluish-grey. 

Grey. 

[01 

ive.] 

Purplish-blue. 

* 

Blue-purple. 

* 

Bluish-purple. 

* 

Purple. 

Greyish-purple. 

Grey-purple. 

Purple-grey. 

Purplish- grey. 

Grey. 

; 

[Slate,] 

Reddish-purple. 

* 

* 

Red-purple. 

* 

* 

* 

Purplish-red. 

Mr.  Hay  has  been  kind  enough  to  arrange  for 
me  his  extensive  suite  of  artificial  colours  ac¬ 
cording  to  these  diagrams. 

But  it  must  be  owned  to  be  highly  desirable 
to  possess  such  a  suite  of  colours  in  more  per¬ 
fect  and  durable  materials  than  any  pigment  as 
usually  applied  presents.  Painted  porcelain  and 
coloured  enamels  alone  appear  to  possess  this 
valuable  property.  The  immense  collection  of 
artificial  enamels  employed  in  the  Vatican  fabric 
of  mosaic  pictures  seems  to  offer  an  unrivalled 
opportunity  of  forming  such  a  classification , 

This  gigantic  establishment  was  founded  about 
two  centuries  ago,  for  the  express  purpose  of 
adorning  the  interior  of  St.  Peter’s  with  the 
elaborate  mosaic  pictures  and  ceilings  -which 


astonish  every  visitor.  The  whole  interior  of 
the  stupendous  dome  is  incrusted  with  mosaic 
patterns  and  pictures,  of  coarse  execution  in¬ 
deed,  but  such  as  suits  best  the  vast  distance  from 
which  alone  they  can  be  properly  viewed  ;  whilst 
the  finished  mosaic  works  which  adorn  the  altars 
reproduce  in  unfading  colours  and  with  consum¬ 
mate  skill  in  shading  the  chefs-d’oeuvre  of  Ra¬ 
phael,  Domenichino,  and  other  artists  preserved 
in  the  Vatican  gallery.  The  material  is  a  soft 
and  fusible  enamel,  and  the  formation  of  18,000 
tints  was  effected  by  an  ingenious  artist  named 
Matteoli,  at  the  time  I  have  mentioned.  The 
rough  cakes  of  enamel  are  preserved  in  separate 
cupboards  or  pigeon-holes,  surrounding  a  hall 
of  great  length,  appropriated  .to  this  pur- 
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pose  by  Pope  Pius  VI.  But  the  main  in¬ 
tention  of  the  work  being  completed  with  St. 
Peter’s,  it  has  not  been  thought  worth  while  to 
preserve  the  integrity  of  the  collection  (which, 
indeed,  would  be  no  easy  matter)  ;  and  it  is  cer¬ 
tain  that,  though  still  reputed  to  contain  18,000 
modified  colours,  the  effective  number  is  vastly 
smaller. 

Having  been  fortunate  enough  in  1844  to  make 
the  valuable  acquaintance  of  Monsignore  de’ 
Medici  Spada,  an  enlightened  and  influential  pre¬ 
late  residing  at  Rome,  I  entreated  his  influence 
to  procure  a  selection  of  specimens  of  the  leading 
colours  of  the  Vatican  mosaics.  For  a  long  time 
official  sluggishness  rendered  the  application 
fruitless  ;  at  length  the  importunity  of  my  friend 
overcame  all  difficulties,  but  not  until  I  had  long 
left  Rome,  and  was,  therefore,  quite  unable  to 
superintend  the  selection.  My  instructions  were, 
therefore,  general,  to  prefer  the  most  varied  tints 
which  the  collection  presented.  At  last  an  as¬ 
sortment  of  no  less  than  941  pieces  of  mosaic, 
classified  in  separate  packets,  arrived.  A  close 
examination  rather  disappointed  me.  They  pre¬ 
sented  a  great  preponderance  ofindefinite  colours, 
and  a  great  deficiency  of  many  of  the  livelier  and 


brighter  primary  and  secondary  coloers.  But  par¬ 
ticularly  whole  packets  were  composed  of  speci¬ 
mens  scarcely  sensibly  difl’ering  from  each  other. 
This  last  circumstance  was  probably  occasioned 
by  the  carelessness  and  indolence  of  theworkmen 
who  selected  them.  The  former  circumstances 
might  naturally  be  expected  in  a  collection  con¬ 
structed  for  the  purpose  of  imitating  paintings, 
in  which,  as  is  well  known,  optically  pure  co¬ 
lours  are  almost  never  used  ;  but  their  effect  is 
invariably  produced  by  skilfnl  contrasts.  Many 
of  the  suites  of  indefinite  colours  are  exquisitely 
beautiful.  With  Mr.  Hay’s  assistance!  selected 
a  sufficient  number  of  distinct  hues  to  represent 
tolerably  Mayer’s  triangle  of  colours  ;  but,  the 
great  mass  of  colours  being  only  detached  suites, 
it  was  impossible  to  combine  them  into  a  con¬ 
nected  whole.  As  I  have  no  doubt,  however, 
that  the  collection  is  one  which  faithfully  repre¬ 
sents  the  colours  chiefly  used  by  artists,  it  may 
not  be  uninteresting  to  copy  the  catalogue  for- 
w'arded  to  me  by  Monsignore  Spada,  with  the 
local  names  and  the  principal  denominations  on 
the  scale  of  nomenclature  proposed  in  this  paper, 
which  they  include  :  — 


Local  Names. 


100 

specimens. 

Bigi. 

100 

• 

Carnagioni. 

60 

Gialli, 

20 

•  • 

Giugiolini. 

60 

•  • 

Lacche, 

60 

Leonati. 

60 

Pavonazzi. 

76 

Poeporini. 

172 

• 

ScORZETTI. 

91 

• 

Turchini. 

142 

• 

Veroli. 

941 

Total  of  specimens  receiv 

Technical  Names. 

Tints  of  yellow- grey,  and  tints  of  grey. 

Tints  of  orange-grey  [brown],  reddish-yellow  grey,  reddish-purple 
grey,  purple-grey. 

Tints  of  yellow-grey  and  reddish-yellow  grey. 

Orange  passing  into  red  and  yellow. 

Greyish-red,  reddish-grey,  yellowish-grey,  pnrplish- grey,  shades  of 
purplish-grey. 

Yellow-grey  passing  into  purple-grey,  shades  of  purple-grey. 
Grey-purple  and  tints  of  ditto. 

Red  and  greyish-red. 

Tints  of  yellow,  tints  of  orange,  tints  of  yellow-grey  and  of  red- 
grey. 

Tints  of  blue,  tints  of  purplish-blue,  greyish-greenish  blue. 

Tints  of  green-grey,  tints  of  blue-green. 


This  number  of  specimens  would  have  been 
sufficient  to  make  a  complete  series  of  colours  ; 
but,  as  has  been  said,  they  were  very  deficient  in 
the  more  positive  hues.  I  have  still  hopes,  how¬ 
ever,  of  being  able  to  obtain  a  series  of  perfect 
matches  for  the  whole  series  of  Mr.  Hay’s  pig¬ 
ments,  specimens  of  which  have  indeed  been 
already  sent  to  Rome  for  the  purpose. 


ON  THE  VOLATILITY  OF  CERTAIN 
FIXED  SALTS  IN  A  STATE  OF  SOLU¬ 
TION  UNDER  THE  INFLUENCE  OF 
THE  VAPOUR  OF  THE  MENSTRUUM 
IN  WHICH  THEY  ARE  DISSOLVED, 

AND  ON  SOME  OF  THE  PURPOSES  TO  WHICH 
THIS  PROPERTY  MAY  BE  APPLIED. 

Report  by  MM.  FOY,  BUSSY,  and 
HURAU  r,  on  a  Memoir 
By  M.  LARO  C  QUE. 

The  property  which  certain  essentially-fixed 
substances  possess  to  volatilize  under  the  in¬ 
fluence  of  the  vapour  of  the  menstruum  in 
which  they  happen  to  be  dissolved  is  certainly 
one  of  the  most  remarkable  phenomena  that 
chemistry  presents. 

The  vapours  escaping  from  the  lagoons  or 
muddy  swamps  of  Tuscany,  the  waters  of  which 
hold  a  certain  amount  of  boracic  acid  in  solu¬ 
tion,  carry  off  a  considerable  quantity  of  the 
latter  in  the  gaseous  state,  though  this  acid  is 
decidedly  one  of  the  most  fixed  bodies  known  to 
us.  This  fact,  which  from  its  singularity  might 
have  been  expected  to  attract  the  attention  of 
chemists,  was  permitted  to  pass  altogether 
unnoticed  till  1825,  when  M.  Vogel  made  a 
series  of  experiments  on  the  subject,  which  led 
to  the  establishment  of  the  fact  that  boracic  acid 
in  alcoholic  solution  volatilizes  in  the  vapours  of 
the  menstruum.  In  the  year  1830  M.  Saladin, 
chemist  at  Orleans,  published  a  very  interesting 
paper  on  the  same  subject.  This  chemist  had 
extended  his  researches  to  arsenious  acid,  bi¬ 
chloride  of  mercury,  hydrochlorate,  arseniate. 


and  oxalate  of  ammonia  ;  sulphur,  lime,  morphia, 
brucia,  and  veratria.  He  found  that  all  these 
substances  will  volatilize  under  the  influence  of 
aqueous,  alcoholic,  and  ethereal  vapours. 

A  paper  read  in  the  year  1846,  before  the 
Society  of  Medicine,  of  Nancy,  by  M.  Simonin, 
gave  a  long  list  of  fixed  bodies,  both  organic  and 
inorganic,  possessed  of  the  property  of  vola¬ 
tilizing  under  the  influence  of  aqueous  vapours. 

M.  Laroeque’s  memoir  not  only  confirms  most 
of  the  facts  previously  stated,  but  greatly  adds  to 
the  number  of  fixed  substances  that  are  volatile 
in  the  vapours  of  the  liquids  holding  them  in 
solution.  The  property  of  volatilizing  under  the 
influence  of  the  vapours  of  liquids  would,  in¬ 
deed,  appear  to  be  universally  inherent  in  fixed 
bodies ;  at  all  events,  nearly  the  whole  of  the 
substances  on  which  M.  Laroeque  had  occasion 
to  experiment  were  found  to  possess  this  pro¬ 
perty.  M.  Laroeque  operated  invariably  on 
large  masses,  and  conducted  the  evaporation  of 
the  menstruum  in  the  open  air,  and  in  vessels 
presenting  a  considerable  extent  of  surface. 

The  first  substances  operated  upon  by  M. 
Laroeque  were  potass  and  soda.  These  two 
alkalis,  which  on  account  of  their  non-volatility 
have  heen  called  the  fixed  alkalis,  volatilize 
under  the  influence  of  aqueous  vapours  in  suffi¬ 
cient  quantity  to  cause  a  violent  itching  on  the 
parts  of  the  skin  which  are  exposed  to  the  air  ; 
and,  moreover,  a  marked  irritation  of  the  throat 
from  the  inhalation  of  the  vapour  escaping  from 
the  evaporating  copper. 

After  potass  and  soda,  M.  Laroeque  operated 
on  phosphate  of  soda,  and  on  the  arseniates  and 
nitrates  of  potass  and  soda  ;  the  results  were 
similar  to  the  preceding.  M.  Laroeque  observes 
that  this  new  property  which  these  three  kinds 
of  salts  are  found  to  possess  in  common,  viz.,  to 
valatilize  under  the  influence  of  aqueous  vapours, 
renders  still  more  striking  the  close  analogy 
which  is  already  known  to  exist  between  them. 

Next  on  the  list  come  the  sulphates  of  zinc,  of 
mercury,  of  copper,  and  of  iron,  the  nitrates  of 
mercury  and  of  silver,  the  cyanide  of  potassium, 


the  red  and  yellow  ferruginous  cyanides,  the 
neutral  tartrate  of  potass,  and  the  double  tar¬ 
trate  of  potass  and  soda.  The  volatility  of  one 
of  these  salts  (sulphate  of  iron)  explains  the 
formation  of  the  ochreous  incrustation  of  sub¬ 
sulphate  of  iron,  which  is  observed  on  the  walls 
of  the  manufactories  in  which  sulphate  of  iron  is 
prepared  on  a  large  scale. 

The  metallic  chlorides  also  possess  the  pro¬ 
perty  of  volatilizing  under  the  influence  of 
aqueous  vapours.  These  salts  present,  however, 
in  this  respect,  considerable  differences  of  degree : 
thus  the  more  volatile  of  them,  such  as  the  chlo¬ 
ride  of  arsenic,  tin,  antimony,  bismuth,  iron, 
and  zinc,  volatilize  to  a  considerable  extent  ; 
whereas  the  fixed  and  only  slightly  volatile,  such 
as  the  chlorides  of  nickel,  copper,  lead,  cobalt, 
and  sodium,  lose  only  a  comparatively  trifling 
proportion  during  the  evaporation  of  their  solu¬ 
tions. 

The  same  applies  to  the  iodides  ;  it  must  be 
borne  in  mind,  however,  that  these  latter  salts 
are  liable  to  suffer  decomposition  by  the  action  of 
the  heat,  with  liberation  of  the  iodine. 

The  ammaniacal  salts  volatilize  equally  under 
the  influence  of  aqueous  vapours  ;  some  of  them, 
such  as  the  hydrochlorate  and  the  carbonate,  vola¬ 
tilize  at  a  temperature  below  the  boiling  point  of 
water. 

Similar  results  were  obtained  with  several 
acetates,  butyrates,  valerianates,  and  formates. 

This  property  of  certain  essentially- fixed  sub¬ 
stances  to  volatilize  under  the  influence  cf  the 
vapour  of  the  menstruum  in  which  they  happen 
to  be  dissolved  has  been  turned  to  several  prac¬ 
tical  and  useful  purposes.  M.  Laroeque,  for  in¬ 
stance,  has  endeavoured  to  render  it  available 
in  the  manufacture  of  paper-hangings — with  what 
success,  time  will  show. 

(M.  Laroeque’s  memoir  was  accompanied  by 
several  specimens  of  papers  and  designs,  prepared 
by  the  following  simple  process*)  : — 

Sheets  of  white  paper  are  spread  on  tables  or 
over  extended  cords  placed  in  a  room,  having  a 
furnace  in  the  centre.  On  this  furnace  is  placed 
a  porcelain  capsule,  containing  a  mixture  of  two 
pounds  of  nitric  acid,  sp.  gr.  1.38,  and  one  pound 
of  water.  One  pound  of  silver  is  now  added  to 
the  mixture,  and  a  gentle  heat  applied  to  the 
capsule.  The  action  which  hereupon  imme¬ 
diately  ensues  is  attended  with  brisk  disengage¬ 
ment  of  binoxide  of  nitrogen.  Whilst  the  dis¬ 
engagement  of  the  nitrous  vapour  continues,  a 
part  of  the  nitrate  of  silver  volatilizes,  and  pro¬ 
duces  upon  the  papers  the  desired  design. 
According  to  the  shade  which  it  is  wished  to 
obtain,  the  papers  are  left  exposed  to  the  vapour 
for  twenty  or  forty  minutes,  when  they  are  with¬ 
drawn  and  replaced  by  others.  When  complete 
solution  of  the  silver  has  been  effected,  and  the 
reaction  has  altogether  ceased,  the  solution  is 
evaporated  to  crystallization.  The  nitrate  of 
silver  obtained  is  used  in  commerce  in  large 
quantities ;  the  staining  of  the  papers  is  ac¬ 
cordingly  here  effected  without  expense. 

According  to  the  length  of  time  the  paper  has 
been  exposed  to  the  fumes,  and  also  according 
to  the  greater  »r  less  distance  it  was  placed  from 
the  capsule,  a  plain  coloured  or  a  dotted  paper 
will  be  obtained ;  the  latter  greatly  resembles 
granite  in  appearance.  If  white  designs  are 
required,  such  as  leaves,  laces,  &c.,  it  is  only 
necessary  to  cut  out  the  wished-for  designs,  and 
to  arrange  the  cut  slips  properly  on  the  paper 
sheets  previous  to  exposing  the  latter  to  the 
action  of  the  fumes. 

The  papers  thus  prepared  are  very  strong,  and 
do  not  suffer  any  alteration  by  exposure  to  light 
and  air,  which  may  be  readily  conceived,  con¬ 
sidering  that  silver  is  the  colouring  principle. 

Now,  in  what  state  does  the  silver  exist  on 
the  surface  of  these  papers  ?  Is  it  in  the  metallic 
state,  in  the  state  of  oxide,  or  in  combination 
with  organic  matter  ?  M.  Laroeque  has  made 
several  experiments  with  a  view  to  solve  this 
question ;  the  result  of  these  experiments,  how¬ 
ever,  have  not  enabled  him  to  come  to  a  positive 

»  Besides  nitrate  of  silver,  other  salts  were  tried  with 
similar,  though  inferior,  results. 


THE  CHEMICAL  TIMES.  299 


decision  on  the  pr  int.  Nevertheless,  the  fact  that 
pajrers  stained  by  the  process  which  w'e  have  just 
now  described  are  speedily  decolorated  by  simple 
contact  with  a  solution  of  hyposulphite  of  soda, 
iodide,  bromide,  or  cyanide  of  potassium,  tells 
strongly  in  favour  of  the  last  of  the  three  sup¬ 
positions,  viz.,  that  the  staining  material  consists 
of  a  compound  of  silver  with  some  organic  matter. 

The  cyanide  of  potassium  more  particularly 
has  the  property  to  remove  with  the  greatest 
facility  the  stains  produced  by  nitrate  of  silver 
on  organic  tissues,  no  matter  what  the  age  of 
the  stains  may  happen  to  be. 

The  benefit  to  be  derived  from  M.  Larocque’s 
investigations  will  not  be  confined  to  manufac¬ 
tures  alone.  The  analytical  chemist,  the  toxi¬ 
cologist,  the  pharmacien,  and,  possiblj’’,  also  the 
physician,  may  derive  some  useful  information 
and  hints  from  them. 

Thus,  the  chemist  should  take  care,  when 
evaporating  saline  solutions,  to  apply  a  very 
moderate  heat  only,  especially  if  he  happens  to 
be  engaged  in  quantitative  investigations :  neglect 
of  this  precautionary  rule  might  lead  to  the  loss 
of  a  portion  of  the  products,  and  thus  vitiate  the 
results  of  the  analysis.  The  same  remark  ap¬ 
plies  to  toxicological  processes,  where  inattention 
to  this  rule  might  be  attended  with  serious  re¬ 
sults. 

The  chemist  should  also  carefully  avoid  the 
use  of  alcohol  or  ether  that  has  been  employed 
before  for  the  preparation  of  extracts  ;  orvegeto- 
alkalis,  or  other  active  principles,  unless,  in- 
I  deed,  it  be  for  the  manufacture  of  the  same  or 
analogous  preparations. 

The  physician,  finally,  may  take  advantage  of 
this  property  for  the  purpose  of  administering 
in  the  form  of  vapour  (from  aqueous  or  al¬ 
coholic  solution)  certain  medicinal  agents 
which  it  has  hitherto  been  deemed  imprac¬ 
ticable  to  apply  in  the  gaseous  form. — Journal 
de  Pharmacie, 


j  PHARMACY  IN  SPAIN, 

i  Report  on  MM,  Cliiarlone  and  Malla'ma’s  History 
I  of  Pharmacy  in  Spain 

I  By  MM.  CAP  AND  GAULTIER  DE 
CLAUBRY. 


The  authors  divide  their  history  into  four 
[  epochs :  the  first  extending  from  640  before 
'  Christ  to  the  third  century  of  our  era;  the  second, 
from  the  ninth  to  the  sixteenth  century ;  the 
third,  from  the  sixteenth  to  the  nineteenth  cen¬ 
tury.  The  fourth  epoch  comprises  the  nineteenth 
i  century. 

!  We  will  not  dwell  on  the  first  epoch.  The  facts 
of  that  period  relate  to  the  general  history  of  the 
sciences,  and  those  appertaining  to  chemistry 
have  been  learnedly  unravelled  by'  M.  Hoefer. 

'  The  portion  of  these  details  relating  to  our  pro¬ 
fession  has  been  compiled  by  one  of  us  (M.  Cap) 
in  the  “  History  of  Pharmacy”  now  in  course  of 
publication,  and  of  which  the  two  first  parts  are 
principally  devoted  to  the  history  of  the  pharmacy 
of  the  ancients. 

!  The  second  period  will  appear  the  more  in¬ 
teresting,  inasmuch  as  it  enlightens  us  as  to  the 
history  of  our  arc  as  practised  by  the  Arabs. 

A  Jewish  university  established  at  Sara,  in 
I  Asia,  in  the  ninth  century,  produced  some  re¬ 
markable  men. 

In  the  Arabian  schools  of  Cordova,  Seville, 

!  Murcia,  Saragossa,  Toledo,  &c.  &c.,  the  works 
j  of  numerous  authors  are  found,  which  are  de- 
I  serving  of  note.  It  is  known  that  Abenzoar, 
f  who  lived  in  the  twelfth  century,  made  the 
manufacture  of  syrups  and  electuaries  his  parti¬ 
cular  study — the  preparation  of  medicines,  the 
properties  of  medicinal  plants,  and  the  method 
of  mixing  them.  In  the  fourteenth  century  a 
work  entitled  “  Liber  Secretorum”  was  written 
by  Bubacar,  in  which  he  speaks  of  the  salt  of 
urine,  and  of  a  species  of  moon  obtained  in  dis¬ 
tilling  urine  with  white  clay,  chalk,  and  car- 
'  bonated  organic  matters,  a  process  which  greatly 
resembles  that  employed  by  Brandt  in  the  18th 


century  to  obtain  phosphorus,  and  which  might 
have  been  already  known  by  Bubacar. 

Under  the  government  of  Alonzo  the  Judge, 
in  1252,  divers  laws  were  passed  relative  to  the 
practice  of  medicine  and  pharmacy ;  inspections 
were  made  twice  a  year,  from  the  commencement 
of  the  fourteenth  century.  The  fueros  of  the 
provinces  necessarily  caused  differences  in  the 
legal  enactments,  but,  nevertheless,  a  general 
system  of  organization  was  manifested  at  this 
period.  In  1403,  under  the  reign  of  D.  Martin, 
severe  laws  were  established  relative  to  the  sale 
of  active  preparations,  and  punishments  were 
inflicted  when  accidents  occurred  from  their  use. 

Lopez  de  Villalobas  wrote,  in  1488,  w'hen  but 
nineteen  years  of  age,  a  treatise  in  verse,  en¬ 
titled  “  A  Summary  of  Medicine,”  in  which  he 
devotes  numerous  stanzas  to  purgatives,  the- 
riaca,  ointments,  and  plasters.  Towards  the  end 
of  the  fifteenth  century  Julius  Gutieris  de  Toledo 
wrote  some  interesting  observations  on  syrups 
and  juleps. 

The  first  Pharmacopoeia  published  by  a  che¬ 
mist  was  in  1497,  by  Pierre  Benedicto  Matheo, 
who,  as  is  seen,  wrote  one  hundred  and  fifty-nine 
years  before  Michel  du  Scean  ;  but  the  latter  is 
considered  by  many  authors,  and  in  particular 
by  MM.  Henry  and  Guibourt,  as  being  the  first 
chemist  who  had  written  on  this  art.  In  1486 
Saladin  d’Ascala  wrote  his  “  Compendium 
Aromatorum,”  in  which  he  describes  the  condi¬ 
tions  necessary  for  the  preservation  of  medi¬ 
cines.  He  mentions  the  following  fact,  proving 
that  the  adulteration  of  medicines  has  not  been 
confined  to  our  times.  A  chemist  was  fined  nine 
thousand  ducats,  and  deprived  of  his  civil  rights 
during  twelve  months,  for  having  adulterated 
manna  with  sugar  and  starch. 

Pharmacy  in  Spain  made  in  the  sixteenth  cen¬ 
tury  great  advances,  which  the  discovery  of  the 
New  World  must  have  singularly  accelerated. 
In  1535  the  College  of  Apothecaries  of  Barce¬ 
lona  published  the  “  Concordia  Farmacopolarum 
Harchinonensium,”  and  that  of  Saragossa,  in 
1553,  the  “  Concordia  Aromatorum  ”  and  the 
**  Farmacopea  Cesar- Augustana,”  which  were 
complete  treatises  of  pharmacy,  embracing  all 
relating  to  that  science.  A  special  and  very 
lengthy  code  of  laws  relating  to  pharmacy  was 
enacted,  which  deserv'e  notice  on  account  of  the 
remarkable  regulations  they  contained. 

We  regret  not  being  able  to  analyze  that  por¬ 
tion  of  Drs.  Chiarlone  and  Malla'ina’s  work  re¬ 
lative  to  the  state  of  pharmacy  in  Spain  during 
the  third  epoch  ;  we  should  have  found  therein 
curious  and  important  details,  a  great  part  of 
which  are  quite  unknown  in  other  parts  of 
Europe.  Until  the  present  time,  little  attention 
has  been  paid  to  the  scientific  literature  of  a 
people  who,  in  many  other  respects,  have  fur¬ 
nished  documents  of  a  useful  nature,  so  that  the 
union  of  many  special  conditions  were  necessary 
in  order  to  investigate  all  that  that  country  had 
produced  relative  to  pharmacy.  The  authors  of 
the  work  we  are  analyzing  were  in  the  most 
favourable  position  for  this  purpose,  and  have 
gladly  profited  by  it. 

The  seventeenth  century  again  offers  much 
that  is  important  in  the  history  of  Spanish  phar¬ 
macy,  both  as  regards  the  publication  of  nume¬ 
rous  works  by  chemists,  and  the  legislation  on 
this  subject.  Although  much  in  advance  of 
France  in  this  respect,  Spain  was  but  very  im¬ 
perfectly  known.  The  splendour  of  her  conquests 
in  the  New  World,  and  the  importance  of  her 
wealth,  attracted  universal  attention ;  and  even 
those  w’hose  particular  studies  might  be  ex¬ 
pected  to  have  led  them  to  a  knowledge  of  the 
laws  relative  to  our  profession  partook  of  the 
general  opinion  as  to  the  state  of  ignorance  in 
the  Peninsula. 

W e  see  in  the  eighteenth  century  a  continua¬ 
tion  of  that  movement  previously  given  to  phar¬ 
maceutical  science,  and  improved  legislation  in 
reference  thereto,  indicating  here,  as  elsewhere, 
the  disposition  of  the  directing  minds  of  that 
period.  The  number  of  books  published,  and 
the  nature  of  the  subjects  to  which  they  relate, 
are  necessarily  affected  by  the  intellectual  move¬ 


ment  of  this  century,  and  in  this  respect  Spain 
was  not  behind  other  nations.  France  has  been 
accused — and  it  must  be  confessed  not  without 
cause — of  not  occupying  herself  sufficiently  with 
the  occurrences  of  other  countries.  German 
literature,  and  even  that  of  England,  are  more 
au  courant  of  what  is  publishing  elsewhere  than 
is  the  case  in  France. 

A  very  interesting  chapter  of  the  work  to 
W'hich  we  are  alluding  terminates  the  history  of 
the  third  epoch.  It  treats  of  the  pharmaceutical 
colleges  of  Spain.  We  cannot  refrain  from  giving 
some  of  the  details.  These  establishments,  an¬ 
terior  to  all  the  scientific  academies  of  Europe, 
existed  at  Valencia,  Barcelona,  Saragossa,  Pam- 
peluna,  Madrid,  Seville,  Toledo,  Tarragona,  and 
in  some  other  towns. 

The  college  of  Valencia  already  existed  in 
1327,  in  the  reign  of  King  D.  Alphonse,  who 
granted  to  the  apothecaries  of  this  city  the 
rights  of  admitting  into  their  body  all  those 
wishing  to  exercise  this  profession.  In  1441 
the  apothecaries  petitioned  the  Queen,  Donna 
Maria  of  Aragon,  to  be  allowed  to  constitute 
the  college  into  an  associatisn  for  their  mutual 
protection,  and  the  exercise  of  charity  to  each 
other. 

The  privilege  granted  them  orders  that  all 
apothecaries  are  to  use  uniform  weights  ;  it  pro¬ 
hibits  the  sale,  by  those  who  have  not  been  re¬ 
ceived  by  the  college,  of  all  distilled  waters,  ex¬ 
cepting  those  of  orange- flowers,  rose,  &c.,  and 
contains  minute  details  as  to  the  conditions  of 
admission  and  other  rules  which  we  cannot  enter 
upon. 

In  1512,  at  a  general  meeting  of  apothecaries, 
it  was  enacted  that  no  one  could  be  received 
until  he  had  practised  for  eight  years,  instead  of 
six,  which  was  the  former  law ;  and  rules  were 
established  relative  to  the  theoretical  and  prac¬ 
tical  examinations  the  candidates  were  to  un¬ 
dergo.  In  1601  the  college  published  the 
“  Farmacopea  Valentina,”  of  which  there  was  a 
new  edition  in  1629.  The  College  of  Barcelona 
existed  in  1352,  and  published  a  Pharmacopoeia 
in  1535. 

The  fourth  epoch  of  pharmacy,  which  includes 
the  present  century,  contains  less  unknown  de¬ 
tails  than  those  preceding,  but  nevertheless  de¬ 
serves  notice,  especially  in  relation  to  pharma¬ 
ceutical  legislation,  which  was  rendered  much 
more  perfect. 

Carbonell’s  work,  translated  into  French,  was 
at  this  period  an  interesting  event  in  the  history 
of  pharmacy ;  but  many  other  w'orks  of  some  in¬ 
terest  appeared  at  the  same  time. 

Although  the  details  relating  to  the  history  of 
pharmaceutical  literature,  with  reference  to  the 
period  anterior  to  our  century,  are  full  of  interest, 
yet  those  which  relate  to  the  present  century 
leave  much  to  be  desired. 

We  will  content  ourselves  with  referring  to 
two  instances  illustrative  of  this :  the  works  of 
Pelletier  are  noticed  in  so  incomplete  a  manner 
that  it  would  be  difficult  to  form  any  idea  of 
them  ;  the  names  of  Serrullas  and  Robiquet  are 
not  even  found  amidst  those  who  have  advanced 
French  pharmacy  in  our  time.  We  must  frankly 
say  that  this  portion  of  the  work  is  not  nearly 
equal  to  the  previous  parts. 

If  the  pharmaceutical  legislation  of  our  coun¬ 
try  has  excited  such  numerous  and  legitimate 
reclamations,  and  if  we  are  desirous  of  seeing  it 
cast  off  that  w'hich  it  has  inherited  from  past 
centuries,  it  is  curious  to  see  that  Spain,  which 
w'e  imagine  to  be  so  much  behind  us,  has  pre¬ 
ceded  us  in  this  respect  in  a  remarkable  manner. 

At  a  time  when  the  titles  of  nobility  were  a 
distinction  to  which  all  classes  could  not  aspire, 
we  are  interested  and  surprised  to  find  a  privi¬ 
lege  granted  in  1650  by  Don  Philippe,  placing  in 
the  same  rank  with  physicians  all  those  prac¬ 
tising  pharmacy,  and  declaring  that  they  could 
not  be  admitted  to  the  practice  of  any  mechanical 
art,  then  looked  upon  as  beneath  that  of  medicine 
and  the  liberal  arts. 

In  1800  Don  Carlos  declared  pharmacy  to  be 
distinct  from  medicine,  and  formed  laws  relative 
to  the  examinations  and  inspections  of  phar- 
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macies.  To  be  enabled  to  practise  the  degree  of 
bachelor  and  doctor  of  medicine  was  nectssary 
in  addition  to  that  of  licentiate  of  pharmacy ;  the 
inspections  were  made  by  a  physician  and  a 
chemist,  and  presided  over  by  one  of  the  elder 
professors  of  medicine  or  pharmacy.  A  higher 
assembly  was  established  for  the  faculty  of  phar¬ 
macy,  and  charged  with  all  the  details  of  ad¬ 
ministration  for  the  whole  kingdom. 

In  1804  the  same  sovereign  made  several 
modifications  to  the  previous  laws.  He  estab¬ 
lished  a  botanical  garden  and  a  museum  of 
natural  history  in  each  college.  The  pupils  had 
to  attend  for  three  years  the  practical  and 
theoretical  lectures  of  the  colleges. 

In  order  to  pass  from  one  course  to  another 
the  pupils  had  to  undergo  a  severe  examination 
on  each  subject  of  their  instruction.  To  obtain 
the  degree  of  bachelor  they  were  required  to 
lecture  in  Latin  for  half  an  hour  on  one  of  the 
branches  of  pharmaceutical  science. 

The  grade  of  licentiate  was  to  be  obtained  after 
two  years’  practical  exercise  in  the  laboratories 
of  the  faculty,  or  in  a  chemist’s  shop ;  a  theo¬ 
retical  examination,  and  one  on  practice,  on  two 
different  days,  were  obligatory.  After  these  ex¬ 
aminations  the  candidate  was  required  to  recog¬ 
nise  and  define  a  certain  number  of  plants  and 
medicines,  and  answer  queries  relative  to  the 
doses  in  which  very  powerful  medicines  are 
administered.  The  licentiate  might  practise 
pharmacy  throughout  the  kingdom.  To  obtain 
the  degree  of  doctor  the  candidate  was  required 
to  treat  on  any  subject  chosen  by  the  college, 
and  to  answer  all  arguments  presented  to  him. 
Some  laws  relating  to  military  pharmacy  com¬ 
pleted  the  code. 

In  1815  Ferdinand  VII.  remodelled  the  higher 
assembly,  and  extended  pharmaceutical  instruc¬ 
tion,  which  from  that  time  has  consisted  of  a 
course  of  natural  history,  of  physics,  of  chemis¬ 
try,  practical  pharmacy,  and  of  theoretical  phar¬ 
macy. — Journal  de  Pharmacie  and  Pharmaceutical 
Journal. 


ON  THE  EXTRACTION  OF  MANNITE 
FROM  THE  ROOT  OF  DANDELION 
(LEONTODON  TARAXACUM). 

By  Messrs.  T.  and  H.  SMITH. 

With  an  Analysis  of  the  Dandelion  Manniie,  by 
Dr.  Stenhouse.* 


I  bring  the  following  communication  before 
the  society  at  the  request  of  the  Messrs.  Smith, 
of  this  place,  well  known  as  the  authors  of 
several  important  researches  in  pharmaceutical 
chemistry. 

They  have  recently  had  occasion  to  prepare 
on  the  large  scale  the  preparations  of  dandelion- 
root,  and  were  led  to  observe  that  among  the 
substances  separable  from  the  infusion  of  the 
root  was  the  unfernientable  so-called  sugar, 
mannite,  which  has  not  hitherto  been  generally 
included  among  the  chemical  constituents  of  the 
dandelion. 

For  the  sake  of  those  members  of  the  society 
who  do  not  devote  themselves  to  chemistry  I 
may  here  notice  that  mannite  is  a  crystallizable 
white  substance,  originally  known  as  derived 
from  the  drug  manna,  an  exudation  from  several 
trees  of  the  species  Fraxinus  and  Onrus.  It  is 
inodorous,  bland,  and  sweet,  but  is  distinguished 
from  the  true  sugars  by  two  characters  ;  the  one, 
that  it  is  not  susceptible  of  the  vjnous  fermenta¬ 
tion  ;  the  other,  that  it  cannot  be  represented  in 
its  chemical  formula  as  a  simple  hydrate  of 
carbon  (C  +  H  O ) ,  its  composition  being  Cg  H,  Og, 
or  Cg  +  6HO  +  H. 

It  was  obtained  by  Messrs.  Smith  from  the 
dandelion  by  the  following  process : — The  clear 
liquid  obtained  by  the  action  of  cold  water  on 
ninety  pounds  of  the  root  was  concentrated  in  a 
vacuum-still  to  the  consistence  of  a  syrup.  It 
was  then  at  the  temperature  of  about  150°  F., 
below  which  it  solidified  into  a  thick  jelly,  in- 

*  Kead  before  the  Koyal  Society  of  Edinburgh  on  the 
19tli  of  February,  1849,  by  Dr.  WUspn,  Lecturer  oa  Che¬ 
mistry,  Edinburgh, 


corporated  with  about  four  gallons  of  rectified 
spirit  of  wine.  An  abundant  precipitate  speedily 
formed,  consisting  of  albumen,  pectine,  and 
other  substances,  and  the  liquid  on  standing 
became  nearly  clear.  Gradually,  however,  as 
the  liquid  cooled,  beautiful  arborescent  clusters 
of  crystals  began  to  form.  They  slowly  increased 
in  number  and  size,  till  they  eventually  occupied 
with  their  spongy  mass  the  entire  capacity  of  the 
containing  vessel.  They  were  soon  recognised  to 
be  mannite.  The  spongy  mass  was  transferred 
to  a  cloth  filter,  and  subjected  to  strong  pressure, 
so  as  to  separate  from  the  crystals  the  bitter 
liquid  which  occupied  their  interstices.  They 
were  then  digested  in  fresh  alcohol,  compressed 
anew,  and  the  processes  described  repeated  till 
the  crystals  had  a  pure  sweet  taste.  The  finely- 
crystallized  specimens  were  obtained  by  boiling 
alcohol  on  the  purified  mass,  and  passing  it 
through  a  filter  in  a  hot-water  funnel.  In  a  few 
minutes  the  filtrate  solidified  into  a  spongy 
crystalline  mass. 

The  Messrs.  Smith  believed  themselves  to  be 
the  discoverers  of  mannite  as  an  ingredient  of 
taraxacum,  a  conclusion  to  which  they  were 
naturally  conducted  by  the  circumstance  that 
none  even  of  our  recent  English  works  on  materia 
medica,  or  organic  chemistry,  with  the  exception, 
so  far  as  I  am  aware,  of  Dr.  Christison's  “Dis¬ 
pensatory,”  recent  edition,  mentions  mannite  as 
derivable  from  the  dandelion,  and  he  simply  says 
that  “  it  contains  mannite.”  In  ignorance,  ac¬ 
cordingly,  of  any  earlier  researches  having  been 
made  on  the  subject,  the  Messrs.  Smith  have  in¬ 
vestigated  the  subject  for  themselves,  and  have 
made  some  interesting  observations  to  be  pre¬ 
sently  detailed.  They  inferred  that  the  sub¬ 
stance  which  they  had  found  was  mannite,  from 
its  physical  characters,  which  are  exceedingly 
well  marked,  and,  as  it  should  seem,  sufficient  for 
its  recognition.  They  thought  it,  however,  de¬ 
sirable  to  have  the  certainty  of  the  body  they 
had  extracted  from  dandelion -juice  being  man¬ 
nite  put  beyond  doubt  by  its  ultimale  analysis, 
and  at  their  request  I  submitted  the  substance 
to  Dr.  Stenhouse,  of  Glasgow,  who  is  more 
familiar  than  probably  any  other  of  our  chemists 
with  the  chemical  relations  of  mannite,  on  which, 
as  occuring  in  various  alagee,  he  has  published 
some  interesting  investigations.  The  following 
are  the  results  obtained  by  Dr.  Stenhouse,  in  the 
analysis  he  was  good  enough  to  make.  The  ac¬ 
cepted  formula  for  mannite  is  Cg  H^  Og,  so  that 
it  should  contain  : — 

Carbon .  39.56 

Hydrogen .  7.69 

Oxygen  .  52.75 


100.00 

The  dandelion  mannite  contained  in  100 
parts : — 

Carbon .  39.58 

Hydrogen .  7.84 

Oxygen  .  52.58 


100.00 

The  difference  between  the  theoretical  and 
actual  results  is  plainly  within  the  limits  of  error 
in  analysis.  In  a  letter  with  which  Dr.  Sten¬ 
house  has  favoured  me  he  says,  “  The  characters 
of  the  substance  analyzed  were  so  similar  in  every 
respect  to  those  of  mannite,  that  I  had  scarcely 
any  doubt  upon  the  subject  from  the  first.” 
This  is  the  only  analysis,  so  far  as  I  am  aware, 
which  has  been  made  of  the  dandelion  mannite, 
and  for  its  performance  we  are  indirectly  in¬ 
debted  to  the  Messrs.  Smith’s  labours.  The 
merit,  however,  of  first  separating  mannite  from 
the  dandelion-root-juice  belongs  to  two  German 
observers,  Widumann  and  Frickhinger.  For  a 
knowledge  of  this  fact  I  am  indebted  to  Dr. 
Christison,  who  was  led  by  their  researches  to 
include  mannite  among  the  constituents  of  the 
plant  under  notice.  Widnmann  and  Frick- 
hinger’s  observations  are  contained  in  Buchner’s 
“Repertorium  fiir  die  Pharmacie,  for  1841;”* 

*  Widnmann’s  observations  are  contained  in  Buchner’s 
“  Kepertorium,”  vol.  xliii.,  part  2,  page  281,  1832.  Frick- 
lunger’s  paper,  to  which  Dr,  Buchaer’s  remarks  are  ap- 


and  those  of  the  Pharmacien  first  mentioned  go 
back  to  the  year  1832.  They  appear  to  have 
identified  the  mannite  solely  by  its  physical 
characters,  as  no  analysis  of  the  substance  is  re¬ 
ferred  to.  Their  researches,  however,  which 
were  prosecuted  separately,  were  lengthened  and 
elaborate,  and  each  was  led  as  the  result  of  his 
inquiry  to  the  conclusion  that  mannite  does  not 
pre-exist  in  the  plant,  but  is  produced  in  the 
watery  infusion  of  the  root,  by  what  they  term 
“a kind  of  fermentation”  out  of  the  sugar,  inulin, 
and  other  hydrates  of  carbon,  which  exist  ready 
formed  in  the  plant.  The  question  whether  man¬ 
nite  is  an  educt  of  the  processes  to  which  the  root 
is  subjected,  i.e.,  a  pre-existent  ingredient  which 
is  merely  dissolved  out  of  the  plant  by  solvents 
such  as  water  or  alcohol,  or  a  product  of  the  trans¬ 
forming  influence  of  these  reagents,  which  at  cer¬ 
tain  temperatures  determine  its  generation  out  of 
easily  modified  organic  substances,  is  one  of  in¬ 
terest  to  vegetable  physiology  as  well  as  to  che¬ 
mistry.  Dr.  Buchner,  in  reviewing  the  labours 
of  Widnmann  and  Frickhinger,  says,  in  reference 
to  their  conclusion  that  the  mannite  is  not  pre¬ 
existent  in  the  dandelion,  “It  would  certainly  be 
no  useless  labour  to  subject  this  result  to  further 
proof,  with  a  view  to  discover  whether  in  any 
case  the  mannite  may  be  found  ready  formed  in 
the  root ;  and  in  addition  to  inquire  what  are  the 
causes  which  transmute  the  sugar  in  so  simple  a 
way,  and  in  such  quantity,  into  mannite.” — 
Repei'tormm  fur  die  Pharmacie,  1841,  pp.  79,  80.) 

The  Messrs.  Smith  accordingly  have  thought 
it  desirable  to  investigate  this  question,  to  which, 
however,  it  is  due  to  them  to  mention,  their  at¬ 
tention  had  been  directed  before  they  were  made 
aware  of  the  researches  which  had  been  carried 
on  in  Germany.  The  scale  on  which  they  have 
experimented,  and  the  efficiency  of  the  apparatus 
with  which  their  trials  were  made,  give  great 
value  to  their  results.  Their  object  was  to 
ascertain  whether,  by  the  rapid  action  of  solvents 
on  the  fresh  root,  it  was  possible  to  extract  from 
it  mannite,  which  might  in  that  case  be  regarded 
as  a  ready-forrned  ingredient  of  the  dandelion ; 
and,  on  the  other  hand,  to  observe  whether  the 
infusion  of  the  root,  if  left  to  itself  for  some  time, 
underwent  fermentation,  during  which  the  man¬ 
nite  was  developed. 

With  a  view  to  secure  the  phenomena  anti¬ 
cipated  being  witnesssed  on  a  scale  which  should 
make  the  experiment  thoroughly  crucial,  two 
stout  men,  provided  with  spades  of  a  very  con¬ 
venient  shape,  were  employed  to  dig  the  roots, 
which  they  were  desired  to  collect  as  rapidly  as 
possible,  so  that  there  might  be  no  time  for  the 
roots  to  become  chemically  altered  before  they 
were  subjected  to  analysis.  The  diggers  did 
their  work  so  expeditiously  that  in  two  hours 
they  returned  with  eighty  pounds  of  fresh  dan¬ 
delion  roots.  Of  this  quantity  forty  pounds 
were  immediately  comminuted,  and  rapidly  ex¬ 
hausted  of  their  more  soluble  constituents  by 
cold  water  percolated  through  their  divided 
mass.  The  infusion  thus  procured  was  without 
delay  transferred  to  a  vacuum-still,  concentrated 
to  the  consistence  of  a  syrup,  and  thereafter 
mingled  with  alcohol.  It  was  then  left  to  cool, 
as  in  the  successful  process  for  the  extraction  of 
mannite  from  the  root  mentioned  at  the  begin¬ 
ning  of  the  paper. 

The  whole  operations  were  so  quickly  ma¬ 
naged  that,  from  the  commencement  of  the  dig¬ 
ging  of  the  roots  till  the  liquid  was  in  full 
ebullition  in  vacuo,  only  six  hours  elapsed. 
From  the  alcoholic  tincture  or  extract  finally 
procured  by  this  process  not  a  trace  of  mannite 
could  be  obtained ;  but  sugar  which  readily 
underwent  the  vinous  fermentation  was  found 
in  considerable  quantity. 

The  second  portion  of  the  roots,  consisting,  like 
the  first,  of  forty  pounds,  was  comminuted  and 
left  in  contact  with  cold  water  for  three  days. 
During  this  period  the  infusion  was  not  observed 
to  rise  in  temperature  ;  but  a  constant  escape  of 
gas  occurred,  rising  in  bubbles  through  the 
liquid.  The  latter  in  addition  became  strongly 

pended,  was  published  in  the  “Eepertorium,”  2d  series, 
vol,  xxiii,,  part  6,  pages  45  to  82, 1840. 
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acid,  a  character  almost  quite  absent  from  the 
infusion  of  the  previous  experiment,  in  which 
also  no  effervescence  of  gas  appeared.  The  fer¬ 
menting  infusion  was  transferred  to  the  vacuum- 
still,  and  was  otherwise  treated  as  the  former 
infusion  had  been. 

The  extract  it  afforded  contained  a  large 
amount  of  mannite.  The  liquid  which  distilled 
over  into  the  receiver  was  sour,  and  contained 
acetic  acid.  The  contents  of  the  still  were  also 
sour,  probably  from  the  presence  of  lactic  acid. 

The  experiments  recorded  seem  decidedly  to 
warrant  the  conclusion  that  mannite  does  not 
exist  ready  formed  in  the  root  of  the  dandelion. 
Messrs.  Smith,  however,  from  an  anxiety  to 
obviate  any  fallacy  which  might  have  escaped 
them  in  the  first  of  the  two  experiments  just 
recorded,  repeated  it  a  second  time  with  fully 
more  despatch  than  before.  The  result  was 
exactly  the  same.  No  mannite  could  be  ex¬ 
tracted  from  the  unfermented  cold  infusion. 
But  w'hen  the  roots,  even  after  the  prolonged 
percolation  of  cold  water  through  them,  -were 
left  in  contact  with  a  fresh  portion  of  that  liquid 
for  a  single  night,  the  resulting  very  weak  in¬ 
fusion  gave  distinct  though  necessarily  minute 
traces  of  mannite. 

Messrs.  Smith’s  observations,  then,  com¬ 
pletely  confirm  those  of  Widnmann  and  Frick- 
hinger,  and  the  general  statement  that  the  dan¬ 
delion  “  contains”  mannite  must  be  changed 
into  “  yields  mannite.” 

The  inquiry,  however,  has  a  wider  bearing 
than  the  mere  settlement  of  the  question  whe¬ 
ther  dandelion  contains  ready-formed  mannite  or 
not.  This  saccharoid  substance  has  been  sepa¬ 
rated  from  the  juices  or  exudations  of  the 
Fraxinus  ornus,  the  Eucalyptus  mannifera,  the 
cherry,  the  apple,  the  plum,  the  larch  ;  from  the 
root  of  celery,  from  several  species  of  mush¬ 
rooms,  and  of  seaweeds,  &c.  There  can  be 
little  doubt  that  mannite  exists  ready  formed  in 
some  of  those  plants,  but  the  question  at  least 
requires  consideration. 

The  dandelion  infusion  is  not  a  solitary  ex¬ 
ample  of  a  vegetable  juice  originally  free  from 
mannite  having  that  substance  developed  in  it 
by  fermentation.  The  attention  of  continental 
chemists  was  early  directed  to  this  fact  from  the 
great  losses  which  frequently  attend  the  manu¬ 
facture  of  sugar  from  beet-root,  in  consequence 
of  the  root-juice  undergoing  a  peculiar  fermenta¬ 
tion,  during  which  the  sugar  disappears,  and  is 
replaced  in  greater  part  by  mannite,  lactic  acid, 
and  a  substance  identical  in  composition  with 
gum  arabic.  The  fermentation  is  sometimes 
called  the  lactic  or  mannite,  but  more  frequently 
the  mucous  or  viscous,  fermentation.  It  occurs 
spontaneously  in  saccharine  vegetable  juices 
exposed  to  the  air  at  a  temperature  between  86° 
and  104°  F.,  and  may  be  produced  at  will  in  so¬ 
lutions  of  pure  cane-sugar,  by  maintaining  them 
at  the  temperature  mentioned  in  contact  with 
boiled  yeast,  the  gluten  of  wheat,  or  the  curd  of 
milk. 

In  the  natural  juices,  vegetable  albumen,  or 
one  of  the  analogous  azotized  principles,  acts  as 
a  ferment  after  decomposition  has  commenced  in 
it,  in  consequence  of  its  partial  oxidation.  The 
change  is  believed  to  be  as  follows  : — If  cane- 
sugar  (hydrated  ijii  qh)  be  present,  it  is 
first  by  the  appropriation  of  an  atom  of  PIO  con¬ 
verted  into  hydrous  grape-sugar  Hi- 
This,  by  the  abstraction  of  an  atom  of  oxygen, 
yields  one  equivalent  of  mannite  and  one  of  lactic 
acid,  thus — 

Grape-sugar . H^^ 


Mannite  _ C®  IH  0® 

Lactic  acid  . C®  II®  O® 


C12  H12  on 

The  lost  equivalent  of  oxygen  is  probably 
spent  in  oxidizing  the  azotized  principle,  which 
then  compels  the  sugar  to  undergo  the  change 
described.  Gum  being  isomeric  Avith  cane- 
s  ugar,  an  alteration  of  the  molecular  arrangement 
of  the  latter  may  suffice  to  account  for  its  pro¬ 
duction. 


This  sugar,  which  exists  in  the  fresh  dandelion, 
is  probably  cane-sugar,  but  its  exact  nature  has 
not  been  ascertained  by  any  of  the  observers 
'whose  names  I  have  mentioned.  It  is  thought 
probable,  however,  by  Widnmann,  and  the  Messrs. 
Smith  have  likewise  arrived  at  the  conclusion, 
that  the  dandelion  mannite  is  not  derived  solely 
from  the  sugar  of  the  root,  but  also  from  the 
inulin  (one  of  the  varieties  of  starch)  C-^  H-i  O^i, 
which  it  contains.  As  inulin  differs  from  cane- 
sugar  only  by  containing  half  an  equivalent  less 
of  AA'ater,  this  seems  probable  enough  ;  and  other 
members  of  the  amylaceous  or  hydrate  of  carbon 
series  of  vegetable  principles  may  also  be  sup¬ 
posed  to  be  susceptible  of  the  mannite  fermen¬ 
tation.  The  question  might  be  determined  so 
far  by  ascertaining  the  quantity  of  sugar  pre¬ 
existing  in  the  root,  and  comparing  it  Avith  the 
quantity  of  mannite  produced  by  fermentation. 
No  such  quantitative  analyses  have  been  made  ; 
but  the  Messrs.  Smith,  although  they  cannot 
adduce  numerical  data  in  support  of  their  con¬ 
clusion,  are  strongly  of  opinion  that  the  propor¬ 
tion  of  sugar  existing,  ready  formed,  in  the  dan¬ 
delion,  is  much  too  small  to  account  for  the  large 
quantity  of  mannite  derivable  by  fermentation 
from  the  root. 

From  all  that  has  been  stated  it  will  appear 
that  it  may  be  a  question  whether  mannite  exists 
ready  formed  in  any  of  the  vegetables  that  yield 
it ;  and  that  probably  some  of  them,  at  least, 
afford  it  only  as  a  secondary  product.  This  is 
especially  likely  to  be  the  case  when  the  sub¬ 
stance,  like  manna,  exudes  in  the  liquid  state, 
and  is  exposed  for  some  time  to  the  modifying 
influence  of  the  air.  Should  it  prove  in  some 
cases,  as  seems  likely,  to  be  certainly  produced 
during  the  life  of  the  plant,  some  interesting 
questions  may  arise  as  to  the  mode  of  its  forma¬ 
tion,  and  the  purpose  Avhich  it  serves.  The 
azotized  principle  diastase,  which  converts  starch 
into  sugar,  and  is  believed  to  play  so  important  a 
part  during  germination  by  exposure  to  the  air, 
acquires  the  power  of  converting  sugar  into  man¬ 
nite,  gum,  and  lactic  acid.  It  may,  after  oxida¬ 
tion,  effect  a  similar  transformation  in  mature 
plants,  and  be  the  cause  of  those  abundant  exu¬ 
dations  of  gum  and  manna  which  characterize 
some  botanical  genera.  Lactic  acid  is  not  found 
in  recent  vegetables,  but  its  place  may  be  sup¬ 
plied  by  another  acid,  or  none  may  be  generated. 
Such  speculations,  hoAvever,  are  as  yet  premature. 

[A  beautiful  specimen  of  mannite,  obtained 
from  the  juice  of  the  taraxacum  by  the  Messrs. 
Smith,  was  exhibited  by  Dr.  Pereira,  at  the  con¬ 
versazione  of  the  Pharmaceutical  Society  on  Jan. 
17,  1849. 

Messrs.  Smith  have  subsequently  forAvarded  to 
London  specimens  of  mannite  crystallized  be¬ 
tween  glass  plates.  They  are  beautiful  objects 
when  examined  by  the  polarizing  microscope. — 
Ed,  Pharm,  Journ.] 


ON  ANHYDROUS  NITRIC  ACID. 

By  M.  DEVILLE, 

Professor  of  the  Faculty  of  Sciences  of  BesanQon. 
(^Presented  to  the  Academy  by  M.  Dumas,  in  the 
name  of  M,  Deville.) 


M.  Deville  has  recently  made  a  series  of  re¬ 
searches  on  the  action  of  chlorine  on  the  anhy¬ 
drous  salts  of  silver,  Avith  organic  and  inorganic 
acids. 

In  the  course  of  his  investigations  M.^ Deville 
succeeded  to  produce  anhydrous  nitric  acid  by 
the  action  of  perfectly  dry  chlorine  on  nitrate  of 
silver.  That  the  new  substance  was  really  an¬ 
hydrous  nitric  acid,  Avas  proved  beyond  doubt 
by  the  concordant  results  of  numerous  analyses. 
The  anhydrous  nitric  acid  is  obtained  in  beauti¬ 
ful,  colourless,  perfectly  limpid,  and  brilliant 
crystals,  which  may  be  procured  of  considerable 
size.  When  slowly  deposited  in  a  current  of  re¬ 
frigerated  gas,  their  edges  are  a  centimeter  in 
length.  They  have  the  form  of  six-sided  prisms, 
derived  apparently  from  a  right  prism  with 
rhombic  base,  They  fuse  at  a  temperature  not 


much  above  85.5  Fahrenheit;  their  boiling  point 
is  about  113°  Fahrenheit.  At  50°  the  tension  of 
the  anhydrous  nitric  acid  is  very  considerable. 
In  contact  Avith  water  it  becomes  very  hot,  and 
dissolves  in  the  liquid  without  imparting  the 
slightest^  shade  of  colour  to  the  solution ;  nor  is 
the  solution  attended  Avith  disengagement  of  gas. 
Upon  the  addition  of  water  of  baryta  to  the  liquid 
the  nitrate  of  that  base  is  obtained.  When 
heated  to  about  110°_to  113°  (the  boiling  point), 
it  suffers  decomposition,  which  circumstance 
forms  an  obstacle  to  the  determination  of  the 
density  of  its  vapour  by  Dumas’s  process. 

M.  Deville’s  process  for  the  preparation  of  an¬ 
hydrous  nitric  acid  is  very  simple ;  the  only  dif¬ 
ficulty — and  this  is  but  trifling — lies  in  the  con¬ 
struction  of  the  requisite  apparatus,  since,  from 
the  facility  with  Avhich  the  anhydrous  nitric  acid 
penetrates  caoutchouc  tubes,  it  becomes  neces¬ 
sary  to  unite  the  several  glass  tubes  composing 
the  apparatus  by  fusion  in  the  bloAvpipe  flame. 
The  process  is  as  folloAvs  : — 

M.  Deville  takes  a  U-shaped  tube,  capable  of 
holding  500  grammes  of  nitrate  of  siUer  (dried 
in  the  apparatus  at  356°  F.  in  a  current  of  dry 
carbonic  acid  gas).  AVith  this  tube  is  connected 
another  very  large-sized  U-shaped  tube,  having 
at  the  lower  end  a  small  reservoir  attached  to  it ; 
it  is  in  this  reservoir  that  the  excessively  volatile 
liquid  (nitrous  acid  ?)  Avhich  invariably  forms 
during  the  process  is  cleposited.  The  tube  with 
the  nitrate  of  silver  is  immersed  in  Avater  covered 
Avith  a  thin  layer  of  oil,  and  heated  by  means  of 
a  spirit-lamp  communicating  with  a  reservoir  at 
a  constant  level.  The  chlorine  issues  from  a  glass 
gasometer,  its  displacement  being  effected  by  a 
sloAv  and  constant  flow  of  concentrated  sulphuric 
acid.  The  current  of  chlorine  gas  is  passed  over 
chloride  of  calcium,  and  subsequently  over 
pumices  tone  moistened  with  sulphuric  acid. 
As  long  as  the  nitrate  of  silver  is  maintained  at 
the  common  temperature  no  effect  is  apparently 
produced.  But  upon  heating  the  nitrate  to  203° 
F.,  and  reducing  the  temperature  again  quickly 
to  156°  or  154°  F.  (but  not  lower),  a  reaction  be¬ 
comes  manifest.  At  the  commencement  hy- 
ponitrous  acid  is  produced,  Avhich  may  be  readily 
recognised  from  its  colour  and  the  readiness  with 
Avhich  it  condenses.  When  the  temperature  has 
reached  the  lowest  point  (156°  or  154°  F.),  the 
formation  of  crystals  begins,  and  continues  so 
briskly'  that  the  receiver  ( Avhich  is  to  be  kept  cooled 
down  to  6°  beloAV  zero)  is  speedily  choked  with 
them.  The  crystals  are  invariably  deposited 
upon  that  part  of  the  receiver  which  is  not  im¬ 
mersed  in  the  freezing  mixture.  M.  Deville 
states  that  the  latter  need  not  necessarily  be  ex¬ 
cessively  cold  ;  he  found  that  even  common  ice 
will  answer  the  purpose. 

The  gases  are  coloured,  and  the  bulb  of  the 
cooled  tube  contains  a  small  quantity  of  liquid, 
which  must  be;  removed  from  the  apparatus 
before  the  transfer  of  the  nitric  acid  to  another 
vessel ;  to  effect  this,  the  current  of  chlorine  is 
replaced  by  one  of  carbonic  acid.  The  applica¬ 
tion  of  cold  to  the  condenser  is  noAV  stopped,  and 
the  vessel  intended  to  receive  the  crystals  is 
immersed  in  a  freezing  mixture,  and  joined  to 
the  producing  apparatus  by  means  of  a  caout¬ 
chouc  tube  lined  with  amianthus. 

The  current  of  the  chlorine  gas  should  be 
slow — at  the  rate  of  about  three  or  four  quarts 
in  tAvenly-four  hours.  The  whole  of  the  gas  is 
not,  however,  absorbed  by  the  nitrate  of  silver. 
A  certain  amoUnt  of  oxygen,  apparently  equal  to 
the  volume  of  chlorine  employed,  is  evolved  in 
the  process. 

The  apparatus  operates  day  and  night  AA'ith- 
out  requiring  attendance,  except  as  regards  the 
replenishing  of  the  spirit-lamp  when  needed, 
and  the  occasional  supply  of  a  fresh  quantity  of 
the  ingredients  of  the  freezing  mixture,  and  of 
the  sulphuric  acid  Avhich  is  employed  for  the 
purpose  of  effecting  the  displacement  of  the 
chlorine. 

M.  Deville  promises  us  a  more  complete  me¬ 
moir  hereafter,  in  Avhich  he  Avill  describe  the 
chemical  properties  of  the  anhydrous  nitric  acid, 
and  details  the  result  of  his  researches  on  the 
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action  of  chlorine  and  hypochlorous  acid  on  the 
salts  of  silver. — L’ Instihit,  Peb.  21,  1849. 


ON  THE  CRYSTALLIZED  PHOSPHATES 
OF  LIME  AND  OF  PROTOXIDE  OF 
MANGANESE. 

By  Dr.  C.  BODEKER. 


I. — PHOSPHATE  OF  LIME. 

Precipitate  a  solution  of  chloride  of  calcium 
with  phosphate  of  soda  slightly  in  excess,  divide 
the  fluid  with  the  precipitate  in  it  into  two 
equal  paits,  to  the  one  of  which  add  an  exact 
sufficiency  of  nitric  or  hydrochloric  acid  to  re¬ 
dissolve  the  precipitate  without  the  aid  of  heat ; 
add  now  the  other  half  (with the  precipitate  still 
in  it)  to  the  acidified  solution,  and  let  the  mix¬ 
ture  stand  at  rest  in  the  cold  for  forty- eight 
hours  ;  you  will  speedily  observe  that  the 
amorphous  precipitate  of  phosphate  of  lime 
suffers  a  change.  It  acquires  greater  com¬ 
pactness,  and  assumes  gradually  the  appearance 
of  delicate  white  spangles,  which,  after  having 
been  carefully  washed  with  water,  are  found  to 
contain  neither  nitric  (or  hydrochloric)  acid, 
nor  soda,  but  simply  lime,  phosphoric  acid,  and 
water.  In  many  instances  the  spangles  exhibit 
a  fine  silky  or  satinet  lustre,  and  are  of  greater 
breadth  than  the  usual  product.  Microscopic 
inspection  shows  them  to  consist  of  thin,  ta¬ 
bular,  four-sided,  rhombic  prisms,  mostly  with 
truncated  edges,  which  imparts  to  the  crystals 
the  appearance  of  irregular  six-sided  tables. 
Drying  over  chloride  of  calcium  or  sulphuric 
acid  does  not  reduce  the  weight  of  the  salt  to 
any  perceptible  extent. 

When  boiled  with  water  the  salt  undergoes 
decomposition  ;  it  loses  its  compactness  of  struc¬ 
ture,  becomes  opaque,  and  acquires  an  indistinct 
crystalline  appearance  ;  at  the  same  time  a  solu¬ 
tion  of  acid  phosphate  of  lime  is  obtained, 
which  reacts  strongly  on  litmus  paper,  and  yields 
with  basic  oxalate  of  ammonia  a  copious  preci¬ 
pitate.  (A  mixture  of  the  salt  'with  cold  water 
fails  to  react  upon  tincture  of  litmus ;  and  it  is 
only  after  lengthened  ebullition  of  the  mixture 
of  the  salt,  water,  and  tincture,  that  a  red  tint 
makes  its  appearance.) 

I  analyzed  the  salt  after  drying  it  over  chloride 
of  calcium. 

The  analysis  gave  the  following  results  : — 

I.  0.2812  grm.  of  crystallized  phosphate  of 
lime  lost  upon  ignition  0.0728  grm.  of  water  = 
25.89  per  cent. 

II.  0.530  grm.  of  another  sample  lost  upon 
ignition  0.139  grm.  of  water  =  26.22  per  cent. 

III.  0.530  grm.  of  the  salt  w'ere  ignited  in  the 
usual  way,  and  the  residue  subsequently  digested 
with  concentrated  sulphuric  acid  and  mixed  wdth 
85  per  cent,  of  spirits  of  wine,  and  washed.  The 
residuary  ignited,  and  neutral  gypsum  weighed 
0.4183  grm.  This  corresponds  to  32.66  per  cent, 
of  lime. 

In  the  drying  of  the  salt  I  found  that  four  fifths 
of  the  water  are  expelled  at  302°  Fahrenheit, 
whereas  the  expulsion  of  the  last  fifth  requires 
the  application  of  a  very  intense  heat,  little 
short,  indeed,  of  the  ignition  of  the  salt. 

This  deportment,  and  the  results  of  the  pre¬ 
ceding  analyses,  lead  to  the  formula  : — 

T>r^  ,  ( 2CaO  .  . 

BO5  +  I 

Calculated.  Found. 


2CaO  703.30  32.60 

5HO  562  40  26.06 

PO5  892.04  41.34 


32.56 

26.22  25.89 

41.22  (from  the  loss) 


2157.74  100.00  100.00 


II.  — PHOSPHATE  OP  PROTOXIDE  OF 
MANGANESE. 

Precipitate  a  solution  of  protosulphate  of 
manganese  with  phosphate  of  soda  in  excess, 
and  proceed  exactly  in  the  same  manner  as 
described  sub.  I.  for  the  preparation  of  the 
crystallized  phosphate  of  lime,  and  you  will 
obtain  the  crystallized  phosphate  of  protoxide 


of  manganese  in  almost  colourless  tables  of 
glassy  lustre.  (The  only  appearance  of  colour 
which  these  crystals  exhibit  is  an  exceedingly 
faint  light  red.j  These  crj^stals  appear,  even  to 
the  naked  eye,  as  tabular,  straight,  four-sided, 
rhombic  prisms,  mostly  with  truncated  edges, 
which  imparts  to  them  the  appearance  of  irre¬ 
gular,  six-sided  tablets. 

Upon  ebullition  with  water  the  crystals  suffer 
decomposition,  being,  like  the  lime-salt,  resolved 
into  a  soluble  acid  and  an  insoluble  basic  salt. 

Both  the  phosphate  of  lime  and  the  phosphate 
of  protoxide  of  manganese  fuse  readily  before 
the  blowpipe  with  apparent  ebullition  :  the 
fused  phosphate  of  lime  forms  a  white,  opaque 
mass  ;  the  phosphate  of  proto.xide  of  manganese 
a  daik  brown  ball  or  button. 

Drying  over  chloride  of  calcium  does  not  re¬ 
duce  the  weight  of  the  phosphate  of  protoxide  of 
manganese  to  a  perceptible  extent. 

The  analysis  of  the  salt  proved  the  absence 
of  sulphuric  acid,  hydrochloric  acid,  and  soda. 

The  quantity  of  water  and  of  protoxide  of 
manganese  contained  in  the  salt  was  determined 
in  the  direct  way  ;  the  amount  of  phosphoric 
acid  was  calculated  from  the  loss. 

The  air-dried  salt  lost  nothing  at  176°  F. 

At  230°  F.  0.4091  grm.  of  the 
crystals  lost  0.0952  grm.  of 

water,  equal  to  .  23.27  per  cent. 

Upon  subsequent  ignition  they 
lost  in  addition  to  this  0.0327 
grm.  of  water,  equal  to .  7.99  per  cent. 

The  amount  of  water  is  accord- )  no  ^ 

ingly  . J  31.26  per  cent. 

The  residue  was  dissolved  in  hydrochloric 
acid  ;  some  perchloride  of  iron  and  acetate  of 
soda  was  added  to  the  solution,  and  the  mix¬ 
ture  boiled.  After  the  removal  of  the  phosphoric 
acid,  by  means  of  the  peroxide  of  iron,  the  pro¬ 
toxide  of  manganese  was  precipitated  with  oxa¬ 
late  of  potass  and  some  carbonate  of  soda.  The 
ignited  Mnj  O4  weighed  0.1533  grm.  Accord¬ 
ingly  MnO  =  34.86  percent. 

This  corresponds  to  the  formula  : — • 


2MnO.  .. 

Calculated. 

.  889.37 

34.62 

Found. 

34.86 

7  HO . 

30.65 

31.26 

PO5  .. 

. .  892.04 

34.73 

33.88 

2568.77 

100.00 

100.00 

— Liebig’s  Annalen,  Feb.,  1849. 


THOUGHTS  ON  ANCIENT  METALLURGY 
AND  MINING  IN  BRIGANTIA  AND 
OTHER  PARTS  OF  BRITAIN,  SUG¬ 
GESTED  BY  A  PAGE  OF  PLINY’S 
NATURAL  HISTORY. 

By  JOHN  PHILLIPS,  Esq.,  F.R.S.,  F.G.S.* 


To  one  who  meditates  on  the  progress  of  na¬ 
tural  knowledge,  the  difficulty  of  penetrating  to 
a  true  estimate  of  its  condition  in  past  ages 
often  appears  unconquerable,  except  in  cases 
which  admit  of  the  interpretation  of  ancient 
re.sults  by  modern  laws  and  theories.  Once  in 
firm  posse.ssion  of  such  laws,  we  enclose  the  old 
phenomena,  so  to  speak,  in  a  field  to  which  are 
only  such  and  such  possible  avenues,  and  thus 
can  sometimes  declare  the  very  mode  by  which 
the  alchemist  was  led  to  his  golden  error,  and 
the  Chaldaian  shepherds  to  brighter  truths. 
Without  this  principle  of  interpretation,  many 
almost  modern  writers,  nay  authors  of  this  very 
century,  can  sometimes  not  be  understood.  The 
laws  of  modern  geology  and  zoology,  for  such 
there  are,  and  well-founded  too,  are  as  much  re¬ 
quired  to  put  a  true  construction  on  some  of  the 
writings  of  Lister  and  Linnaeus,  as  the  methods 
of  Ray,  Linnaeus,  and  Cuvier  are  required  for  the 
just  estimation  of  Aristotle.  We  shall  probably 
find  the  darkest  pages  of  antiquity  to  be  precisely 
those  which  refer  to  subjects  where  our  own 

*  From  the  Proceedings  of  the  Yorkshire  Philosophical 
Society  for  March,  1848. 


knowledge  is  least  clear,  least  collected  into  laws 
of  phenomena,  and  most  removed  from  laws  of 
causation.  Ou:,ht  we  not,  before  declaiming  on 
the  ignorance  of  the  ancients,  to  be  careful  to 
make  allowance  for  the  differences  of  form  in 
winch  knowledge  presents  itself  at  different 
periods,  as  well  as  for  the  incompleteness  of  their 
records,  and  the  imperfection  of  our  interpreta¬ 
tions  ? 

Pliny’s  Natural  History  appears  to  me  to  be 
precisely  in  the  position  of  difficulty  which  has 
been  already  alluded  to.  Its  vastness,  variety, 
and  seeming  disorder,  may  well  deter  the  most 
comprehensive  master  of  modern  science  from 
duly  weighing  its  mass,  or  even  measuring  its 
surface ;  and  the  evident  incompleteness  and 
almost  haphazard  character  of  its  chapters  are 
apt  to  disgust  the  student  of  special  branches  of 
science  and  art.  Yet,  probably,  if  for  each  im¬ 
portant  branch  of  human  knowledge  handled  by 
Pliny,  a  special  editor  were  set  to  work,  well- 
versed  in  the  philosophy  of  his  subject,  Pliny 
would  take  a  higher  degree  on  examination,  and 
the  history  of  human  knowledge  be  amended. 

From  the  thirty-seven  books  of  diffuse  and 
erudite  learning,  the  genuine  work  of  Pliny  the 
elder,  let  us  fix  on  the  part  which  treats  of  the 
nature  of  metals  ;  and  jiassing  over  his  lamenta¬ 
tions  on  the  useless  excess  of  gold  and  silver — 
which  may  be  recommended  to  the  Chancellor 
of  the  Exchequer — his  accounts  of  the  uses  and 
properties  of  gold,  electrum,*  chrysocolla,  silver, 
quicksilver,  stibium,  scoria,  argenti,  spurn  a  ar- 
genti,  minium,  cinnabar,  brass,  cadmium,  iron, 
and  many  compounds  of  metals,  let  us  pause  at 
the  16th  chapter  of  the  34th  book,  which  treats 
of  the  metals  of  lead,  white  and  black :  •- 

“  The  most  precious  of  these, the  white,  is  called 
by  the  Greeks  Kassiteros,  and  fabulously  de¬ 
clared  to  be  sought  for  in  isles  of  the  Atlantic, 
to  which  it  is  brought  in  wicker  vessels,  covered 
with  leather  (vitilibus  navigiis  corio  circuinsutis). 
But  now  it  is  ascertained  to  be  indigenous  in 
Lusitania  and  Galicia,  in  sandy  surface  soil,  of  a 
black  colour,  and  only  distinguished  by  its 
weight.  Small  pebbles  (of  the  ore)  also  occur 
principally  in  dried  beds  of  streams.  The  miners 
(metallici)  wash  these  sands,  and  what  subsides 
they  melt  in  furnaces. 

“  It  is  also  found  with  the  gold  ores  (aurariis 
metallis)  which  are  called  stream  works  (elutia), 
the  stream  of  water  washing  out  (eluente)  black 
pebbles  a  little  varied  with  white,  and  of  the 
same  w'eight  as  the  gold.  On  this  account,  in 
the  vessels  in  which  the  gold  is  collected,  these 
pebbles  remain  with  it ;  afterwards  they  are 
separated  in  the  chimneysf  (caminis  sepa- 
rantur),  and,  being  melted,  are  resolved  into 
plumbum  album. 

“In  Gallicia  plumbum  nigrum  is  not  made  be¬ 
cause  the  adjoining  Cantabria  [Asturias]  so 
much  abounds  in  that  metal. 

“  Not  out  of  white  plumbum  as  out  of  the 
black  can  silver  be  extracted. 

“  To  solder  together  [pieces  of]  plumbum 
nigrum  is  impracticable  without  [the  use  of] 
white  plumbum,  nor  the  white  to  the  black 
without  the  addition  of  oil.  Nor  can  [pieces  of] 
white  plumbum  be  soldered  together  without  the 
aid  of  the  black  metal. 

“  That  [plumbum]  album  was  in  esteem  during 
the  Trojan  time  Homer  is  witness,  who  calls  it 
kassiteros. 

“  Of  plumbum  nigrum  the  source  is  double : 
either  it  comes  from  its  own  vein,  without  ad¬ 
mixture,  or  grows  with  silver,  and  is  melted 
while  mixed  with  that  metal.  The  part  which 
is  first  liquid  is  called  stannum,];  that  which 
flows  next  is  silver^  that  which  remains  in  the 
furnace  galena, §  which  is  the  third  portion  of 


*  Gold  with  oue  fifth  of  silver. 

+  What  distinctive  meaning  should  be  attached  to  fur¬ 
naces  and  camini  is  uncertain.  It  seems  that  the  camini 
may  indicate,  if  not  what  we  call  chimneys,  at  least  cavities 
in  or  above  the  furnace. 

t  Analogous  to  this  is  the  process  of  separating  silvery 
lead  from  mere  lead,  invented  by  H.  L.  Fattison,  Esq. 

i  Lib.  xxxiv.,  cap.  18.  Est  et  niolybdcena,  quam  alibi 
galenam  vocavimus,  plumbi  et  argenti  vena  communis. 
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the  vein  (or  ore).  This  being  again  melted* 
yields  plumbum  nigrum,  [the  other]  two  parts 
[of  the  ore]  being  deducted." 

This  chairter  is  a  text  on  which  a  38th  book 
of  Natural  History  might  be  written,  embracing 
the  history  or  fable  of  the  kassiterides,  the  ancient 
arts  of  metallurgy,  and  the  eager  trade  in  metals 
which  allured  the  Phoenician  sailors  on  the 
Atlantic,  and  led  the  Roman  armies  to  Britain. 

What  is  kassiteros,  for  which  plumbum  album 
is  the  equivalent  ?  what  is  stannum,  obtained 
from  mixed  ores  of  silver  and  lead  ?  what  is 
galena,  elsewhere  called  molybdmna  ?  (cap,  18.) 
We  need  not  ask  what  is  plumbum  nigrum,  for 
by  that  is  clearly  designated  lead. 

That  kassiteros  or  kattiteros  was  tin  appe.ars  to 
be  generally  allowed.  The  mineralogist  and 
miner,  who  know  the  mode  of  occurrenee  and 
character  of  tin  ore,  will  have  no  doubt  that 
plumbum  album  of  Pliny  is  tin,  and  that  author 
twice  positively  and  expressly  identifies  this 
with  kassiteros. 

The  uses  to  which  Homer  puts  kassiteros  in 
the  thoraca  and  shields  of  Agamemnon,  Achilles, 
and  Asteropaeus,  and  in  the  greaves  of  Achilles, 
are  such  as  imply  easy  fusibility  and  ductility, 
and  indicate  that  the  metal  was  highly  valued 
and  almost  precious. 

Virgil  puts  no  tin  into  the  arms  of  iEneas  ; 
perhaps  the  metal  was  then  of  too  vulgar  use, 
employed  too  much  by  tinkers,  to  be  fit  for  a 
heroic  shield.  Electrum  is  substituted,  andiron 
is  the  staple  article  in  the  Vulcanian  workshop, 
as  brass  was  in  that  of  Hephaistos,  1,000  years 
before. 

The  picture  of  the  great  artist — the  Tubal  Cain 
of  the  West,  the  cunning  worker  in  metal,  who 
melted,  alloyed,  inlaid,  carved,  and  polished  his 
work,  whose  multiplied  bellows  breathed  at  the 
wall  of  the  god  softly  or  fiercely,  whose  brass 
w  as  hardened  to  wound,  or  tempered  to  bend— is 
perfect,  and  might  be  parallel  on  a  small  scale 
till  a  few  hundred  years  in  the  famous  smiths  of 
Wales,  who  made  their  own  iron,  and  were  by 
the  laws  of  that  country^,  as  renewed  by  Howell 
Dda,  allowed  to  sit  next  the  sacred  priest. 

Why  Pliny  treats  as  a  fable  the  story  of  the 
Cassiterides  yielding  tin  is  somewhat  difficult  to 
say^  He  classes  the  Cassiterides  with  Hispania, 
book  iv.,  cap.  xxii.  (ex  adverse  sunt  insulae, — 
Cassiterides  dictae  Graecis,  a  fertilitate  plumbi), 
and  speaks  of  Mictis  (on  the  authority  ofTimaeus 
the  historian)  as  six  days’  sail  from  Britain,  and 
as  yielding  candidum  plumbum,  iv.,  cap.  16. 
If  the  Cassiterides  are  the  Ocrynian  Promontory 
and  the  Scilly  Isles,  from  which,  as  recorded  by' 
Strabo,  the  Phoenicians  drew  their  tin  {Iktis  of 
Diodorus,  Miktis  of  Timaeus,  and  Oyektis  of 
Ptolemy  being  Vectis  or  Wight,  from  which  the 
tin  was  carried  through  Prance  to  Marseilles), 
we  may  sui^pose  that  in  the  early  period  the  only 
route  for  the  tin  of  Cornwall  to  the  Mediterranean 
was  by  sea  to  the  western  parts  of  Spain ;  but 
that  in  the  latter  period  the  track  by  land 
through  Gaul  to  Massilia  was  preferred,  and  the 
old  trade  had  become  a  tradition  which  Pliny 
chose  irot  to  adopt  from  Strabo,  who  is  never 
quoted  on  this  subject  by  the  author  of  the 
“  Historia  Naturalis,’’  but  may  be  obliquely  and 
slightingly  alluded  to.  Whether  tin  occurs  at 
all  in  any  part  of  the  Spanish  Peninsula  can 
hardly  be  doubtful  after  the  assertion  of  Pliny. 
He  had  been  procurator  in  Spain,  and  by  his 
intimacy  with  Vespasian,  must  be  supposed 
in  position  to  learn  much  of  Britain,  from 
the  despatches  of  Petilius  Cerealis,  Ostorious 
Scapula,  and  Agricola.  But  he  was  suffocated 
by  the  fumes  of  Vesuvius  in  79,  one  year  after 
the  appointment  of  Agricola  to  Britain,  and, 
for  the  greater  part  of  his  literary  life,  Britain 
was  a  scene  of  never-ending  war  and  confusion. 
Besides  this,  the  Cornish  promontory  appears  to 
have  been  at  no  time  much  occupied  by  Roman 
stations,  or  traversed  by  roads  ;  and  it  may  be 
thought  to  have  had  then,  as  afterwards  in 
Saxon  and  Norman  times,  a  history  and  com¬ 
merce  quite  distinct  from  and  little  knowm  to  the 

*  At  the  present  day  we  should  perform  this  melting  of 
the  residual  “  galena”  in  the  slag-heartb,  with  a  flux. 


Belgic  settlers  in  Albion.  He  might  be  mistaken 
respecting  Britain,  of  which,  perhaps,  he  could 
know  only  Albion  ;  but  his  positive  assurance  of 
the  occurrence  of  tin  in  Spain  is  confirmed  by  a 
passage  in  “  Bowles’s  Natural  History  of  Spain,’’ 
and,  as  I  hear  from  Mr.  Kenrick,  by  a  later 
German  writer  (Hopfensach)  ;  it  occurs,  in  fact, 
according  to  one  of  our  best  books  of  mineralogy, 
in  beds  in  the  mica  schist  of  Galicia.  (W. 
Phillips,  1823.)  Oxide  of  tin  has  been  found, 
besides,  on  both  sides  of  the  Erzegebirge  in 
granite,  at  Puy  de  Vignes  (Haute  Vienne),  also 
in  granite  in  Wicklow  (granite),  on  the  east 
coast  of  Sumatra,  Siam  and  Pegu,  and  in  Banca 
and  Malacca.  It  has  been  found  in  Mexico, 
Chili,  and  Greenland,  and  mixed  with  other 
matters  in  Finland  and. Sweden. 

Upon  the  whole  the  case  is  probably  thus.  It 
is  the  old  Phoenician  trade  destroyed  with  Car¬ 
thage,  which  Strabo  describes,  and  Pub.  Crassus 
went  to  explore  in  the  Cassiterides.  Diodorus 
Siculus  narrates  the  course  of  trade  in  the  days 
of  Augustus  from  Ictis,  when  Gaul  offered  an 
easy  route  to  the  Mediterranean  ;  but  100  years 
of  war  and  commotion  interrupted  this  trade  of 
Cornw'all  with  the  East,  and  Pliny  was  sus¬ 
picious  of  the  fables  of  Greece,  and  knew  that  tin 
was  obtained  in  Spain.  Notwithstanding  this 
fact,  it  appears  that  Cornwall  and  the  Asiatic 
Isles  have  been  the  principal,  almost  the  only, 
sources  of  the  tin  of  the  ancient  world,  that  of 
Zinnwald  being  quite  unknown  till  a  much  later 
date. 

Stannum  is  evidently  an  alloy  of  an  argentine 
or  tine-like  aspect — a  variable  pewter— a  metal 
more  easily  melted  than  copper,  for  the  lining  of 
which  it  was  much  used  in  Pliny’s  days  to 
obviate  the  danger  of  cupreous  solutions.  This 
process  we  now  call  tinning ;  and  stannum,  with 
its  variable  meanings,  is  perhaps  the  common 
parent  of  the  French  etain,  meaning  as  often 
pewter  as  tin  ;  and  of  the  German  zinn,  which, 
like  tin  in  the  English  workshops,  is  used  some¬ 
times  for  pewter  when  lining  vessels,  and  solder 
when  covering  surfaces  which  are  to  be  joined. 
Our  German  silver,  Britannia  metal,  &c.,  belong 
to  this  class.  The  process  of  illination  with 
stannum  must  have  been  well  executed  to  justify 
the  exclamation  of  Pliny,  that  it  did  not  aug¬ 
ment  the  weight  of  the  vessel  to  which  it  was 
applied.  The  Brundisian  specula  made  of  ,it 
yielded  to  silver,  indeed,  at  last;  but  they  are 
declared  to  have  been  of  admirable  efficiency. 

Stannum,  then,  is  an  alloy  of  tin  with  lead, 
tin  with  brass,  tin  w-ith  antimony,  lead  with 
silver,  or  other  variable  mixtures  of  metals  often 
associated  in  nature. 

Pliny  mentions  adulterate  or  alloyed  kinds  of 
stannum,  composed  of  one  part  w'hite  brass  to 
three  parts  of  candidum  plumbum  ;  of  equal 
weights  of  candidum  and  nigrum  (which  is 
called  argentariuin)  ;  of  two  parts  of  nigrum  and 
one  of  candidum  (called  tertiarium)  ;  with  this 
last  lead  pipes  are  soldered.*  Fraudulent 
dealers  add  to  the  tertiarium  equal  parts  of 
album,  call  it  argentariuin,  and  with  it  plate  or 
line  other  metals. 

He  gives  the  prices  of  these  compounds  and 
those  of  pure  album  and  nigrum ;  the  former 
twenty,  the  latter  seven,  denarii  for  lOOlbs, 

Plumbum  album,  he  says,  is  rather  of  an  arid 
nature  ;  the  nigrum  is  entirely  humid  ;  “  there¬ 
fore  the  white  is  of  no  use  unless  it  bo  mixed 
with  another  metal.  Silver  cannot  be  leaded 
with  it,  it  will  be  melted  first.’’  “  It  is  affirmed 
that  if  there  be  too  little  nigrum  mixed  with  the 
album  the  silver  will  be  corroded  by  it.  Album 
is  melted  into  brassw'ork  (inlaid,  an  invention 
of  Gaul),  so  that  it  can  hardly  be  known  from 
silver— these  works  are  called  Incoctilia’’  (sil¬ 
vered).  He  then  speaks  of  the  application  of 
this  invention  to  the  trappings  of  hoises  and 
carriages,  and  other  curious  productions  of 
Alesia  and  Bituriges,  a  subject  which  our  es¬ 
teemed  Kenrick  has  lately  handled  with  his 
usual  felicity.  One  of  Pliny’s  sentences  is  re¬ 
markable  as  narrating  a  class  experiment  fit  for 

«  Hoc  Astute  solidantur.  This  is  the  solder  of  our 
tinmen. 


a  chemical  school :  “  Plumbi  albi  experimentum 
in  charta  est,  ut  liquefactum  pondere  videatur, 
non  calore,  rupisse.” 

The  meaning  seems  to  be,  that  the  metal  is 
fluid  at  so  moderate  a  heat  as  when  fused  to 
break  by  its  weight,  not  burn  by  its  heat,  the 
charta  on  which  it  is  poured.  Tin  melts  at  440° 
to  442”  ;  lead  at  612°. 

What  follows  is  a  very  important  passage  : 
“  India  neque  ses  neque  plumbum  habet,  gem- 
misque  suis  ac  margaritis  hoc  permutat.’’ 

May  we  be  justified  by  this  sentence  in  re¬ 
fusing  to  credit  the  supposition  that  tin  (plum- 
burn  album)  was  brought  overland  or  by  other 
routes  from  the  Asiatic  Isles  and  shores  tow'ards 
Western  Europe?  If  so,  Gornwall  chiefly,  if  not 
wholly,  supplied  the  tin  which  entered  so  many 
ways  into  the  comforts  and  necessities  during 
peace  and  war  of  all  the  nations  surrounding  the 
Mediterranean  and  Euxine,  Baltic  and  German 
Ocean  ;  in  fact,  the  world,  as  distinctly  known 
to  the  Roman  geographers. 

Let  us  now  inquire  into  the  means  whereby 
the  ancient  people  reduced  the  metals  which  they 
were  so  earnest  in  seeking  across  mountains  and 
oceans  at  the  point  of  the  sword.  To  confine  the 
inquiry  within  reasonable  limits,  we  shall  speak 
chiefly  of  tin  and  lead,  the  only  metallic  products, 
as  it  appears,  which  were  regarded  by  the 
ancients  as  abundant  in  Britain.  [Iron  is  men¬ 
tioned  by  Caesar  as  of  limited  occurrence.] 

Gold,  the  most  widely  if  not  most  abundantly 
distributed  metal — found  near  the  surface  of  the 
earth,  in  a  pure  and  malleable  state,  easily  fused, 
uninjured  by  fusion — was  probably  the  metallic 
substance  on  which  the  earliest  processes  of  fire 
were  tried,  and  they  could  not  be  tried  unsuc¬ 
cessfully. 

Tin,  the  ore  of  which  has  been  found  at  the  sur¬ 
face  in  many  situations  with  auriferous  sand  and 
gravel,  cannot  have  been  long  unknowm  to  the 
gold-finders  of  the  East  and  West.  Some  one  of 
the  many  accidents  which  may  or  rather  must 
have  accompanied  the  melting  of  gold  would 
disclose  the  nature  of  the  accompanying  white 
metal,  whose  brilliance,  ductility,  and  very  easy 
fusibility  would  soon  give  it  value. 

The  melting  of  tin  ore  is,  however,  a  step  in 
advance  of  the  fusion  of  native  gold.  'The  gold 
was  fused  in  a  crucible  (xxxiii.,  p.  617,  Hard.) 
made  of  white  clay,*  which  only  could  stand 
the  heat  and  the  chemical  actions  which  that 
generated ;  but  tin  ore  would  in  this  way  of 
operation  prove  totally  infusible.  It  must  be 
exposed  at  once  to  heat  and  a  free  carbonaceous 
element.  The  easiest  way  of  managing  this  is 
to  try  it  on  the  open  hearth.  Perhaps  some  ac¬ 
cidental  fire  in  the  half-buried  bivouacs  of  the 
Damnonii  may  have  yielded  the  precious  secret. 
As  to  the  fuel,  we  are  told  that  pine  woods  Avere 
best  for  brass  and  iron  (Hard.,  xxxiii.,  p.  621)  ; 
but  the  Egyptian  papyrus  was  also  used,  and 
straw  Avas  the  approved  fuel  for  gold.  In  the 
metalliferous  country  of  Cornwall  and  Devon 
peat  is  plentiful ;  and  an  order  of  King  John 
(1201)  allows  the  miners  to  dig  tin,  and  turves 
to  melt  the  tin,  anywhere  in  the  moors,  and  in 
the  fees  of  bishops,  abbots,  and  earls,  as  they 
had  been  used  and  accustomed.  (Confirmed  by 
Edward  I.,  Richard  II.,  and  Henry  IV. f) 

These  and  other  singular  privileges,  extending 
as  far  as  the  lands  on  Avhich  the  Crown  claimed 
rights,  are  long  anterior  to  the  other  rights  of 
property  in  Cornwall,  Mendip,  Derbyshire,  and 
the  Forest  of  Dean,  and  go  far  to  justify  the  sup¬ 
position  of  our  modern  mining  laws  being  a  relic 
of  Roman,  or  perhaps  of  earlier  than  Roman, 
times. 

As  the  bellows  was  known  at  least  one  thou¬ 
sand  years  before  Pliny,  Ave  have  here  all  the 
materials  for  a  successful  tin-smelter’s  hearth. 
If  the  smelting  work  Avas  on  waste  land,  and  a 
little  sunk  in  the  ground,  Ave  recognise  the  old 
“bole’’  or  “bloomery”  of  Derbyshire,  now  only 
a  traditional  furnace,  but  anciently  the  only  one 
for  the  lead  and  iron  of  that  country. 

Pure  tin  once  obtained,  there  must  intervene 

•  Such  as  noAv  is  oalletl  Coruish  clay,  for  example. 

t  De  la  Beche,  in  Keport  on  Geology  of  CornAvall. 
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a  long  series  of  trials  and  errors  before  its  effect 
in  combination  with  lead,  brass,  silver,  &c.,  could 
be  known  ;  before  the  mode  of  conquering  the 
tendency  to  rust  in  the  act  of  soldering  could 
be  discovered ;  oil  being  in  this  respect  as 
valuable  to  the  tinner  as  artificial  chrysocolla 
was  to  the  jeweller  and  goldsmith  (xxxiii.,  p. 
621,  Hard.).  From  all  this  it  follows  that  the 
smelting  of  tin  might  be,  and  probably  was,  per¬ 
formed  by  the  inhabitants  of  the  Cornish  penin¬ 
sula.  This  art  they  may  have  brought  from  the 
far  East ;  Phoenicians  may  have  taught  it  them  ; 
but  all  the  accounts  of  the  ancient  tin  trade 
represent  the  metal,  and  not  the  ore,  as  being 
carried  away  from  the  Cassiterides.  Diodorus 
mentions  the  weight  and  cubical  form  of  the  tin 
in  blocks  carried  from  Ictis  to  Marseilles  and 
Narbonne;  and  Pliny  says  of  the  Galician  tin, 
that  it  was  melted  on  the  spot. 

Did  the  Cornish  or  Galician  miners  make 
bronze  ?  For  this  is  generally  the  compound 
indicated  by  the  Roman  oris  metalla,  though  it 
is  undoubted  that  they  also  knew  of  and  distin¬ 
guished  zinc  brass.  There  is,  I  believe,  no  in¬ 
stance  of  a  single  bit  of  pure  tin  or  pure  copper 
being  found  with  the  numerous  “  celts,”  which 
occur  in  so  many  parts  of  England  ;  nor  is  any 
other  proof  given  that  the  direct  union  of  tin  and 
copper  was  effected  by  the  natives  of  Britain. 
Copper  is  so  abundant  in  Cornwall  that  it  might 
tempt  to  the  other  hypothesis  ;  but  this  copper  is 
a  sulphuret ;  it  is  found  united  to  the  sulphuret 
of  iron  in  deep  veins  and  in  a  matrix  of  quartz  ; 
and  these  are  things  which  render  the  pro¬ 
duction  of  pure  copper  one  of  the  most  refined 
operations  in  smelting.  Csesar  tells  us  the  brass 
used  by  the  natives  of  Britain  was  imported. 
Probably  Cyprus, — colonized  by  the  Phoenicians, 
to  which  old  authors  refer  as  the  original  source 
of  brass, — Cyprus  with  its  ancient  copper  mines 
(Tamassus),  which  has  given  its  name  to  the 
metal,  might  be  one  of  the  points  from  which 
bronze  radiated  over  the  Grecian,  Roman,  and 
barbarian  world.  It  was  from  Cinyras,  the 
King  of  Cyprus,  that  Agamemnon  received 
his  splendid  breastplate  with  twenty  plates  of 
tin,  and  its  liberal  additions  of  turquoise,  la- 
zulite  or,  rather,  malachite,  obtained  perhaps 
from  the  soil  of  the  island.  (Pliny  xxxiii.,  p. 
633,  Hard.) 

The  works  of  Hephaistos,  the  Crawshay  of 
antiquity,  may  have  been  fixed  on  Lemnos  on 
account  of  some  volcanic  appearances  there  ; 
but  the  tradition  shows  at  least  that  the  va¬ 
rious  operations  of  refined  metallurgy  were  not 
strangers  to  the  islands  of  the  Mediterranean ; 
and  the  uniformity  of  design  and  composition 
in  the  ancient  celts,  chisels,  makella,  and  instru¬ 
ments  of  war,  implies  a  common,  and  that  not 
a  barbarous,  origin.  The  perfection  and  va¬ 
riety  and  great  proportions  of  the  brasswork 
executed  in  the  Grecian  states  and  colonies 
may  also  be  regarded  as  indicating  the  local  seat 
cf  the  early  as  well  as  the  later  art  of  working  in 
bronze. 

^Lead  was  obtained  in  Spain  and  Gaul  from 
deep  and  laborious  mines  (xxxiv.,  p.  669, 
Hard.),  but  so  abundantly  near  the  surface  in 
Britain  as  to  suggest  a  law  for  preventing  more 
than  a  limited  production— a  Brigantian  law  of 
vend.  The  Romans  employed  lead  in  pipes 
(fistulse)  and  sheets,  which  were  soldered 
with  alloys,  as  already  mentioned.  This  lead 
was  previously  refined,  and  its  silver  removed, 
the  silver,  indeed,  being  often  the  object  of  the 
enterprise.  How  earnestly  the  silver  was  sought 
— how  well  the  mining  operations  were  carried 
on  by  the  “  old  men  ” — appears  from  the  notice 
of  the  Carthaginian  mines  in  Spain,  the  pits  and 
levels  driven  by  Hannibal  being  mentioned  as  in 
wonderful  preservation  by  Pliny.  The  same  may 
be  said  of  at  least  one  set  of  mining  works  of 
Roman  date  in  the  extreme  parts  of  South 
Wales,  viz.,  the  Gogofau,  near  Lampeter,  where 
gold  was  extracted  with  much  labour  from 
broken  and  pounded  quartz,  of  which  enormous 
mounds  remain.  The  adit  still  exists,  and  was 
lately  entered  by  Sir  H.  T.  De  la  Beche,  who 
found  in  it  a  specimen  of  natiye  gold,  In  the 


vicinity  tradition  indicates  a  Roman  settlement ; 
and  a  massive  chain  of  gold  and  other  remains 
were  found,  and  are  now  possessed  by  the  family 
of  Johnes,  of  Abercothi.* 

The  districts  in  Britain,  where  lead  veins 
coming  to  the  surface  in  abundance  might  jus¬ 
tify  the  praises  of  Pliny,  are,  in  the  south, 
Mendip;  in  the  west,  Flintshire,  &c. ;  in  the 
north,  Derbyshire,  Yorkshire,  and  Cumberland, 
that  is  to  say,  the  Brigantian  territory  ;  and  it 
is  to  this  last  district  that  the  descriptions 
apply  most  correctly.  Lead  cast  in  Roman 
moulds,  pigs,  in  fact,  of  the  age  of  Hadrian 
and  other  emperors,  have  been  found  in  Flint¬ 
shire,  Derbyshire,  Yorkshire,  and  some  other 
counties.  But  few  ancient  mining  instruments 
have  ever  been  found  in  the  lead-bearing  dis¬ 
tricts  of  Britain  ;f  and  I  am  strongly  of  opinion 
that  much  of  the  lead-ore  was  collected  from 
the  surface  by  aid  of  water,  artificially  directed. 
The  process,  in  fact,  is  described  by  Pliny  in 
terms  so  exactly  applicable  to  the  modern 
“  hushes’’  of  Swaledale,  that  no  doubt  can 
remain  of  this  custom,  which  is  now  esteemed 
rude  and  semi-barbarous,  being  of  Roman  or 
earlier  date  in  Britain. 

As  thus  from  Roman  or  earlier  times  our 
lead-mining  derives  its  “  hush,”  its  levels, 
and  shafts,  implements  for  washing,  and  other 
processes  of  the  workmen,  and  the  forms, 
weights,  and  marks  of  its  melted  metal,  we 
may  easily  admit  a  similar  origin  for  the  melt¬ 
ing  processes.  Lead  mostly  occurs  in  the 
sulphuret,  which  offers  no  particular  difficulty 
in  the  fire.  By  cautious  roasting,  its  excess 
of  sulphur  may  be  removed,  and  the  subsequent 
melting  with  charcoal,  or  a  flux,  be  facilitated. 
Indeed,  without  roasting,  and  without  flux  in 
many  cases,  the  lead  will  flow  out  of  the  ore,  if 
placed  among  flaming  wood  or  peat,  and  subjected 
to  a  sufficient  stream  of  air. 

But  the  use  of  fluxes  could  not  long  remain 
unknown  in  the  limestone  districts  of  Nor¬ 
thumbria,  or  amid  the  fluoric  veins  of  Derby¬ 
shire  —  limestone  and  fluor  being  to  this  day 
valuable  aids  in  the  furnace.  Peat  was  the  fuel 
in  Cornwall,  and  still  is  in  Yorkshire  ;  and, 
perhaps,  the  Roman  smelters  did  really  erect 
their  furnaces  on  waste  ground  and  heaths  at 
Dacre  and  Matlock,  far  from  the  mines  of 
Greenhow  and  Youlgreave,  even  as  is  done  at 
present  with  the  cupolas  of  Lee  and  Langley 
mills. 

The  use  of  crucibles,  bellows,  cavities  of  some 
peculiar  sort,  perhaps  chimneys,  great  variety 
of  carbonaceous  fuel,  the  power  of  purifying 
and  alloying,  and  knowledge  of  the  properties 
of  alloys,  appear  quite  conspicuous  among  the 
ancient  arts. 

The  inscriptions  on  these  masses  of  lead  are 
in  the  same  general  form  as  the  “marks”  of 
the  different  mines  now  in  work,  and  which,  no 
doubt,  are  their  literal  and  lineal  descendants. 
Thus  the  Aid  or  Auld  Gang  mine  of  Swaledale, 
old  in  the  days  of  the  Saxons ;  the  mines  of 
Greenhow-hill,  whichsuppliedsheetandpipe  lead 
for  our  baths  and  coffins  at  York,  as  well  as  tribute 
to  the  imperial  treasury ;  the  mines  of  Mid¬ 
dleton  and  Youlgreave  (Aldgroove),  from  which 
the  Lutudae  sent  not  only  lead,  but  “  exargen- 
tate”  (that  is  to  say,  refined)  lead  from  which 
the  silver  had  been  removed,  use  to  this  day  the 
pig  of  the  same  weight  of  1^  cwt.,  of  similar 
shape  and  similar  mark  to  that  of  eighteen  hun¬ 
dred  years’  antiquity.  J  And,  just  as  at  the  pre¬ 
sent  day,  the  countryman  whose  galloway  is 
tired  drops  the  leaden  load  by  the  wayside,  for 
another  day’s  work,  so  in  the  days  of  Rome  the 
Brigantian  lead  was  thrown  down  from  the  tired 
caballus  by  the  side  of  the  ancient  mining  road 

*  See  Sir  R.  1.  Murchison’s  remarks  on  Gog-ofau  f“  Sil. 
Syst.,”  pp.  367,  368). 

+  Sir  E..  T.  Murchison  mentions  Eoman  mining'  utensils 
at  Shelve,  in  Shropshii-e  (Sil  Syst.,  p.  279). 

t  The  modern  pig  is  made  near  to  ^  ^  ^  °  of  a  fodder,  or 

176]  lbs.  Three  Roman  pigs  found  near  Matlock  in  1777, 
1783, 1787,  weighed  173, 126,  and  84  lbs.,  these  being  as  1, 
and  4  of  the  modern  pig. 


on  Matlock-moor,  in  Derbyshire,  and  D  acre- 
pasture,  in  Yorkshire. 

The  fact  of  the  discovery  of  the  Roman  lead, 
not  at  the  mines,  but  at  a  distance  of  some  miles 
from  them,  on  a  track  leading  towards  a  Roman, 
or,  rather,  a  Pre-Roman  station,  is  of  much 
importance  in  archaeology.  For  thus  we  arrive, 
in  the  first  place,  at  the  conviction  of  the 
existence  of  very  ancient  roads,  not  of  Roman 
work,  nor  probably  of  Roman,  but  of  earlier 
date,  leading  toward  Cataractonium,  Isurium, 
Eburacum,  Mancunium,  Derventio,  or,  rather, 
to  the  Brigantian  towns  or  centres  of  trade,  on 
which  the  Romans,  following  their  wont  in 
Africa,  Spain,  and  Gaul,  fixed  their  attention 
and  established  their  war  camps  and  their  colo¬ 
nies.  The  politic  lords  of  the  world  broke  up 
no  national  industry,  set  no  legionaries  to  sup¬ 
plant  the  native  miners,  but  stationing  a  few 
cohorts  on  the  ancient  roads,  in  or  close  to  the 
mining  district,  as  at  Hope  and  Bainbridge,  to 
control  a  rude  population,  received  regularly 
the  fruits  of  the  industry  which  they  might 
direct,  but  did  not  personally  share.  Yiewed  in 
this  light,  how  complete  appears  the  grasp  of  the 
Roman  treasury  on  the  mining  fields  of  Britain ! 
The  Fossway  from  the  Ocrynian  promontory 
crosses  the  Mendip- hills — the  road  from  Man¬ 
cunium  to  Bremetonacum  traverses  the  Calamine 
district  of  Bowland — the  road  from  Derventio  or 
Tutbury  to  Mancunium  runs  along  the  west  of 
the  great  Derbyshire  field,  and  the  legionary 
path  from  Carlisle  to  York  goes  right  across 
the  metalliferous  country  of  Yorkshire  and  Dur¬ 
ham. 

We  may  even  ask,  with  some  confidence, 
whether  the  line  of  the  Hadrian  wall,  which 
cuts  off  from  the  north  all  the  richest  mines  of 
the  Derwent,  the  Allen,  and  the  Tyne,  but 
abandons  the  mossy  dales  of  bleak  Northumbria, 
was  not  drawn  with  especial  reference  to  the 
mining  wealth  of  the  districts  ? 

May  we  not  regard,  as  a  confirmation  of  all 
that  has  been  advanced  touching  the  antiquity 
of  our  mining  processes,  the  fact  of  the  existence 
to  this  day,  though  impaired  by  recent  acts  of 
Parliament,  of  peculiar  rights  and  privileges  in 
the  mining  districts  ?  These  rights  are  some¬ 
times  guaranteed  by  and  appear  to  emanate 
from  royal  charters,  as  in  the  stanneries  of 
Cornwall  and  Devon ;  but  they  are  probably  of 
far  earlier  date,  and  have  merely  been  confirmed 
as  old  customs  by  John  and  his  successors.  In 
Mendip,  the  Forest  of  Dean,  and  Derbyshire, 
the  miners’  rights  were  preserved  by  royal 
officers,  but  the  rights  themselves  transcend  all 
history  and  tradition.  To  sink  a  pit  or  drive  a 
level  in  any  field,  to  cover  the  rich  herbage  with 
barren  ore-stuff,  to  cut  a  way  to  the  public  road, 
to  divert,  employ,  and  waste  the  running  waters, 
and  to  do  all  this  without  consent  of  owner,  and 
without  compensation  being  so  much  as  asked 
by  lord  or  villein,  landlord  or  tenant,  implies  in 
Derbyshire  a  settlement  of  mining  rights  long 
anterior  to  “  Domesday  Book,”  the  charters  of 
Repton  Abbey,*  the  neighing  of  the  Saxon 
horse,  and  the  flight  of  the  Roman  eagle.  In 
connection  with  all  that  has  been  mentioned  be¬ 
fore— the  furnaces,  the  roads,  the  restricted 
vend,  the  foreign  trade — they  seem  to  me  to  in¬ 
dicate  a  people  who  came  with  many  inventions 
from  the  metalliferous  east  to  the  metalliferous 


*  The  mines  in  the  neighbourhood  of  Wirksivorth  were 
wrought  before  the  year  714 ;  at  which  period  that  district 
belonged  to  the  nunnery  at  Repton,  over  which  Eadburga, 
the  daughter  of  Adulph,  King  of  the  East  Angles,  presided 
as  abbess.  In  that  year  the  abbess  sent  to’Croyland,  in 
Lincolnshire,  for  the  interment  of  SI.  Guthlac,  who  was 
originally  a  monk  of  Repton,  a  sarcophagus  of  lead  lined 
with  linen  (plumbum  lintheumque).  This  lead  was  ob¬ 
tained  from  the  possessions  of  the  old  Saxon  religious 
establishments  at  Repton,  part  of  which  were  the  mines 
near  Wirksworth.  In  the  year  835,  Kenawara,  then  abbess 
of  the  same  nunnery,  made  a  grant  to  Humbert,  the  aider- 
man,  in  which  she  surrenders  that  estate  of  mines,  called 
Wircesworth,  on  condition  that  he  gives  annually,  as  a  rent 
to  Archbishop  Ceolnoth,  lead  to  the  value  of  three  hundred 
shillings,  for  the  use  of  Christ’s  Church,  Canterbury.  On 
the  destruction  of  the  religious  houses  by  the  Danes  in  874 
it  is  probable  that  the  lead  mines  became  the  property  of 
the  Crown.  As  such  they  are  mentioned  ia  “  Domesday 
Book,"— Glover’s  Derbyshire,  vol.  i-,  p.  73. 
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west,  before  the  Athenians  drew  silver  from 
Laurion  or  the  Carthaginians  from  Iberia. 

To  these  ancient,  these  Semitic  mining  pro¬ 
cesses  we  have  added,  perhaps,  steel  instruments, 
and  certainly  explosive  agents  ;  the  ore-hearth 
still  remains,  but  it  is  generally  yielding  to  the 
reverberatory  furnace;  silver  is  no  longer  ob¬ 
tained  by  oxidation  of  some  thousand  times  its 
weight  of  lead ;  steam  blows  our  furnace  fires, 
rolls  and  pipes  our  metals,  and  flies  with  iron 
wings  on  roads  more  solid  than  the  Appian  Way. 
The  world  of  George  Stephenson  is  much  dif¬ 
ferent  from  that  of  Julius  Agricola;  but  some 
features  of  the  past  remain  to  connect  the  earliest 
with  the  latest  aspect  of  our  country  ;  and  among 
these  the  least  altered,  and  the  most  instructive, 
appear  to  be  the  mineral  products  and  the  mining 
processes.  If  by  these  we  judge  the  great  Bri- 
gantian  tribes  which  surrounded  Isurium,  they 
must  be  placed  far  higher  on  the  scale  of  civiliza¬ 
tion  than  the  place  usually  accorded  by  the 
Saxon  to  the  Celt. 

I  presume  to  think,  indeed,  that  without  full 
attention  to  the  mining  history  of  Britain,  as  in¬ 
dicated  by  fragments  in  classic  authors,  and  illus¬ 
trated  by  processes  not  yet  extinct,  the  opinion 
which  may  be  formed  of  the  ancient  British 
people  would  be  altogether  conjectural,  de¬ 
rogatory,  and  erroneous. 


being  slightly  toasted  and  eaten  warm.  I  here 
subjoin  Mr.  Palmer’s  receipt : — 

“Take  the  lingneous  matter  of  sixteen  pounds 
of  potatoes  washed  free  from  starch,  three  quar¬ 
ters  of  a  pound  of  mutton  suet,  half  a  pound  of 
fresh  butter,  twelve  eggs,  half  an  ounce  of  car¬ 
bonate  of  soda,  and  two  ounces  of  dilute  hydro¬ 
chloric  acid.  This  quantity  to  be  divided  into 
eight  cakes,  and  in  a  quick  oven  baked  until 
nicely  browned.  At  first  gum  arable  in  sensible 
quantity  was  also  introduced  into  this  bread,  on 
the  ground  of  the  assertion  of  Professor  Graham, 
that  when  that  substance  is  taken  by  the  diabetic 
patient  the  proportion  of  sugar  evolved  from  his 
system  is  not  thereby  increased,  and  that,  con¬ 
sequently,  it  might  probably  supply  matter  for 
pulmonary  oxidation.  However,  it  was  found 
that  it  rendered  the  bread  tenacious  and  dis¬ 
agreeable  ;  so  that  its  use  was  subsequently 
abandoned.  I  wish  it  to  be  understood  that 
whatever  merit  there  may  be  in  the  production 
of  this  bread  it  is  entirely  due  to  Mr.  C.  F. 
Palmer.  My  friend  Dr.  Evans  suggests,  and  I 
think  with  reason,  that  this  bread  would  proba¬ 
bly  be  improved  by  the  addition  of  a  certain 
proportion  of  bran.  Some  gluten  might  also  be 
added  with  advantage.” — Chemical  Gazette, 


ON  THE  PREPARATION  OF  ETHIOP’S 
MINERAL. 


BREAD  FOR  DIABETIC  PATIENTS. 

By  Db.  PERCY,  F.R.S. 

It  appears  to  be  now  generally  admitted  that, 
in  the  treatment  of  diabetes  mellitus,  amyla¬ 
ceous  matter  should  in  a  greater  or  less  degree 
be  excluded  from  the  diet.  But,  as  is  well 
known,  under  such  restriction  of  food  the  dia¬ 
betic  patient  soon  becomes  weary  of  the  ordinary 
kinds  of  azotized  matter,  as  beef,  mutton,  &c. 
Hence  various  substitutes  for  common  bread 
have  been  proposed.  Some  years  ago  my  friend, 
Mr.  Morson,  of  Southampton-row,  London,  pre¬ 
pared,  at  my  request,  specimens  of  bread  con¬ 
taining  gluten  in  various  proportions.  However, 
the  result  was  not  satisfactory  ;*  it  was  only 
relished  by  the  patient  when  it  contained  a  con¬ 
siderable  quantity  of  starch,  and  when  the  pro¬ 
portion  of  gluten  was  increased  beyond  a  certain 
amount  it  became  so  tough  and  tenacious  as  to 
be  very  difficult  of  mastication.  I  have  also 
made  trial  of  gluten  bread  brought  from  Paris 
by  Mr.  Morson,  but  with  no  better  success.  Re¬ 
cently  Dr.  Prout  has  published  a  receipt  for  a 
kind  of  bread  devised  by  his  patient,  the  late 
Rev.  J.  Rigg  (vide  “Stomach  and  Renal  Dis¬ 
eases,”  5th  edit.,  p.  44)  ;  and  this  is  probably 
the  best  substitute  for  common  bread  which  has 
hitherto  been  proposed.  Some  time  ago  Mr. 
Charles  F.  Palmer  of  this  town  prepared  for  me 
with  great  care,  specimens  of  bread  from  Dr. 
Prout’s  receipt;  but  patients  to  whom  it  was 
given  complained  of  the  difficulty  in  swallowing 
it,  owing  to  the  large  quantity  of  bran  which  it 
contained.  Mr.  Palmer  then  suggested  the  mat¬ 
ter  of  rasped  potatoes,  left  after  the  complete  re¬ 
moval  of  the  starch  by  washing,  to  replace  the 
bran.  He  carried  the  suggestion  into  practice, 
and  produced  a  kind  of  bread  which  I  think  well 
deserves  the  attention  of  the  profession.  It  has 
been  extensively  employed  in  the  General  Hos¬ 
pital  of  this  town,  especially  by  my  friends 
Dr.  James  Johnstone  and  Dr.  Fletcher,  and  also 
by  several  private  practitioners,  with  decided 
advairtage.  In  composition  it  may  be  considered 
as  Mr.  Itigg’s  bread,  in  which  the  bran  has  been 
replaced  by  the  residual  matter  of  the  potato 
above  mentioned.  And  the  fact  of  its  being 
rendered  light  and  porous  by  hydrochloric  acid 
and  carbonate  of  soda,  precisely  as  in  the  prepa¬ 
ration  of  Dodson’s  unfermented  bread,  it  is,  as 
must  be  obvious,  an  expensive  article ;  but  with 
many  diabetic  patients  this  will  not  be  an  object 
of  consideration.  It  is  improved  in  taste  by 

*  1  do  not  mean  by  this  to  assert  that  bread  deprived  of  a 
portion  of  its  starch  is  not  preferable  to  common  bread  for 
diabetic  patients. 


By  M.  C.  VOGLER. 

The  usual  method  of  preparing  Ethiop’s  mine¬ 
ral  consists  in  triturating  the  mercury  and  sul¬ 
phur  together  in  a  marble  or  porcelain  mortar. 
The  mixture  is  sprinkled  from  time  to  time  with 
water  or  spirit  of  wine  while  the  trituration  is 
continued,  until  globules  of  mercury  can  no 
longer  be  discovered  by  means  of  a  magnifying 
glass.  This  process  is  objectionable  in  a  practi¬ 
cal  point  of  view,  for,  as  the  mixture  becomes  dry 
from  the  evaporation  of  the  liquid  employed,  the 
dust  is  diffused  through  the  atmosphere,  and 
not  only  is  there  loss  of  product,  but  the  ope¬ 
rator  suflfers  inconvenience  from  the  inhalation 
of  mercurial  vapours.  These  evils  may  be  ob¬ 
viated  by  adopting  the  following  method  of 
effecting  the  combination  : — The  mercury  is  put 
into  a  strong  stoppered  bottle  with  one  fourth 
of  its  weight  of  sulphur.  These  are  shaken 
together  for  about  two  hours,  more  sulphur  is 
then  added,  and  the  agitation  continued  until 
combination  is  completed.  The  process  is  con¬ 
ducted  in  this  way  in  a  shorter  time,  and  with 
less  inconvenience,  than  that  which  is  usually 
adopted. — Archiv,  der  Pharmacie. 


ON  THE  SEEDS  OF  THE  RICINIS 
COMMUNIS. 

ByM.  CALLOND. 

M.  Callond  has  been  engaged  for  several  years 
in  the  examination  of  the  seeds  of  the  Ricinus 
communis,  or  castor-oil  plant.  It  is  well  known 
that  these  seeds  yield  a  mild  purgative  oil  (cas¬ 
tor  oil)  ;  but  the  mark  from  which  the  oil  has 
been  pressed  retains  an  emetico-cathartic  prin¬ 
ciple  which  the  author  considers  to  possess  much 
interest.  The  castor- seeds,  administered  in  doses 
of  one  or  two  drachms,  either  in  their  natural 
state,  or  made  into  an  emulsion,  generally  pro¬ 
duce  hypercatharsis  accompanied  by  vomiting. 
The  mark  or  residue  from  which  the  oil  has  been 
pressed  operates  with  nearly  the  same  energy  as 
the  seeds  in  their  natural  state,  from  which  it 
has  been  inferred  that  the  mild  expressed  oil 
owes  its  purgative  property  to  the  presence  of  a 
minute  quantity  of  the  active  principle  alluded 
to.  It  has  even  been  supposed  that  the  purga¬ 
tive  principle  was  an  oleo-resinous  body.  M. 
Callond  affirms  that  this  principle  possesses 
neither  the  character  of  an  oil  nor  of  a  resin. 
The  following  are  the  experiments  upon  which 
this  assertion  is  founded : — 

1.  After  having  expressed  the  oil  from  the 
seeds  by  a  powerful  pressure  the  mark  was 
treated  with  pure  alcohol,  and  the  filtered 
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liquor  submitted  to  spontaneous  evaporation. 
The  oily  residue,  administered  in  different  doses, 
was  found  to  have  the  same  action  as  the  ex¬ 
pressed  oil. 

2.  After  having  exhausted  the  seeds  of  every¬ 
thing  soluble  in  boiling  alcohol,  the  residual 
mark,  when  administered  to  the  extent  of  seven 
or  eight  grains  in  a  glass  of  sweetened  water, 
produced  nausea  and  salivation,  which  continued 
for  more  than  six  hours.  Thirty  grains,  ad¬ 
ministered  in  two  doses  to  a  young  man  of  strong 
constitution,  caused  vomiting,  accompanied  by 
much  straining,  for  nearly  twenty-four  hours. 

M.  Callond  is  still  engaged  in  these  investiga¬ 
tions. — Journ.  de  Pharm. 
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No.  VIII. 

ON  CHEMICAL  MANIPULATION; 

Lutes  and  Luting. 

Since  the  extended  application  of  indiarubber 
to  the  purposes  of  connecting  pieces  of  chemical 
apparatus,  the  number  of  lutes,  formerly  so 
important  a  matter  to  chemistry,  has  been  very 
much  diminished.  Nevertheless,  there  are  occa¬ 
sions  in  which  indiarubber  is  not  applicable,  not 
BO  much,  however,  in  the  laboratory  of  the  ana¬ 
lytical  chemist  as  in  that  of  the  manufacturer  and 
pharraacien.  Next  to  indiarubber,  the  mode  of 
luting  most  generally  useful  consists  in  the 
circumvolution  of  small  strips  of  pigs  or  bul¬ 
locks’  bladder,  previously  steeped  in  water  until 
they  have  become  soft.  In  order  to  use  this 
lute  with  the  greatest  possible  effect,  the  bladder 
should  be  steeped  until  the  commencement  of 
incipient  putridity.  This  fact,  kuowu  so  well  to 
the  conservators  of  anatomical  museums,  can 
seldom  be  taken  advantage  of  by  the  chemist, 
who  will  most  probably  be  unable  to  spare  the 
necessary  time.  This  lute  possesses  the  advan¬ 
tage  of  sticking  readily  to  a  wet  piece  of  appa¬ 
ratus,  which  idiarubber  will  not  do.  Another 
very  good  lute,  which  may  be  employed  in  all 
cases  where  the  former  is  eligible,  consists  of 
portions,  in  the  form  of  strips,  of  cloth  or  silk, 
evenly  smeared  with  a  coaling  of  white  of  egg, 
intimately  beaten  up  with  finely-sifted  quick¬ 
lime.  If  the  surface  to  be  luted  be  large,  so 
so  that  the  expense  of  white  of  eggs  becomes  an 
object,  the  serum  of  bullocks’  blood  may  be  sub¬ 
stituted.  In  fact,  a  mixture  of  bullocks’  blood 
and  lime  constitutes  the  very  powerful  cement 
used  by  coppersmiths  for  the  purpose  of  render¬ 
ing  watertight  the  rivet-holes  of  their  manufac¬ 
tured  vessels,  and  it  has  occasionally  been 
employed  as  a  mortar  in  the  construction  of 
certain  old  fortifications. 

Another  very  good  extemporaneous  lute  is 
linseed  meal  intimately  beaten  up  with  milk  or 
water  until  a  paste  is  formed,  and  applied  on 
cloth.  Glaziers’  putty,  also,  is  a  luting  material 
which  the  practical  chemist  on  the  large  scale 
will  occasionally  find  of  value. 

The  foregoing  substances,  which  may  be 
called  extemporaneous  lutes,  will  answer  lor  an 
infinity  of  purposes  to  which  lutes  are  employed 
as  a  means  of  joining  apparatus  together.  But 
there  is  another  use  to  which  lutes  are  applied, 
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and  to  which  the  bodies  already  mentioned  are 
totally  unadapted,  namely,  as  materials  for  the 
coating  or  reinforcement  of  retorts,  crucibles, 
and  other  vessels  which  are  to  be  exposed  to 
the  agency  of  high  temperatures. 

For  such  purposes,  if  the  maximum  of  in¬ 
fusibility  be  required,  the  best  substance  that 
can  be  employed  is  Stourbridge  clay.  If  merely 
a  red  heat  have  to  be  withstood,  a  mixture  of 
Stourbridge  clay  and  sand  or  powdered  glass  is 
preferable,  and  in  either  case  the  lute  will  be  all 
the  better  if  it  be  accurately  commingled  with 
some  hay  cut  in  lengths  of  not  more  than  a 
quarter  of  an  inch. 

In  the  application  of  lutes  as  a  coating  to 
glass  vessels,  the  following  directions  should  be 
accurately  observed,  and  the  experimenter 
should  studiously  avoid  anything  like  careless¬ 
ness  ora  slovenly  manner  of  application,  which 
assuredly  would  render  all  his  (uture  labours  in 
vain. 

Supposing  a  flask  or  retort  to  be  covered  with 
a  coating  of  clay,  or  clay  and  sand  or  powdered 
glass,  the  following  jtrocess  should  be  followed, 
inasmuch  as  there  is  some  difficulty  in  getting  a 
layer  of  either  of  these  materials  to  attach  itself 
to  a  glass  surflree.  The  latter  should  be  prepared 
by  dipping  it  into  a  thin  mixture  of  clay-water 
and  gum-arabic  mucilage;  the  vessel  should 
then  be  allowed  to  dry.  The  lute  should  then 
be  prepared  as  follows  : — 

Let  the  clay  be  reduced  to  a  condition  of  fine 
powder,  intimately  mingled  whilst  in  powder 
with  cuttings  of  hay  (cow-dung  will  do  as  well), 
and  sand  or  powdered  glass  if  either  is  to  be 
used.  Next  add  water  by  degrees,  and  beat  the 
whole  into  a  tenacious  cake.  This  part  of  the 
operation  is  most  important ;  and  half  an  hour 
will  be  scarcely  too  much  time  to  be  devoted  to 
the  accurate  mixture  of  four  pounds  of  material. 
When  sufficiently  mingled,  and  reduced  to  a 
tenacious  mass,  tlie  latter  should  be  rolled  or 
beaten  out  upon  a  flat  surface,  and  cut  into 
strips,  which  latter  shoidd  be  pressed  against 
the  vessel  to  be  coated  until  they  perfectly  adhere. 

At  the  points  of  junction  betvveen  two  or  more 
strips,  care  should  be  taken  to  produce  an  ac¬ 
curate  incorporation  by  pressure  and  rubbing  of 
the  luting;  indeed,  it  is  generally  well  in  the 
performance  of  this  operation  to  join  the  edges 
of  two  or  more  plates  of  tiie  luting  material  by 
a  process  of  bevelling  or  sloping,  which  may  be 
accomplished  by  slightly  moistening  the  edges 
with  water,  and  pressing  them  out  by  the  finger 
or  a  piece  of  wood. 

As  an  appendix  to  general  remarks  on  lutes 
and  luting,  we  cannot  better  minister  to  the 
necessities  of  our  readers  than  by  appending  a 
list  of  the  most  useful  of  these  bodies,  with  in¬ 
cidental  directions  for  their  use,  from  the 
“  Treatise  on  Chemical  Manipulation”  by 
Faraday  : — 

“  Stourbridge  Clay. — It  should  be  ground  to 
fine  powder  ;  is  highly  useful  in  coating  retorts, 
tubes,  &c.,  and  in  effecting  junctions  between 
crucibles  and  their  stands.  It  sustains  a  higher 
heat  than  any  other  English  lute. 

“  Windsor  Loam, —  It  is  a  natural  mixture  of 
clay  and  sand  in  such  proportions  as  to  make  an 
excellent  lute,  though  it  w'ill  not  resist  the 
heat  sustained  by  Stourbridge  clay.  It  is  fre¬ 
quently  used  for  the  lining  of  furnaces,  pots,  &c. 

“  Willis’s  Lvie. — When  earthenware  retorts 


are  required  to  be  rendered  impervious  to  air  or 
vapours,  Mr.  Willis  directs  that  an  ounce  of 
borax  be  dissolved  in  half  a  pint  of  boiling 
water,  and  as  much  slacked  lime  added  as  will 
make  it  into  a  thin  paste.  This  is  to  be  spread 
over  the  retort  with  a  brush,  and  when  dry  a 
coating  is  to  be  applied  of  slacked  lime  and 
linseed  oil  beaten  together  until  it  becomes 
plastic.  This  will  dry  sufficiently  in  a  day  or 
two,  and  is  then  fit  for  use.  Earthenware  re¬ 
torts  thus  prepared  may  be  used,  it  is  said, 
several  times  with  safety,  the  coating  of  lime  and 
oil  being  renewed  each  time. 

“  Mixtures  of  pulverized  borax  with  the  clay 
lutes  above  described,  or  with  common  clay, 
form  fusible  fluxes,  which  are  often  useful  in 
glazing  over  the  surfaces  of  vessels  so  as  to  close 
their  pores.  About  one  tenth  by  weight  of 
borax  is  sufficient  for  the  purpose.  The  mixture 
made  into  a  thick  paste  wdth  water  may  be  laid 
on  with  a  brush,  and  the  vessel  should  be 
handled  carefully  until  the  heat  has  attained 
redness,  lest  the  slightly-adhering  crust  should 
be  knocked  off  previous  to  its  fusion. 

“  Fat  Lute  is  applied  to  the  junctions  of  appa¬ 
ratus  which  are  liable  to  considerable  elevation 
of  temperature,  or  to  prevent  the  escape  of  cor¬ 
rosive  vapours.  It  is  prepared  by  beating  dried 
and  finely-pulverized  clay  (pipeclay  or  Cornish 
clay)  with  drying  linseed  oil  until  the  mixture 
be  soft  and  ductile.  It  is  to  be  closely  applied 
to  the  junction  inteirded  to  be  made  tight,  the 
glass  or  other  substance  being  first  wiped  per¬ 
fectly  dry.  If  the  joint  has  to  sustain  heat  the 
lute  will  soften  ;  it  then  requires  to  be  con¬ 
fined  by  strips  of  bladder,  which  being  put  round  it 
should  be  tied  tightly  above  and  below  the  mass 
of  lute,  and  afterwards  two  or  three  turns  of  twine 
passed  round  the  middle  part.  When  moisture 
or  vapours  escape  between  this  lute  and  the 
vessel  it  is  very  difficult  to  close  the  leak,  and 
hence  the  great  importance  of  making  a  dry  tight 
joint  at  the  commencement.  Glazier’s  putty 
resembles  fat  lute,  and  may  be  used  for  similar 
purposes. 

“  Parker’s  Cement  is  a  brown  powder,  which 
should  be  preserved  for  use  out  of  contact  with 
the  air.  When  mixed  with  water  into  a  thin 
paste  it  gradually  sets,  and  becomes  quite  solid 
and  hard.  It  may  be  used  occasionally  with 
advantage  in  making  joints  tight,  either  at 
common  or  moderately  high  temperatures.  It 
may  be  rendered  quite  tight  by  being  brushed 
over  with  a  melted  mixture  of  equal  parts  of 
wax  and  oil.  It  resists  a  red  heat  sufficiently 
v'cll  to  make  it  a  useful  coating  for  glass  retorts 
or  tubes  upon  numerous  occasions. 

“  Plaster  o  f  Paris,  when  mixed  into  a  thick 
cream  or  thin  paste  with  water,  sets  after  a  short 
time  and  becomes  solid.  It  is  best  mixed  by 
putting  a  little  water  into  a  cup,  sprinkling  the 
powder  into  it,  pouring  off  the  excess  of  water, 
and  stirring  the  mixture.  It  may  be  used  for 
the  same  purposes  as  Parker’s  or  Roman  cement, 
being  generally  supeiior  to  it  in  convenience  ; 
and  may  be  nrade  air-tight  in  the  same  way  by 
washing  it  with  oil,  or  wax  and  oil,  and  sliould 
also  he  preserved  from  the  air  when  in  powder. 
When  plaster  of  paris  is  mixed  up  with  very 
weak  glue  instead  of  water  it  is  somewhat 
longer  before  it  solidifies,  but  ultimately  makes 
a  very  hard  and  strong  lute. 

“  A  lute  of  plaster  of  Paris  maybe  raised  to 
dull  red  heat  without  injury,  but  if  oiled  or 
waxed,  to  prevent  the  passage  of  vapours,  it  will 
not  support  so  high  a  temperature  unchanged. 

“  Caustic  Lime,  mixed  with  various  mineral 
and  vegetable  substances  in  solution,  affords 
numerous  cements  and  lutes,  which,  when  dry, 
are  hard,  and  impervious  to  vapours.  The  lime 
should  be  well  burned,  and  slaked  with  just 
sufficient  water  to  make  it  fall  into  a  dry  powder ; 
after  which  it  should  be  preserved  in  a  close 
bottle  until  w'anted.  One  of  the  most  powerful 
of  these  cements  is  obtained  by  using  white  of 
egg  diluted  with  its  bulk  of  water.  The  fluids 
are  to  be  beaten  together  until  the  mixture  pours 
with  perfect  liquidity.  This  is  best  effected  by 
means  of  a  little  stick  made  to  rotate  by  rolling 


it  between  the  hands,  and  having  at  its  lower 
end  a  cross  piece,  the  arms  of  which,  when  in 
motion  and  immersed  in  the  liquids,  effectually 
mix  them.  This  being  done,  the  dry  slacked 
lime  in  powder  is  to  be  added  by  sprinkling  in 
such  quantities  that  the  Avhole,  when  mixed, 
shall  have  the  consistency  of  thin  paste.  This 
should  be  done  quickl}’’,  after  which  the  mixture 
should  be  put  upon  slips  of  cloth  and  applied 
round  the  junction  to  be  luted,  and  a  little  of 
the  dry  lime  should  be  sprinkled  over  the  ex¬ 
terior.  The  substance  soon  hardens  and  adheres 
strongly. 

“  This  cement  is  often  conveniently  applied 
by  moistening  slips  of  cloth  with  white  of  egg 
beaten  up  without  the  addition  of  water,  and 
then  sprinkling  the  lime  in  powder  over  it  in 
such  quantity  as  to  make  a  moist  paste  on  the 
cloth.  The  slips  should  be  immediately  applied 
to  the  junction,  a  little  lime  being  shaken  over 
the  exterior. 

“  In  place  of  white  of  egg  a  moderately  strong 
solution  of  glue  may  be  used ;  or  the  serum  of 
blood ;  or  diluted  blood  ;  or  a  mixture  made  by 
rubbing  down  very  poor  cheese  with  water  in  a 
mortar  until  of  the  consistence  of  cream. 

“  If  a  leak  take  place  through  or  by  one  of 
these  lime  lutes  during  an  operation,  no  difficulty 
occurs  in  stopping  it  by  the  application  of  a  fresh 
portion  of  the  lute,  which  adheres  readily  and 
perfectly,  and  is  not  liable  to  the  difficulty  wdiich 
occurs  with  fat  lute.  They  will  bear  a  heat  ap¬ 
proaching  to  visible  ignition  without  injury. 

“  Iron  Cement. — This  mixture  is  used  for 
making  permanent  joints,  generally  between 
sui faces  of  iron.  Clean  iron  borings,  or 
turnings,  are  to  be  slightly  pounded,  so  as  to 
be  broken  but  not  pulverized ;  the  result  is  to 
be  sifted  coarsely,  mixed  up  with  powdered  sal 
ammoniac  and  sulphur,  and  enough  water  to 
moisten  the  whole  slightly.  It  is  then  to  be 
rammed  or  caulked  into  the  joints,  and  the  latter 
drawn  together  as  tightly  as  possible.  The  pro¬ 
portions  are,  1  sulphur,  2  sal  ammoniac,  80  iron  ; 
and  no  more  should  be  mixed  than  can  be  used 
at  once. 

“  White  Lead  ground  up  with  oil,  when  spread 
upon  slips  of  cloth,  is  very  useful  for  making 
joints  tight,  especially  those  of  metal,  glass,  or 
other  tubes.  The  lead,  Avhen  laid  on  the  cloth, 
should  be  made  to  penetrate  it. 

“  Paste  and  Paper  are  frequently  useful  in 
making  joints.  The  paste  should  be  well  boiled 
and  thick.  It  is  better  to  use  bibulous  than  sized 
paper,  for  the  paste  more  freely  enters  its  pores 
and  incorporates  with  it,  and  the  joint  is  less 
permeable ;  but  from  the  greater  tenderness  of 
such  paper  when  moist  more  care  is  required  in 
handling  the  pasted  slips  and  applying  them. 

“  Paper  which  has  been  pasted,  and  has  been 
allowed  to  dry  without  having  been  folded  to¬ 
gether,  is  very  useful  in  the  laboratory.  A  slip 
of  it  moistened  on  the  pasted  side  and  allowed 
to  soak  for  a  few  moments  is  ready  for  applica¬ 
tion  to  a  joint,  or  in  any  other  situation  Avhere 
its  adhesive  powers  may  be  useful.  It  is  also 
very  convenient  for  making  labels  to  be  attached 
to  bottles  and  glasses  the  instant  they  are  re¬ 
quired. 

“  Paper  prepared  with  a  mixture  of  wax  and 
turpentine  is  also  very  useful  for  many  of  these 
purposes,  especially  the  labelling  of  bottles. 

“  Glue  with  paper  makes  a  very  useful  and 
convenient  application.  With  cloth  it  makes  a 
strong  one,  which  may  be  rendered  nearly  tight 
by  an  exterior  fold  of  paper  ;  and  quite  tight  if 
the  joint,  when  diy,  is  brushed  over  with  drying 
oil,  or  drying  oil  and  wax. 

“  Linseed  Meal,  or  Almond  Paste,  well  beaten 
up  with  water  until  of  an  uniform  and  proper 
consistence,  is  an  excellent  lute  for  cold  joints 
of  glass,  or  metal  apparatus.  It  should  be  ap¬ 
plied  thickiy,  and  wnll  then  adhere  well :  it  will 
in  some  hours  become  a  hard  mass,  and  will 
resist  most  vapours  ;  but  water  must  not  be  al¬ 
lowed  to  run  upon  it,  either  within  or  without 
the  joint.  It  will  not  bear  a  heat  above  600®  F. 
When  made  up  with  milk,  lime-water,  or  weak 


THE  CHEMICAL  TIMES 


307 


glue,  it  becomes  firm  sooner,  and  forms  a  harder 
substance  than  when  water  alone  is  used.” 


MISCELLANEA. 


SPECIPICATIONS  or  PATENTS 
RECENTLY  ENROLLED. 

Joseph  Lillie,  of  Manchester,  engineer,  for 
certain  machinery  or  apparatus  applicable  for 
purifying  and  cooling  liquids,  and  for  purifying, 
condensing,  and  cooling  gases.  Patent  dated 
September  21st,  1818.  Enrolled  March  21st, 
1849. 

This  specification  relates  to  certain  new  and 
improved  methods  of  cooling  liquids,  and  con¬ 
densing,  purifying,  and  cooling  gaseous  bodies. 
The  first  and  principal  of  these  methods  the 
patentee  proposes  to  apply  for  the  purpose  of 
cooling  the  heated  wort  in  the  process  of  brew¬ 
ing  and  for  other  like  purposes.  It  consists  in 
passing  the  heated  liquid  into  a  perforated 
vessel,  which  may  either  be  made  to  revolve  or 
may  be  kept  stationary,  according  to  circum¬ 
stances,  and  as  may  happen  to  be  required  ;  the 
liquid  passes  through  the  perforations  in  the 
sides  of  the  vessel,  and  thence  descends  in  a 
divided  state  in  the  form  of  rain  into  a  vat  or  re¬ 
ceptacle  below ;  by  this  means  the  temperature 
of  the  liquid  is  very  considerably  reduced.  The 
apparatus  Avhich  the  patentee  proposes  to  use  for 
this  purpose  is  illustrated  by  several  engravings 
Avhich  accompany  the  specification.  A  dis¬ 
tributing-vessel  is  fixed  to  a  vertical  shaft,  the 
lower  end  of  which  rests  in  a  step-piece  fixed  to 
the  bottom  of  a  vat  or  receiver.  The  upper  end 
of  the  shaft  turns  in  a  bearing  bolted  to  a  beam, 
which  may  be  fixed  to  the  walls  of  the  building, 
or  secured  in  any  other  convenient  way,  upon 
the  upper  end  of  the  vertical  shaft.  Above  the 
bearing  are  two  ordinary  fast  and  loose  pullies, 
such  as  are  usually  employed  for  driving  ma¬ 
chinery.  The  lower  of  these  fast-pullies  being 
driven  by  means  of  a  strap  from  any  convenient 
first-mover,  a  rotary  motion  will  be  given  to  the 
vertical  shaft  and  the  perforated  distributor.  The 
distributor  may  be  formed  of  any  convenient 
material,  such  as  sheet  metal  for  instance,  and 
of  any  convenient  form.  The  surface  is  closely 
perforated  with  small  holes  or  fine  slits,  or  it  may 
be  made  of  wire  gauze.  A  pipe  conveys  the 
heated  wort  or  other  liquid  to  be  cooled  to  the 
distributor,  which  latter  is  provided  with  a  stop¬ 
cock,  for  the  purpose  of  regulating  or  entirely 
suspending  the  supply  of  heated  liquid  to  it.  The 
receiver  may,  if  required,  be  made  with  a  second 
bottom,  some  little  distance  below  the  first 
bottom.  The  liquid,  after  having  reached  the 
first  bottom,  is  allowed  to  pass  through  holes  in 
it,  and  falls  on  to  the  lower  bottom,  from  whence 
it  is  conveyed  away  by  any  convenient  means. 
The  vapours  arising  from  the  heated  liquid 
passing  through  the  apparatus  may  be  drawn 
off  by  a  drawing  apparatus  placed  above  it,  the 
vapour  passing  into  a  shallow  conical  head  or 
receiver,  from  whence  it  is  drawn  through  a 
passage  by  the  action  of  a  rotary  fan.  This  ap¬ 
paratus  acts  in  the  following  manner  :  —  The 
driving-strap  being  shifted  on  to  the  fast-pulley, 
a  revolving  motion  is  communicated  to  the 
vertical  shaft  and  the  distributor  ;  the  stopcock  in 
the  supply-pipe  is  now  opened,  by  which'  the 
heated  liquid  flows  into  the  distributor,  whence, 
by  the  action  of  the  centrifugal  force,  the  liquid 
creeps  or  moves  up  the  sides  of  the  distributor 
and  passes  outward  through  the  perforations 
in  a  divided  state,  falling  into  the  receiver 
below  in  the  form  of  rain,  passing,  of  course, 
through  the  atmosphere  in  its  fall.  Eor  the 
purpose  of  preventing  the  liquid  in  the  dis¬ 
tributor  from  rising  too  far  up  the  sides  of 
it  by  the  centrifugal  action,  and  thus  flow¬ 
ing  over  it,  the  upper  edge  of  the  distributor  is 
made  with  a  return  flange  or  edge,  projecting 
inwards  towards  the  centre,  thus  stopping  all 
further  movement  upward  of  the  liquid  when  it 
reaches  that  point.  The  patentee  states  that,  by 


the  operation  of  this  apparatus,  the  distributor 
revolving  at  a  proper  speed,  and  a  fall  of  about 
eight  feet  being  given  to  the  liquid,  the  tempera¬ 
ture  of  the  latter  is  reduced  from  the  boiling  point 
to  about  the  temperature  of  the  surrounding 
atmosphere.  The  patentee  sometimes  modifies 
the  construction  by  making  the  distributor  con¬ 
sist  of  tAVO  perforated  vessels  instead  of  one ; 
these  two  vessels  are  of  unequal  sizes,  the  smaller 
one  being  placed  Avithin  the  larger  ;  the  heated 
liquid  is  conveyed  into  the  inner  vessel,  and 
passes  through  the  perforations  therein  into  the 
space  between  the  two  vessels,  and  thence 
through  the  perforations  of  the  outer  vessel  doAvn 
into  the  receiver ;  this  arrangement  is  for  the 
purpose  of  extracting  any  extraneous  matter 
from  the  liquid  more  effectually  than  if  one  dis¬ 
tributing  vessel  only  Avere  used.  The  inner  dis¬ 
tributing  vessel  has  a  rotary  movement  com¬ 
municated  to  it  independent  of  the  movement  of 
the  outer  distributor  ;  the  movements,  also,  of 
the  two  distributing  vessels  may  be  as  stated  by 
tlie  patentee,  either  in  the  same  or  in  opposite 
directions,  and  at  the  same  or  different  velocities. 
The  patentee  describes  a  modification  of  the 
above-mentioned  arrangement  and  construction, 
in  which  the  distributor  does  not  revolve,  but  is 
permanently  fixed  over  the  receiver  or  vat,  and 
the  heated  liquid  to  be  cooled  is  conveyed  into 
the  distributor  through  a  vertical  pipe  from  a 
reservoir  or  vessel  above  ;  the  pressure  of  the 
column  of  liquid  in  the  pipe  being  sufficient  to 
cause  it  to  pass  through  the  perforations  in  the 
distributor  with  a  considerable  force,  sufficiently 
strong  to  cause  it  to  descend  into  the  vat  or  re¬ 
ceiver  in  a  divided  maimer,  as  in  the  foregoing 
arrangement,  thus  producing  precisely  or  nearly 
the  same  effect,  but  by  means  of  pressure  in  lieu 
of  centrifugal  force. 

The  apparatus  by  Avhich  the  patentee  proposes 
to  effect  the  purification,  condensation,  and  cool¬ 
ing  of  gaseous  matters  is  very  similar  to  the 
preceding;  the  receiver  being,  in  this  case,  a 
cylinder,  closed  at  the  top  by  a  cover.  The  dis¬ 
tributor  is  secured  to  the  end  of  a  pipe,  which 
passes  vertically  through  a  stuffing-box  in  the 
cover  of  the  cylinder.  The  upper  end  of  the 
pipe  is  attached,  by  means  of  a  stuffing-box,  to 
another  pipe,  which  conveys  the  heated  liquid  to 
the  distributor.  Upon  this  vertical  pipe,  betAveen 
the  stuffing-box  upon  the  cylinder  cover  and  the 
stuffing-box  upon  the  pipe,  is  fixed  a  pulley,  by 
which  rotary  motion  is  communicated  to  the 
pipe,  and  consequently  to  the  distributor.  The 
cold  water,  or  other  condensing  medium,  is 
passed  through  the  pipes  into  the  distributor, 
from  Avhence  it  is  passed  outward  through  the 
perforations  by  the  centrifugal  force,  as  before 
described,  and  descends  to  the  bottom  in  a  finely- 
divided  state,  passing  through  the  gas  to  be 
operated  upon,  which  is  forced  through  the 
cylinder  in  the  following  manner: — The  gas  is 
convej'ed  by  a  pipe  into  the  cylinder  at  the 
centre  of  the  bottom  plate,  the  end  of  it  rising 
up  a  few  inches  within  the  cylinder.  There  is  a 
false  bottom  Avithin  the  cylinder,  fixed  at  a  short 
distance  above  the  ingress  gas- pipe.  This 
bottom  is  perforated  over  its  surface,  except 
the  part  immediately  above  the  gas-pipe.  Tins 
perforated  bottom  is  for  the  purpose  of  dividing 
the  gas  passing  through  the  cylinder  into  a 
number  of  small  jets,  for  its  more  effectual 
purification  and  condensation.  The  gas,  after 
passing  through  the  descending  shower  of  the 
purifying  medium,  is  carried  off  from  the  top  of 
the  cylinder  by  another  pipe  ;  there  is  a  pipe 
for  carrying  off  the  purifying  medium,  after  it 
has  descended  to  the  bottom  of  the  cylinder ; 
the  purifying  medium  employed  is  lime  and 
water  or  some  similar  material.  There  may  be 
one,  tAvo,  or  more  of  these  cylinders  and  appara¬ 
tus  employed,  as  may  happen  to  be  required,  for 
effectually  purifying  the  gas,  which  passes  suc¬ 
cessively  through  them;  the  purifying  medium 
may  also  be  repeatedly  used  if  desirable.  The 
patentee,  also,  describes  another  mode  of  effect¬ 
ing  the  same  object.  This  consists  in  placing 
within  a  closed  vmssel  the  water  or  other  puri¬ 
fying  medium,  and  conveying  the  gas  through 


it  in  the  following  manner : — A  vertical  pipe 
passes  down  into  the  vessel  through  a  stuffing- 
box  on  its  top ;  the  lower  end  of  this  pipe  is 
divided  into  two  branches  at  right  angles  to  the 
vertical  pipe ;  the  outer  ends  of  the  branches 
are  curved,  so  that,  when  rotary  motion  is  given  to 
the  vertical  pipe,  the  apertures  from  the  branches 
are  in  a  plane  with  their  motion ;  of  course 
the  branches  are  below  the  surface  of  the  Avater. 
Upon  the  upper  end  of  the  vertical  pipe  outside 
the  vessel  a  pulley  is  fixed  for  giving  the  rotary 
motion  to  it,  rapid  motion  being  given  to  the 
vertical  pipe  by  the  action  of  the  revolving 
branches  ;  a  partial  vacuum  would  be  formed  in 
them  and  the  vertical  pipe  ;  but  the  atmospheric 
air  or  other  gaseous  substance  employed  rushes  in 
and  is  carried  rapidly  through  the  water  in  the 
vessel,  and  passes  out  of  the  apertures  at  the 
branches.  A  pipe  attached  to  the  upper  part  of 
the  vessel  carries  off  the  air  or  other  gaseous 
substance  after  passing  through  the  water.  The 
patentee  also  proposes  the  employment  of  a 
combination  of  this  last  mode  of  producing  a 
current  of  atmospheric  air  with  the  revolving 
distributor  before  described  for  the  more  ef¬ 
fectually'  cooling  the  liquid  descending  from  the 
distributor ;  this  is  effected  by  making  the  dis¬ 
tributor-shaft  hollow,  and  attaching  the  branches 
before  spoken  of  to  the  lower  end  of  it. 

The  patentee  claims  :  — 

First.  The  apparatus  described  for  cooling 
liquids,  by  means  of  a  revolving  bowl,  or  distri¬ 
buting-vessel,  pierced  Avith  many  small  holes, 
through  which  the  liquid  to  be  cooled  is  passed 
by  the  centrifugal  force  imparted,  and  is  thus 
distributed  in  a  divided  state  or  in  jets. 

Secondly.  The  arrangement  and  combination 
of  machinery  described,  whereby  the  liquid, 
Avhich  is  distributed  in  a  divided  state,  may  be 
subjected  to  a  current  of  air,  or  of  other  gaseous 
matters. 

Thirdly.  The  arrangement  and  construction  of 
apparatus  described  for  the  purpose  of  subjecting 
liquids  by  pressure  when  in  a  divided  state  to 
an  artificial  current  of  atmospheric  air  or  of 
other  gaseous  matters. 

Fourthly.  The  arrangement  and  construction 
of  apparatus  for  the  purifying,  condensing,  and 
cooling  gases,  as  described. 

Fifthly.  The  arrangement  and  construction  of 
apparatus  described  for  producing  a  current  of 
air  or  of  other  gaseous  matters,  whether  used 
alone  or  in  combination  with  the  centrifugal  dis¬ 
tributor  before  described. 


PATENTS  RECENTLY  GRANTED. 


LIST  OP  ENGLISH  PATENTS  FOR  THE  WEEK  ENDING 
MARCH  28th,  1849. 

John  Macintosh,  of  Bedford-square,  for  im¬ 
provements  in  furnaces  and  machinery  for  ob¬ 
taining  power,  and  in  regulating,  measuring,  and 
registering  the  flow  of  fluids  and  liquids.  Pa¬ 
tent  dated  March  24th,  1849  ;  six  months. 

Alexander  Parkes,  of  Ilarborne,  in  the  county 
of  Stafford,  chemist,  for  improvements  in  the 
deposition  and  manufacture  of  certain  metals, 
and  alloys  of  metals,  and  improved  modes  of 
treating  and  Avorking  certain  metals,  and  alloy's 
of  metals,  and  in  the  application  of  the  same  to 
various  useful  purposes.  Patent  dated  March 
26th,  1849  ;  six  months. 

John  Mason,  of  Rochdale,  in  the  county  of 
Lancaster,  machine-maker,  and  George  Collier, 
of  Barnsley,  in  the  county  of  York,  manager, 
for  certain  improvements  in  machinery  or  appa¬ 
ratus  for  preparing  and  spinning  cotton,  and 
other  fibrous  materials,  and  also  improvements 
in  the  preparation  of  yarns  or  threads,  and  in 
the  machinery  or  apparatus  for  Aveaving  the 
same.  Patent  dated  March  26th,  1849  ;  six 
months. 

Stephen  White,  of  Victoria-place,  Bury,  New- 
road,  Manchester,  gas  engineer,  for  improve¬ 
ments  in  the  manufacture  of  gases,  and  in  the 
application  thereof  to  the  purposes  of  treating 
and  consuming  smoke;  also  improvements  in 
furnaces  for  economizing  heat,  and  in  apparatus 
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for  the  consumption  of  gases.  Patent  dated 
March  26th,  1849  ;  six  months, 

David  Henderson,  of  the  London  Works,  in 
the  parish  of  Ilenfrew,  Scotland,  engineer,  for 
improvements  in  the  manufacture  of  metal 
castings.  Patent  dated  March  26th,  1849  ;  six 
months. 

George  Thomson,  of  Camden-road,  cabinet¬ 
maker,  and  James  Elms,  of  the  New-road,  gen¬ 
tleman,  for  improvements  in  macinery  for  cutting 
and  tying  up  firewood.  Patent  dated  March 
28th,  1849  ;  six  months. 

William  Buckvvell,  of  the  artificial  granite 
■works,  Battersea,  civil  engineer,  for  improve¬ 
ments  in  compressing  or  solidifying  fuel  and 
other  materials.  Patent  dated  March  28th,  1849  ; 
six  months, 

Richard  Satchell,  of  Rockingham,  in  the 
county  of  Northampton,  for  improvements  in 
machinery  for  depositing  seeds,  and  hoeing  and 
working  land.  Patent  dated  March  28th,  1849  ; 
six  months. 

Pierre  Rene  Guerin,  of  Havre,  for  improve¬ 
ments  in  steering  ships  and  other  vessels.  Patent 
dated  March  28th,  1849  ;  six  months. 

Charles  Green,  of  Birmingham,  patent  brass- 
tube  manufacturer,  and  James  Newman,  of  Bir¬ 
mingham,  manufacturer,  for  improvements  in  the 
manufacture  of  railway  wheels.  Patent  dated 
March  28th,  1849  ;  six  months. 

James  Thompson  Wilson,  of  Glasgow,  for  im¬ 
provements  in  the  manufacture  of  sulphuric  acid 
and  alum.  Patent  dated  March  28th,  1849  ;  six 
months. 

George  Henry  Manton,  of  Dover-street,  Pic¬ 
cadilly,  gunmaker,  and  Josiah  Harrington,  of 
Regent-circus,  gunmaker,  for  improvements  in 
priming,  and  in  apparatus  for  discharging,  fire¬ 
arms,  -Patent  dated  March  28th,  1849  ;  six 
months. 

Frederick  William  Norton,  of  Lascelles-hall, 
Lepton,  in  the  county  of  York,  fancy  cloth  ma¬ 
nufacturer,  for  certain  improvements  in  the  pro¬ 
duction  of  figured  fabrics.  Patent  dated  March 
28th,  1849  ;  six  months. 

Fran9ois  Vouillon,  of  Princes- street,  Hanover- 
square,  manufacturer,  for  improvements  in 
making  hats,  caps,  and  bonnets.  Patent  dated 
March  28th,  1849  ;  six  months. 

William  Hartley,  of  Bury,  in  the  county  of 
Lancaster,  engineer,  for  certain  improvements  in 
steam-engines.  Patent  dated  March  28th,  1849  ; 
six  months. 

John  Britten,  of  Birmingham,  manufacturer, 
for  certain  improvements  in  the  means,  appa¬ 
ratus,  and  appliances  for  cooking,  preserving, 
preparing,  and  storing  drinks,  and  articles  of 
food ;  and  in  preparing  materials  for  constructing 
such  apparatus ;  also  in  constructing  vertical 
roasting-jacks,  and  chains  for  the  same  ;  parts  of 
which  improvements  are  applicable  to  other 
similar  purposes.  Patent  dated  March  28th, 
1849  ;  six  months. 

James  Lawrence,  the  elder,  of  Colisbrooke,  in 
the  county  of  Middlesex,  brewer,  for  an  improve¬ 
ment  or  improvements  in  browing  worts  for  ale, 
porter,  and  other  liquors,  and  in  storing  ale, 
porter,  and  other  liquors.  Patent  dated  March 
28th,  1849;  six  months. 

William  Beckett,  of  Northwich,  in  the  county 
of  Chester,  draper,  and  Samuel  Powell,  of  Wil¬ 
ton,  in  the  same  county,  foreman,  for  certain 
improvements  in  the  manufacture,  making,  or 
construction  of  certain  articles  of  wearing  ap¬ 
parel.  Patent  dated  March  28th,  1849 ;  six 
months. 

James  Fletcher,  of  Salford,  in  the  county  of 
Lancaster,  manager,  and  Thomas  Fuller,  of  Sal¬ 
ford,  machinist  and  toolmaker,  for  certain  im¬ 
provements  in  machinery,  tools,  or  apparatus  for 
turning,  boring,  planing,  and  cutting  metal  and 
other  materials.  Patent  dated  March  28th,  1849  ; 
six  months. 

Osborne  Reynolds,  of  Dedham,  in  the  county 
of  Essex,  clerk,  for  certain  improvements  in  rail¬ 
ways.  Patent  dated  March  28th,  1849 ;  six 
months. 

Thomas  Harrison,  of  Liverpool,  merchant,  for 
certain  improvements  in  the  construction  of 


baking-ovens,  and  also  certain  machinerj^  for 
working  or  using  the  same.  Patent  dated  March 
28lh,  1849  ;  six  months. 

Henry  Howard,  of  Railway-place,  Fenchurch- 
street,  in  the  city  of  London,  for  certain  im¬ 
provements  in  the  manufacture  of  glass,  also  in 
the  construction  of  furnaces  for  melting  and 
fining  the  same.  Patent  dated  March  28th, 
1849  ;  six  months. 

PATENTS  RECENTLY  EXPIRED. 


W.  Weekes,  Kingstanley,  clothier,  for  im¬ 
proved  machinery  for  cleansing,  planing,  polish¬ 
ing,  and  dressing  woollen  and  other  cloths. 
Patent  dated  March  2oth,  1835  ;  expired  March 
25th,  1849. 

J .  Barker,  Camberwell,  for  improvements  in  the 
construction  of  umbrellas  and  parasols.  Patent 
dated  March  25th,  1835  ;  expired  March  25th, 
1849. 

J.  Berrie  and  D.  Anderson,  Glasgow,  for  cer¬ 
tain  machinery  for  making  a  new  or  improved 
description  of  headles  or  healds.  Patent  dated 
March  25th,  1835  ;  expired  March  25th,  1849, 

J.  Brunton,  West  Bromwich,  for  certain  im¬ 
provements  in  the  construction  of  retorts  for 
generating  gas,  for  the  purpose  of  illumination. 
Patent  dated  March  25th,  1835  ;  expired  March 
25th,  1849. 

W.  Houlston,  London,  for  certain  improve¬ 
ments  in  tools,  implements,  or  apparatus,  which 
are  either  used  in,  or  subservient  to,  the  art  of 
letterpress-printing.  Patent  dated  March  25th, 
1835  ;  expired  March  25th,  1849. 


HARDENING  OF  GYPSTJM. 


It  is  well  known  that  calcined  gypsum,  when 
moistened  with  a  solution  of  alum,  and  recal¬ 
cined,  acquires  an  increase  of  hardness.  Keat¬ 
ing  last  year  recommended  the  employment  of  a 
solution  of  one  pound  of  borax  in  nine  pounds 
of  water.  With  this  solution  the  calcined  pieces 
of  gypsum  are  to  be  moistened,  then  heated  to 
redness  for  six  hours,  and  powdered.  The  effect 
is  said  to  be  still  better  if  one  pound  of  tartar 
and  twice  as  much  water  be  added  to  the  above 
solution. 

From  some  experiments  made  by  Erdmann  it 
appears  that  Fuch’s  soluble  glass  (Wasserglas) 
is  well  adapted  for  hardening  the  surface  of 
plaster  of  paris  figures. — Pharmaceutishes  Central 
Blatt,  Aug.  30,  1848. 

[The  following  is  the  formula  for  preparing 
Fuch’s  soluble  glass  : — 

Take  ten  parts  of  carbonate  of  potash,  fifteen 
parts  of  quartz  (or  sand  free  from  iron  and  alu¬ 
mina),  and  one  part  of  carbon  :  melt  them 
together.  The  addition  of  carbon  promotes  the 
decomposition  of  the  carbonate  of  potash.  The 
resulting  mass  (silicate  of  potash)  is  soluble  in 
four  or  five  parts  of  boiling  water ;  the  solution 
by  evaporation  yields  a  transparent  kind  of  glass, 
which  is  permanent  in  the  air,  and  is  somewhat 
harder  than  common  glass.  It  is  composed  of 
silica  62,  potash  26,  and  water  12  =  100.  Applied 
to  wood  and  other  objects,  it  renders  them  incom¬ 
bustible.] 


ON  A  YELLOW  COLOURING  MATTER 
IN  CRUDE  TARTAR. 


A  dyer  of  I.eipsig  discovered  that  he  could 
make  use  of  a  certain  sort  of  crude  tartar,  which 
had  been  imported  from  Italy,  and  was,  from  its 
outward  appearance,  not  to  be  distinguished 
from  the  usual  sorts,  for  dyeing  yellow  ;  and  that 
it  was  in  consequence  of  the  yellow  pigment  con¬ 
tained  in  it  that  this  tartar  was  not  applicable 
for  every  colour.  A  sample  of  it  was  tried  with 
ether  and  alcohol,  which  extracted  but  a  trace  of 
a  colouring  matter.  In  caustic  potash  and 
caustic  ammonia  the  tartar  dissolved  and  yielded 
a  dark  yellovdsh-brown  colour,  similar  to  that 
which  the  safflower  assumes  with  potash.  By 
maceration  with  carbonate  of  soda,  the  tartrate  of 
potash  could  be  extracted  without  dissolving  the 
yellow  pigment.  From  the  impure  sediment 


which  remained  behind  after  the  application  of 
carbonate  of  soda,  ammonia,  and  especially  pot¬ 
ash  ley,  the  pigment  was  extracted.  On  adding 
alum  to  the  solution  of  the  latter  in  potash,  a 
pure  and  beautifully  yellow- coloured  aluminous 
earth  fell  down.  The  pigment  changed,  how¬ 
ever,  in  the  potash  solution  from  the  commence¬ 
ment  of  its  becoming  dissolved.  It  is  very  pro¬ 
bable  that  some  yellow  pigment  had  been 
employed  for  colouring  the  wine,  which  de¬ 
posited,  and  was  thus  enclosed  by  the  tartar. — 

'  Pharmaceutisches  Central  Blatt,  Jaxi.  26,  1848. 

Bieths  and  Deaths  in  London  during  the 
Week  ending  Saturday  Last. — The  number 
of  deaths  during  the  week  ending  the  31st  of 
March  last  was,  according  to  the  Registrar- 
General’s  return,  1,241,  being  72  above  the 
weekly  average  of  the  last  five  years.  The 
excess  in  the  return  is  said  not  to  be  caused  by 
sudden  increase  of  mortality,  but  to  be  due  to  an 
accumulation  of  coroners’  cases,  which  occurred 
in  previous  weeks,  though  they  were  not  re¬ 
gistered  till  the  end  of  the  quarter.  The  number 
of  those  cases  was  198,  whereas  the  average 
number  of  inquests  in  a  week  is  about  60.  The 
number  of  persons  who  died  in  the  week  was 
about  1,100,  being  69  below  the  average.  Cho¬ 
lera  has  nearly  disappeared  from  London,  the 
deaths  being  only  4,  viz. St.  Pancras;  Camden- 
town. — M.  7,  brought  from  Drouet’s  establish¬ 
ment,  at  Tooting,  in  January,  “  malignant  cho¬ 
lera,  occurring  to  him  at  a  time  when  he  was 
suffering  from  insufficient  diet  and  warmth  of 
clothing,  and  impure  air,”  inquest.  Hackney; 
West  Hackney.— F.  57,  “  natural  death  from 
cholera”  (20  hours),  inquest.  Whitechapel ; 
Mile-end  New-town.— At  Spring-gardens,  M.  3, 
“  died  from  malignant  cholera,’’  inquest.  Poplar  ; 
Bow  and  Bromley.  —  In  Henry-street,  F.  9 
months,  “  gastritis  (3  days)  ;  cholera  (2  days^.” 


TO  CORRESPONDENTS. 


Notice  to  Correspondents.— The  readers  of  the  Che¬ 
mical  Times  are  informed  that  Dr.  Scotfern  (on  account 
of  other  engagements)  having  ceased  to  edit  this  jour¬ 
nal,  all  literary  communications,  queries,  &c.,  should  in 
future  be  addressed  to  the  editor,  3d0,  Strand. 

"  Chemicus.”— The  excellent  patent  air-pump  represented 
in  our  number  the  week  before  last  may  be  seen  in  ac¬ 
tio  n,  or  purchased  from  Messrs.  George  Knight  and 
Sons,  philosophical  instrument  makers,  Foster-lane, 
Cheapside. 

“  A  Subscriber”  is  referred  to  No.  126. 

"  J.  T.” — Nitric  acid,  specifle  gravity  1.38. 

”  B.  B.  \V.” — Your  offer  was  very  liberal.  Do  not  in¬ 
crease  it.  We  do  not  think  the  parties  have  it  in  their 
power  to  put  you  to  such  very  considerable  trouble  and 
expense  as  they  threaten.  To  us  the  whole  affair  seems 
a  most  shameful  alttempt  at  extortion. 

“  J.L.  S.” — Yes;  next  week. 

‘‘  J.  B.,  Shefficll.” — Break  the  bones  to  pieces,  and  put 
the  latter  into  small  cast-iron  pots,  varying  from  i  to  i 
of  an  inch  in  thickness.  Place  every  two  and  two  of 
these  pots  (filled  with  the  bones)  dextrously  with  their 
mouths  together,  and  lute  with  loam.  Place  a  number  of 
pots  (from  100  to  130}  thus  prepared  side  by  side,  and  over 
each  other  in  an  oven  resembling  a  potter’s  kiln.  Kindle 
the  file-,  and  keep  up  a  strong  heat  for  from  ten  to  twelve 
hours.  Allow  the  pots  and  their  contents  to  cool  before 
opening  the  former. 

Mr.  Wilson,  Liverpool.” — The  red  bronze  powder  is  pre¬ 
pared  as  follows  Mix  together  100  parts  of  sulphate 
of  copper,  and  60  parts  of  carbonate  of  soda.  Apply 
heat  to  the  mixture  until  the  two  ingredients  unite  into 
a  mass.  Let  this  cool,  and  reduce  it  subsequently  to 
powder,  to  which  add  15  parts  of  copper  filings.  Mix 
the  copper  filings  intimately  with  the  powder,  and  heat 
the  mixture  to  whiteness  ;  keep  it  at  a  white  heat  for 
twenty  minutes.  Cool  the  mass,  reduce  it  to  powder, 
wash,  and  dry. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the  science  in 
all  its  branches.  Gentlemen  may  procure  it  by  an  order 
on  any  newsman  or  bookseller,  or  it  will  be  sent  direct 
from  the  office,  320,  Strand,  to  regular  subscribers.  All 
literary  and  scientific  communications  to  be  addressed 
to  the  Editor,  320,  Strand. 


London  ;  Printed  by  Bobert  Palmer,  of  No,  13,  Provi¬ 
dence-place,  Upper  Kennington-lane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  Joseph  Clayton),  at 
No.  10,  Crane-court,  p'leet-street,  parish  of  St.  Dunstan- 
in-the-W'est,  in  the  City  of  London  ;  and  published  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
Noi  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  320,  Strand,  in  the  City  of  Westminster.— April 
7,  1849. 
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lectures  on  organic  chemistry. 

By  Dr.  SHERIDAN  MUSPRATT, 
Professor  to  the  Liverpool  College  of  Chemistry, 
Atithor  of  numerous  Chemical  Works,  ^c. 


Lecture  XI. 

The  interesting  results  obtained  in  the  toluole 
series  of  compounds  lead  us  to  another  group, 
some  time  ago  investigated,  i.e.,  styrole  from 
liquid  storax.  The  gum  discharges  from  crevices 
in  the  bark  of  the  Styrax  ofheinalis,  a  small  tree 
growing  in  the  Levant  and  cultivated  in  the 
southern  parts  of  Europe.  Drs.  Blyth  and  Hof¬ 
mann  give  the  following  particulars  with  regard 
to  the  gum  and  the  hydrocarbon  obtained  trom 
it : — The  material  they  employed  for  the  pre¬ 
paration  of  the  styrole  was  that  known  under 
the  name  “  liquid  storax.”  It  had  a  dark  grey 
colour,  and  soft  consistence  at  the  ordinary 
temperature,  but  was  hard  and  brittle  at  0°  C. 
It  possessed  a  strong  aromatic  odour,  and  was 
so  abundant  in  oil  that  it  could  be  squeezed 
out  with  the  fingers.  The  liquid  storax  was 
distilled  in  a  copper  retort  with  some  carbonate 
of  soda,  to  retain  any  cinnamic  acid.  A  milky 
liquid  passed  over,  on  the  surface  of  which 
floated  a  layer  of  transparent  oil.  The  experi¬ 
menters  found  the  quantity  of  oil  to  vary  much, 
owing  to  a  certain  decomposition  taking  place 
in  the  balsam  when  kept  for  any  length  of  time. 
Forty-one  pounds  of  liquid  storax  gave  about 
twelve  ounces  of  styrole.  In  a  second  distillation 
twenty-seven  pounds  did  not  give  more  than 
three  ounces.  They  should  have  produced 
nearly  eight  to  agree  with  the  first  operation. 
The  styrole  is  easily  purified  by  digesting  it 
over  chloride  of  calcium,  and  submitting  it  to 
distillation  several  times.  In  its  pure  state  it  is 
a  colourless  mobile  oil,  refracting  light  strongly. 
Its  boiling  point  is  146°.  Styrole  is  very 
slightly  dissolved  by  water,  easily  by  alcohol, 
wood-spirit,  acetone,  sulphide  of  carbon,  fatty 
and  ethereal  oils. 

Formula  : — 

UiG  ^-e 

Styrole. 

differing  from  toluole  by  two  equivalents  of 
carbon : — 

Ci4  H, 

Toluole. 

Nitrostyrole  is  most  difficult  to  obtain.  This 
is  somewhat  remarkable,  for  the  nitrobenzole 
and  nitrotoluole,  which  I  have  prepared  in  large 
quantities,  are  easy  of  production.  By  acting 
upon  benzole  or  toluole  with  fuming  nitric  acid, 
decomposition  immediately  occurs,  and  on  the 
addition  of  water  the  desired  oily  compound  de¬ 
posits.  To  obtain  nitrostyrole,  common  nitric 
acid  and  styrole  must  be  repeatedly  distilled 
with  certain  precautions,  a  detailed  account  of 
which  will  be  found  in  the  author’s  excellent 
paper,  “  Liebig’s  Annalen,  for  March,  1845,”  page 
298.  The  nitrated  bodies  resulting  from  ben¬ 
zole,  toluole,  and  styrole,  are  here  exhibited  for 
the  purpose  of  showing  the  striking  analogy  : — 

Nitrobenzole  . Cja  |  | 

Nitrotoluole  . . C14  |  | 

Nitrostyrole  . Cig  j  j 

When  bromine  is  added  to  styrole  great  heat 
is  evolved,  and  it  is  changed  into  a  crystalline 
matter — bromostyrole,  possessing  a  characteristic 
odour.  The  crystals  are  insoluble  in  water,  but 
they  impart  to  it  the  peculiar  penetrating  smell. 
They  dissolve  copiously,  however,  in  alcohol  and 
ether,  and  are  reobtained  in  a  pure  state  by 
slowly  evaporating  either  of  the  menstrua.  Be¬ 
fore  dissolving  the  crystals  in  alcohol  they  should 
be  well  affused  with  water  to  take  away  any 
adhering  impurities.  I  shall  place  before  you 
the  formula  • — 

^16  ^8  ^^2 

Bromostyrole. 


We  have  direct  combination,  no  hydrobromic 
acid  being  formed. 

Chlorine  forms  an  analagous  compound,  which 
is  liquid ; — 

Cis  Hs  CI3 

Chlorostyrole. 

The  most  remarkable  feature  with  regard  to 
styrole  is  its  conversion  by  heat  into  an  isomeric 
modification — metastyrole,  a  transparent  solid 
body.  Here  is  a  portion  of  it  that  has  been 
heated  in  this  sealed  tube.  The  metastyrole, 
you  perceive,  appears  like  the  glass.  Its  refrac¬ 
tive  powers  are  so  high  that  it  may  eventually 
become  serviceable  to  the  optician. 

When  Simon  worked  upon  these  bodies  he 
noticed  the  extraordinary  change  that  took  place 
on  heating  styrole,  but  he  supposed  that  a  por¬ 
tion  of  it  had  absorbed  oxygen,  and  was  con¬ 
verted  into  oxide  of  styrole.  This,  however,  was 
not  the  case.  The  singular  metamorphosis  takes 
place  without  loss  or  addition  to  any  of  its  ele¬ 
ments,  solely  through  a  caloric  change  in  its 
molecular  structure.  Metastyrole  is  inodorous 
and  tasteless.  It  is  quite  hard,  and  can  be  cut 
by  the  knife. 

Formula : — 

0^4  H,. 

[To  be  co7itinued,] 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 
LECTURE  LI. 

(lecture  LXXIX.) 

TANNIN  OR  TANNIC  ACID. 

Tannin  is  a  principle  very  largely  diffused 
through  the  vegetable  kingdom.  It  is  cha¬ 
racterized  principally  by  its  astringent  taste, 
and  its  property  of  striking  a  deep  blue,  black, 
or  green  precipitate  with  persalts  of  iron. 

The  tannin  extracted  from  gallnuts  is  the 
only  specimen  of  this  principle  that  has  been 
thoroughly  studied. 

Tannin  is  represented  by  the  formula : — 

Cjg  Hg  Ojg. 

It  is  a  solid,  non-crystalline,  colourless,  and 
inodorous  substance  ;  its  taste  is  purely  astrin¬ 
gent  without  bitterness  ;  it  reddens  litmus  paper. 
It  is  largely  soluble  in  water.  In  alcohol  it 
dissolves  the  more  readily  in  proportion  as  the 
alcohol  is  more  highly  diluted  with  water.  In 
ether  it  dissolves  only  to  a  very  trifling  extent. 

When  exposed  to  the  air  a  solution  of  tannic 
acid  gradually  absorbs  oxygen,  an  equal  volume 
of  carbonic  acid  is  evolved,  the  liquid  turns 
turbid,  and  deposits  a  crystalline  matter  of  grey 
colour;  this  deposit  consists  almost  wholly  of 
gallic  acid.  Besides  carbonic  acid  and  gallic 
acid,  water  is  formed  in  the  process  of  decom¬ 
position  whicR  the  tannic  acid  undergoes  upon 
exposure  of  its  solution  to  the  air. 

Tannic  acid  is  sufficiently  powerful  to  decom¬ 
pose  the  carbonates.  The  compounds  which  it 
forms  with  the  alkaline  bases  are  exceedingly 
liable  to  suffer  alteration  when  exposed  to  the 
air. 

Tannic  acid  precipitates  nearly  all  the  metallic 
salts.  It  is  one  of  its  most  marked  peculiarities 
that  it  does  not  affect  the  protosalts  of  iron, 
whilst  it  strikes  a  deep  blue  precipitate  with  the 
persalt  of  the  same  metal. 

Tannic  acid  precipitates  also  all  the  salts  with 
vegeto- alkaline  bases,  forming  with  the  latter 
compounds  sparingly  soluble  in  water,  but  very 
readily  soluble  in  acetic  acid. 

Most  of  the  mineral  acids  precipitate  the 
tannin  from  its  aqueous  solution,  formifig  with 
it  sparingly  soluble  compounds. 

Skin  removes  the  tannin  from  its  aqueous 
solution,  and  is  thereby  converted  into  leather. 

With  solution  of  gelatine  tannin  yields  a 
white  flaky  precipitate  (tanno-gelatine),  which 


redissolves  in  an  excess  of  gelatine.  Upon  ad¬ 
dition  of  tannin  in  excess,  the  tanno  gelatine  is 
deposited  again  in  the  form  of  a  brown  and 
elastic  matter. 

Tannin  precipitates  equally  the  other  ani- 
malized  substances,  such  as  albumen,  casein,  &c. 

For  the  process  of  preparing  tannin  we  refer 
the  reader  to  the  chapter  on  gallnuts. 

The  tannin  which  is  respectively  found  in 
divers  families  of  plants  is  by  no  means  identic. 
There  are  several  different  species  of  tannin, 
just  as  we  have  difierent  species  of  sugar,  gum, 
&c. 

With  respect  to  the  action  which  they  exercise 
upon  the  salts  of  iron,  the  different  sorts  of 
tannin  may  be  divided  into  two  classes,  viz.  : — 

1.  Tannin  which  strikes  a  deep  blue  precipi¬ 
tate  with  persalt  of  iron  ;  e.y.,the  tannin  derived 
from  gallnuts,  from  the  bark  of  the  oak-tree, 
from  sumach,  the  alder-tree,  the  birch-tree, 
&c.  &c. 

2.  Tannin  which  strikes  a  green  precipitate 
with  persalt  of  iron  ;  e.g.,  the  tannin  derived  from 
Peruvian  bark,  catechu,  kino,  tea,  the  pine  and 
fir  trees. 

In  medicine  we  use  the  pure  tannin  extracted 
from  gallnuts.  We  make  equally  use,  however, 
in  many  instances,  of  substances  which  contain 
tannin  in  natural  association  with  other  prin¬ 
ciples.  These  substances  are  usually  prepared 
for  administration  by  simply  reducing  them  to 
powder,  that  is,  of  course,  if  the  matters  asso¬ 
ciated  with  the  tannin  do  not  bear  too  prepon¬ 
derating  a  proportion  with  respect  to  the  latter. 
Catechu,  kino,  gallnuts,  and  red  roses  may  be 
thus  prepared  for  administration  to  the  patient 
by  simple  reduction  to  powder. 

The  soluble  astringent  parts  are  extracted  with 
water,  by  simple  maceration,  if  the  solution  is  in¬ 
tended  ulteriorly  to  serve  for  the  preparation  of 
a  syrup  or  extract ;  or  by  infusion,  if  the  solu¬ 
tion  is  intended  for  a  drink,  or  requires  to  be 
kept  a  certain  lengthened  period  of  time.  If  the 
substances  treated  contain  both  starch  and 
tannin,  ebullition  must  be  carefully  avoided ;  in 
cases  where  this  precaution  is  neglected,  the 
liquid  gets  turbid  upon  cooling  ;  this  is  owing  to 
the  circumstance  that  at  a  temperature  above  122° 
F.  a  soluble  compound  of  starch  and  tannin  is 
formed,  which,  being  insoluble  in  water  at  a 
lower  temperature,  is  deposited  upon  the  subse¬ 
quent  refrigeration  of  the  liquid.  The  roots  of 
patientia,  tormentil,  and  snakeweed  present  this 
phenomenon. 

By  the  evaporation  of  the  solutions  resulting 
from  the  action  of  water  upon  substances  contain¬ 
ing  tannin,  extracts  are  obtained  consisting  of 
tannin  associated  with  several  other  principles. 

These  solutions  may  also  be  converted  into 
syrups,  in  which  case  it  is  a  matter  of  the  greatest 
importance  for  the  success  of  the  operation  to 
avoid  clarification  by  means  of  the  whites  of  eggs, 
since  the  albumen  and  tannin  would  separate  in 
the  form  of  an  insoluble  flocculent  precipitate. 
The  best  way  is  to  procure  a  concentrated  solu¬ 
tion,  and  to  add  this  to  the  boiling  syrup,  which 
latter  also  should  be  concentrated  previously  by 
evaporation. 

As  I  have  already  stated,  tannin  dissolves  in 
alcohol  the  more  readily  in  proportion  to  the 
degree  _  of  dilution  of  the  latter.  To  prepare 
alcoholic  tinctures  of  tannin  substances  with 
highly  rectified  alcohol  would,  accordingly,  be 
the  very  reverse  of  a  proper  proceeding.  Alco¬ 
hol  of  56  Cent,  will  answer  the  purpose  very 
well. 

_  Wine  and  vinegar  are  proper  solvents  for  tan¬ 
nin  ;  but  not  so  ether  and  the  fatly  bodies. 

A  certain  number  of  tannin  substances  owe 
the  whole  of  their  properties  to  the  tannin  which 
they  enclose ;  others  contain,  at  the  same  time, 
essential  oil,  which  adds  its  own  action  to  that 
of  the  tannin.  We  may  accordingly  divide  the 
tannin  substances  into  two  classes,  viz. : — 

1.  Substances  which  owe  their  properties  ex¬ 
clusively  to  the  tannin  which  they  contain. 

2.  Substances  which  contain  tannin  and  essen¬ 
tial  oil,  and  owe  their  properties  to  both  these 
ingredients. 
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It  should  be  borne  in  mind,  moreover,  with 
regard  to  this  point,  that  tannin  does  not  in¬ 
variably  manifest  the  same  properties  irrespec¬ 
tive  of  the  substances  from  which  it  has  been 
derived ;  so,  on  the  other  hand,  the  substances 
which  owe  their  properties  to  the  tannin 
cannot  be  expected  to  manifest  identical  proper¬ 
ties,  although,  of  course,  there  will  always  be 
observed  a  considerable  analogy  of  properties 
between  them.  Accordingly  it  would  be  very 
wrong,  indeed,  to  use  and  substitute  them  indis¬ 
criminately  for  each  other.  The  astringent 
action  of  gallnuts,  for  instance,  is  of  a  different 
character  from  that  of  catechu,  of  the  root  of  the 
pomegranate,  or  of  the  red  rose  ;  hence  certain 
special  applications  of  each  and  either  of  these 
several  substances. 


Section  I.— SUBSTANCES  WHICH  OWE 
THEIR  PROPERTIES  TO  THE  TANNIN 
WHICH  THEY  CONTAIN. 

These  may  be  subdivided  into  several  groups  ; — 

1.  GALLNUTS. 

2.  JUICES  CHARGED  WITH  TANNIN. 

Catechu, 

Kino, 

The  juices  of  the  acacias. 

3.  ROOTS  CHARGED  WITH  TANNIN. 

Ratanhia, 

Snakeweed, 

Tormentil  (seafoil). 

4.  BARKS  CHARGED  WITH  TANNIN. 

The  bark  of  the  oak-tree. 

The  bark  of  the  root  of  the  pomegra¬ 
nate-tree. 

The  bark  of  monesia  (Chrysophyl- 
lum  glycyphyllum). 

5.  LEAVES  CHARGED  WITH  TANNIN. 

Briar  leaves. 

Myrtle  leaves. 

Liverwort  leaves, 

Sumach  tops. 

6.  FLOWERS  CHARGED  WITH  TANNIN, 

The  flowers  of  Brayera  anthelmin- 
tica. 

Red  roses. 

7.  FRUITS  CHARGED  WITH  TANNIN. 

Acorns, 

Peel  of  the  pomegranate. 


1.  GALLNUTS. 

Gallnuts  are  excrescences  found  upon  the 
leaves  and  leavestalk  of  a  species  of  oak,  called 
Quercus  tinctoria  s.  infectoria.  They  are  pro¬ 
duced  in  consequence  of  the  puncture  of  the 
female  of  the  gallwarp,  Cynips  quercus  tinc- 
toriae. 

The  gallnut  is  composed  of 

Tannin  (about) .  65. 

Gallic,  ellagic,  and  luteogallic  acids. .  4. 

Chlorophyle  and  volatile  oil .  0.7 

Extractive  matter  .  2.5 

Gum  .  2.5 

Starch .  2. 

Lignin  .  10.5 

Liquid  sugar,  albumen,  divers  salts  1  .  g 

(gallates  of  potass  and  lime,  &c.)  j 
Water .  11.5 

100.0 

Besides  these  substances  gallnuts  contain, 
according  to  Berzelius,  a  little  pectic  acid  in  com¬ 
bination  w'ith  tannin. 

The  luteogallic  acid  is  the  yellow  colouring 
principle  of  gallnuts ;  it  is,  like  ellagic  acid, 
insoluble  in  water,  alcohol,  and  ether. 

The  tannin  of  gallnuts  has  been  most  carefully 
examined  by  M,  Pelouze.  We  have  already 
described  its  properties, 

Pelouze’ s  process  of  preparing  tannin  from 
gallnuts  is  as  follows  :  — 

Put  into  a  long  narrow  glass  adapter-tube, 
closed  at  the  lower  end  with  a  cotton  wick,  a 
quantity  of  finely-pounded  galls  sufficient  to  fill 
about  one  half  of  the  tube ;  press  the  powder 
very  gently  down.  Insert  the  tapering  end  of 
the  tube  into  a  matras  or  bottle,  fill  the  empty 
upper  half  of  thp  tube  with,  sulphuric  ether  of 


commerce,  close  with  a  ground  glass  stopper, 
and  leave  the  apparatus  to  itself. 

Next  day  the  bottle  will  be  found  to  contain 
two  distinct  layers  of  liquid,  of  which  the  upper 
one  is  very  limpid ;  the  lower  one  syrupy  and 
amber-coloured.  Add  fresh  ether  until  the 
volume  of  the  lower  and  denser  layer  ceases  to 
increase.  Pour  the  two  liquids  now  into  a  funnel 
closed  with  the  finger,  and,  after  waiting  a  few 
instants  to  give  time  for  the  separation  of  the 
two  layers,  run  the  lower  and  denser  liquid 
steadily  off  into  a  capsule.  (The  upper  layer 
remaining  in  the  funnel  may  be  distilled  with  a 
view  to  recover  the  greater  proportion  of  the 
ether  used.) 

AVash  the  dense  liquid  in  the  capsule  re¬ 
peatedly  with  pure  ether,  and  evaporate  it  sub¬ 
sequently  in  a  stove,  when  copious  vapours  of 
ether  and  a  little  aqueous  vapour  will  be  disen¬ 
gaged  from  it.  The  matter  swells  up  considerably, 
and  leaves  a  light,  spongy,  crystalline  residue 
behind,  which  is  sometimes  colourless,  but  mostly 
of  a  faintly  yellowish  hue. 

It  happens  sometimes  that  the  ethereal  liquid 
deposits  only  a  small  quantity  of  syrupy  matter  ; 
in  such  cases  M.  Liebig  proposes  to  add  a  little 
water  to  the  liquid,  and  to  shake  the  mixture, 
when  the  tannin  will  form  a  hydrate  with  the 
water,  and  subside  to  the  bottom. 

M.  Leconte  has  proposed  to  substitute  the 
process  of  expression  for  that  of  lixiviation. 
This  modification  has  been  almost  universally 
adopted  by  the  manufacturers  of  tannin.  '  It  was 
found,  how'ever,  that  the  operation  did  not 
always  succeed  equally  well ;  this  induced  M. 
Domine  to  study  the  subject  carefully.  This 
gentleman  found  that  the  presence  of  a  certain 
quantity  of  water  is  indispensable  for  the  success 
of  the  process.  The  tannin,  the  water,  and  a 
rather  large  proportion  of  the  ether,  enter  into 
an  association  which  effects  the  separation  of  the 
whole  of  the  tannin  in  the  form  of  a  syrupy 
liquid,  insoluble  in  ether. 

The  following  is  M.  Domine’s  modification  of 
M,  Leconte’s  process  : — 

Reduce  gallnuts  to  powder,  and  keep  this  for 
three  or  four  days  in  a  cellar  where  it  may  absorb 
moisture.  Put  the  moist  powder  into  a  wide¬ 
mouthed  vessel,  and  add  a  sufficiency  of  ether  to 
form  a  soft  paste  or  dough.  Close  the  vessel 
now  hermetically,  and  leave  it  standing  at  rest 
for  twenty-four  hours.  Arrange  a  piece  of  thick 
linen  (ticking  will  answer  best)  just  large  enough 
to  enclose  the  paste,  open  the  flask,  withdraw 
the  contents,  and  form  them  with  the  aid  of  the 
linen  into  a  cake  of  the  greatest  possible  evenness. 
Subject  the  cake  to  the  action  of  the  press.  You 
will  obtain  a  certain  quantity  of  matter  of  greater 
or  less  consistence  (varying  from  that  of  honey 
to  that  of  a  thick  syrup),  according  to  the  less 
or  greater  quantity  of  ether  used.  AVithdraw 
the  cake  from  the  press,  scrape  off  the  tannin 
which  adheres  to  its  surface,  and  pulverize  the 
mass  of  the  cake  between  your  fingeis.  Introduce 
the  powder  again  into  the  vessel,  and  make  into 
a  paste  with  a  mixture  of  100  parts  of  ether  at 
56  Cent.,  with  six  parts  of  water  (these  two  fluids 
should  be  shaken  together  briskly,  and  the 
mixture  be  poured  without  delay  upon  the 
powder  in  the  vessel,  so  as  to  afford  no  time  for 
their  separation).  Treat  the  paste  and  cake 
subsequently  in  the  same  way  as  already  de¬ 
scribed. 

Spread  the  syrupy  tannin  obtained  by  these 
two  operations  (which  will  generally  suffice  to 
effect  the  extraction  of  the  whole  of  that  prin¬ 
ciple  from  the  gallnuts)  on  plates  by  means  of  a 
brush,  and  place  the  plates  in  a  stove  heated  to 
113°  Fahr.  The  matter  swells  up  considerably, 
and  leaves  the  tannin  in  thin,  light,  and  nearly 
colourless  plates  (like  foil). 

100  parts  of  gallnuts  yield  above  60  parts  of 
tannin  by  this  process. 

The  tannin  produced  by  this  method  is  not 
perfectly  pure.  M.  Guibourt  has  found  in  it  a 
little  chlorophyle,  volatile  oil,  gallic  acid,  and 
ellagic  acid.  Notwithstanding  these  admixtures, 
however,  it  may  be  considered  sufficiently  pure 
for  therapeutical  purposes.  If  you  wish  to  have 


it  pure  you  need  simply  put  into  a  vessel  equal 
parts  of  tannin,  water,  and  washed  ether,  to 
shake  the  mixture,  and  to  let  it  subsequently 
stand  at  rest,  when  it  will  separate  into  three 
layers,  of  which  the  lowest  is  pure  tannin.  This 
may  then  be  dried  in  the  way  already  described. 

Tannin  isavery  powerful  astringent,  from  which 
the  most  energetic  effects  may  be  expected.  It 
is  used  iq  doses  of  from  a  few  centigrammes  to 
6  or  8  grammes.  Internally  it  is  administered 
in  the  form  of  pills,  externally  in  aqueous  solu¬ 
tion. 

GALLNUT  GARGARISM. 

Take  of  Gallnuts,  4  to  8  grammes. 

Boiling  water,  50  grammes. 

Infuse. 

This  gargarism  is  used  to  put  a  stop  to  saliva¬ 
tion  resulting  from  the  administration  of  mer¬ 
cury. 

DR.  GIBERT’s  INJECTION. 

(  Tannic  Alcohol —  Compound  Tincture  of  Gallnuts.) 

Take  of  Coarsely-pounded  gallnuts,  4  parts. 
AVater,  16  parts. 

Boil  down  to  18  parts;  strain  with  expression, 
and  add  to  the  strained  fluid — 

Rectified  alcohol,  9  parts. 

Eau  de  Cologne,  1  part. 

Filter. 

The  product,  diluted  with  6  to  10  times  its  own 
weight  of  water,  is  used  as  an  injection  in  leu- 
corrhcea  and  blenorrhcea. 

gulden’s  ANTIHEMORRHOIDAL  FOMATUM. 

Take  of  Gallnuts,  in  powder,  1  part, 
Hogslard,  8  parts. 

Mix. 


2.  JUICES  CHARGED  AYITH  TANNIN. 

The  materia  medica  mentions  four  inspissated 
juices  which  contain  a  large  proportion  of  tannin. 
These  are  the  juices  of  Acacia  vera,  the  Acacia 
nostras,  and  Kino  and  Catechu.  The  two  former 
are  hardly  ever  used  now.  That  of  Acacia  vera 
is  the  juice  of  the  fruit  of  the  tree  of  that  name. 
Acacia  nostras  is  the  inspissated  juice  of  the  fruit 
of  prunus  spinosa. 


CATECHU. 

Catechu  is  an  extract  prepared  by  the  decoc¬ 
tion  of  the  wood,  and  perhaps  of  the  fruits,  of 
the  Acacia  catechu  of  the  East  Indies. 

Catechu  is  composed  principally  of 
Tannin, 

Extractive  matter. 

Mucilage, 

Catechin, 

An  insoluble  residue  containing  ex¬ 
traneous  matter,  and  sometimes 
also  sand,  which  has  been  fraudu¬ 
lently  introduced  into  the  extract, 
in  order  to  increase  the  weight  of 
the  latter. 

The  tannin  of  catechu  has  received  the  name 
of  mimotannic  acid.  It  has  been  carefully  ex¬ 
amined  by  Berzelius.  It  is  readily  soluble  in 
water  and  in  alcohol,  but  only  very  sparingly 
soluble  in  ether. 

The  aqueous  solution  of  pure  mimotannic 
acid  is  colourless,  but  it  speedily  acquires  colour, 
first  at  the  surface,  and  finally  throughout  the 
whole  mass ;  upon  evaporation  a  residue  is  left 
similar  in  every  respect  to  catechu.  The  com¬ 
pounds  which  mimotannic  acid  forms  with  the 
acids  are  very  soluble ;  alkalis  fail  to  precipitate 
it  from  the  solutions  of  such  compounds. 

The  catechin,  called  also  tanningenic  or  cate- 
chutic  acid,  is  of  no  importance  in  a  medical 
point  of  view.  It  is  extracted  by  the  action  of 
boiling  water  upon  catechu  which  has  been  ex¬ 
tracted  previously  with  cold  water.  It  crystal¬ 
lizes  in  white  silky  needles,  which,  when  moist, 
readily  suffer  alteration  in  the  air.  It  dissolves 
in  the  alkalis ;  the  solution  is  exceedingly  liable 
to  undergo  decomposition.  Exposure  to  the  air 
at  a  high  temperature  transforms  a  solution  of 
catechin  in  caustic  potass  in  excess  into  a 
coloured  liquid  containing  a  black  acid  (japonic 
acid)  ;  this  acid  is  almost  absolutely  insoluble  in 
water. 
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Another  acid  product,  which  has  received 
the  name  of  rubinic  acid,  is  obtained  when  a 
solution  of  catechin  in  an  alkaline  carbonate  is 
left  to  spontaneous  evaporation. 

Catechu  is  used  as  a  tonic  in  small  doses  (a  few 
centigrammes),  and  as  an  astringent  in  larger 
doses.  The  taste  is  slightly  saccharine,  and  by 
no  means  disagreeable. 


SectionI.— PREPARATIONS  CONTAINING 
THE  WHOLE  SUBSTANCE  OF  THE 

CATECHU. 

CATECHU  POWDER. 

Take  of  the  best  catechu,  any  quantity  you 
may  require. 

Reduce  to  powder,  without  leaving  a  residue. 

Sift  the  powder  through  a  hair  sieve. 

CATECHU  GLOBULES  OR  BERRIES. 

Take  of  Catechu  in  powder,  1  part. 

Pounded  sugar,  4  parts. 

Mucilage  of  gum  tragacanth,  a  suf¬ 
ficiency. 

Mix  to  form  a  thick  paste,  and  divide  them 
into  small  pilular  globules.  As  this  operation 
takes  much  time,  the  mass  should  be  kept  mean¬ 
while  in  a  china  or  delf  vessel  to  prevent  its 
exsiccation. 

The  catechu  berries  are  scented  with  various 
perfumes :  — 

The  odour  of  ambergris,  or  of  vanilla,  is  im¬ 
parted  to  them  by  the  admixture  of  a  sufficiency 
of  the  alcoholic  tincture  of  these  substances. 

A  violet  odour  is  given  them  by  the  admixture 
of  l-60th  part  of  powder  of  Iris  fiorentina. 

A  cinnamon  scent  is  given  them  by  the  ad¬ 
mixture  of  l-20th  part  of  cinnamon  in  powder; 
or  a  mucilage  of  gum  tragacanth  prepared  with 
cinnamon-water  may  be  used. 

A  rose  odour  is  imparted  to  them  by  means  of 
essence  of  roses,  and  the  use  of  a  mucilage  pre¬ 
pared  with  rose-water. 

BOLOGNA  PASTILS  OF  CATECHU. 

(^Pastifflie  di  Terra  Catecu  Aromatica,') 

Take  of  Extract  of  liquorice  prepared  by  infu¬ 
sion. 

Water,  of  each  100  grammes. 

Dissolve  in  the  water-bath,  and  add — 

Powder  of  catechu,  30  grammes. 

Gum  arable,  15  grammes. 

Evaporate  to  the  consistence  of  an  extract,  and 
incorporate  with  the  mass — 

Finely-pounded  mastic, 

“  cascarilla, 

“  charcoal, 

‘  ‘  iris  fiorentina,  of  each 

2  grammes. 

Bring  the  mass  to  the  proper  consistence,  re¬ 
move  it  from  the  fire,  and  add — 

Volatile  oil  of  peppermint,  2  drops. 

Tincture  of  ambergris, 

“  musk,  of  each  5  drops. 

Run  the  mass  out  on  an  oiled  marble  slab,  and 
spread  it  to  the  thickness  of  a  sixpence  by  means 
of  a  glass  or  porcelain  rolling-pin.  When  the  mass 
is  cold  rub  it  with  unsized  paper,  to  remove 
every  trace  of  oil  from  both  sides.  Moisten  both 
sides  slightly,  and  spread  over  them  silver  foil. 
Let  it  dry,  and  cut  into  very  narrow  slips  ;  cut 
these  latter  finally  into  squares  or  very  small 
lozenges. 

The  catechu  pastils  which  come  from  Italy  are 
enclosed  in  small  deal  boxes,  containing  each 
about  20  grammes  of  pastils,  and  covered  with  a 
large  red  seal. 

This  preparation  has  a  very  agreeable  taste, 
and  forms  also  an  excellent  sweetmeat. 

LOZENGES  OF  CATECHU  AND  MAGNESIA. 

Take  of  Catechu  in  powder,  1  part. 

Calcined  magnesia,  2  parts. 

Pounded  sugar,  15  parts. 

Mucilage  of  gum  tragacanth,  pre¬ 
pared  with  cinnamon- water,  a  suf¬ 
ficiency. 

Mix,  and  make  into  lozenges  of  1  gramme 
each. 

Each  lozenge  contains  5  centigrammes  of  ca¬ 
techu  and  10  centigrammes  of  magnesia. 


§  II.— PRODUCTS  OBTAINED  BY  THE 
ACTION  OF  WATER  UPON  CATECHU. 

PTISAN  OR  POTION  OF  CATECHU. 

Take  of  Coarsely-pounded  catechu,  8  grammes. 

Boiling  water,  1,000  grammes. 

Let  the  mixture  infuse  for  two  hours,  and 
strain  without  expression. 

Maceration  would  yield  a  product  less  abun¬ 
dantly  charged  with  the  active  principle. 

EXTRACT  OF  CATECHU. 

Take  of  Coarsely-powdered  catechu,  1  part. 

Boiling  water,  6  parts. 

Let  the  mixture  infuse  for  twenty-four  hours, 
with  occasional  stirring.  Strain  with  expression, 
filter,  and  evaporate  the  filtrate  to  the  consistence 
of  an  extract. 

I  obtained  from  100  parts  of  catechu  25  parts 
of  dry  extract.  But  the  amount  of  the  product 
varies  greatly. 

SYRUP  OF  CATECHU. 

Take  of  Purified  extract  of  catechu,  1  part. 

Distilled  water,  4  parts. 

Simple  syrup,  60  parts. 

Dissolve  the  extract  of  catechu  in  the  water, 
filter  the  solution,  add  the  filtrate  to  the  boiling 
syrup,  and  boil  to  30°. 

Every  30  grammes  of  the  product  contain  50 
centigrammes  of  the  extract  of  catechu. 

Formerly  this  syrup  was  prepared  with 
catechu  of  commerce  ;  but,  as  this  latter  contains 
very  variable  proportions  of  soluble  matter,  it  has 
been  deemed  the  safer  plan  to  substitute  the  ex¬ 
tract  for  it. 

CATECHU  LOZENGES. 

Take  of  Catechu  in  powder,  1  part. 

Pounded  sugar,  4  parts. 

Mucilage  of  gum  tragacanth,  a  suf¬ 
ficiency. 

Mix,  and  make  into  lozenzes  of  60  centi¬ 
grammes  each. 


§  III.— PRODUCTS  OBTAINED  BY  THE 
ACTION  OF  ALCOHOL  UPON  CATECHU. 

TINCTURE  OF  CATECHU. 

Take  of  Catechu,  1  part. 

Alcohol  of  56  C.  (21°  Cartier),  5 
parts. 

Let  the  catechu  macerate  for  fifteen  days  in 
the  alcohol ;  filter. 

CATECHU  WINE. 

Take  of  Tincture  of  catechu,  1  part. 

Red  wine,  12  parts. 

Mix,  let  the  mixture  stand  a  few  days,  and 
filter. 

Thirty  grammes  of  this  preparation  correspond 
to  about  ^ty  centigrammes  of  catechu. 


KINO. 

Kino,  which  has  been  very  impropexly  called 
gum  kino,  is  usually  attributed  to  the  Uncaria 
gambix  of  East  India  ;  but  the  name  has  been 
indiscriminately  applied  also  to  the  juices  of 
several  very  different  plants,  so  that  there  exists 
still  great  confusion  and  uncertainty  on  the  true 
origin  of  this  substance. 

Kino  consists  principally  of  tannin.  Berzelius 
has  isolated  the  latter  in  a  pure  state.  The  pure 
tannin  of  kino  is  remarkable  for  the  facility 
with  which  it  forms  coloured  extractive  ;  its  solu¬ 
tions,  when  left  in  free  contact  with  the  air, 
acquire  speedily  colour,  from  the  formation  of  an 
insoluble  apothema. 

The  kino  of  commerce  is  imperfectly  solublein 
water.  It  is  a  good  tonic  and  astringent,  and 
has  been  given  with  success  in  certain  cases  of 
diarrhoea  and  leucorrhoea  ;  but  it  is  less  ener¬ 
getic  in  its  action  than  many  other  known  astrin¬ 
gents. 

It  is  mostly  given  in  the  form  of  powder,  but 
sometimes  also  in  that  of  a  syrup,  or  in  alcoholic 
tincture. 


F.  Humphreys,  Lambeth,  for  certain  improve¬ 
ments  in  marine  steam-engines,  which  improve¬ 
ments  are  also  applicable  to  steam-engines  for 
other  purposes.  Patent  dated  March  28lh,  1835 ; 
expired  March  28tb,  1849. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 

EXAMINATION  OF  THE  FATTY  OILS 
OF  WHITE  AND  BLACK  MUSTARD- 
SEEDS. 

By  Mr.  STEPHEN  DARBY.* 


The  seeds  of  Sinapis  alba  and  Sinapis  nigra 
contain  a  not  inconsiderable  quantity  of  a  fixed 
inodorous  oil ;  of  the  chemical  nature  of  this  oil 
hardly  anything  has  been  known  hitherto  be¬ 
yond  the  fact  that  the  fatty  acids  which  it  con¬ 
tains  are  combined  in  it  with  oxide  of  glyceryle. 

J.  Fontanellef  obtained  from  mustard-seeds 
(probably  Sinapis  nigra),  by  the  action  of  a  good 
press,  one  fifth  paitof  their  own  weight  of  a  mild 
amber-coloured  oil,  of  0.9202  sp.  gr.,  soluble  in 
4  parts  of  ether  and  1,000  parts  alcohol  of  0.833 
sp.  gr.,  and  congealing  only  below  32°  F. 

According  to  Henry  and  Garot,  this  oil  con¬ 
tains  a  solid  fat  which  crystallizes  in  white 
nacreous  spangles,  fuses  at  248°  Fahrenheit,  and 
is  not  saponified  by  the  action  of  alkalis. 

The  more  recent  investigations  on  the  fatty 
acids,  and  more  particularly  on  that  section  of 
them  of  which  the  constitution  is  expressed  by 
the  formula : — 

(C  11)11  +  04, 

have  supplied  us  with  nearly  all  the  links  wanted 
to  comjrlete  the  series  of  these  interesting  bodies. 
The  examination  of  the  oleic  acid  of  the  siccative 
oils  by  Gottlieb,  that  of  the  ricinic  and  elaiodic 
acids  by  Saalmuller,  that  of  moringic  acid  by 
Walter,  have  introduced  to  our  notice  a  series  of 
fatty  acids  differing  in  composition  from  those 
of  the 

(CH)n  +  04 

series,  inasmuch  as  they  contain  a  less  number 
of  atoms  of  hydrogen  than  of  carbon.  It  would 
appear  that  this  new  series  of  fatty  acids  is 
equally  numerous  with  that  of  the  (C  Hn)  +  O4 
type. 

The  present  paper  gives  the  results  of  an  in¬ 
vestigation  of  the  fixed  oil  of  Sinapis  alba  and 
nigra,  w'hich  I  have  made  at  the  request  and 
under  the  superintendence  of  Professor  Will. 
Although  the  results  at  which  I  have  arrived 
leave  still  several  questions  open  with  respect  to 
the  fluid  fatty  acid  contained  in  the  fixed  oil  of 
mustard,  y^et  I  think  they  fully  demonstrate  the 
existence  in  this  oil  of  a  new  acid  belonging  to 
the  same  series  with  the  oleic  acid  of  the  non¬ 
siccative  oils. 

FIXED  OIL  OF  WHITE  MUSTARD. 

The  oil  upon  which  I  operated  was  obtained 
from  the  seeds  of  Eruca  officinalis  ;  the  seeds 
were  crushed  and  gently  heated  previous  to 
being  subjected  to  the  action  of  the  press.  The 
oil  is  fluid  ;  it  has  a  light  amber  colour,  and  mild 
taste ;  it  is  inodorous.  It  does  not  congeal  even 
in  frosty  weather,  but  turns  simply  thick  and 
turbid.  When  the  oil  is  heated  in  a  test-tube, 
acrolein  is  disengaged,  which  is  an  evident  proof 
that  the  fatty  acids  contained  in  the  oil  are  com¬ 
bined  in  it  with  oxide  of  glyceryle. 

The  fat  was  mixed  with  a  concentrated  solu¬ 
tion  of  caustic  soda,  and  the  mixture  heated 
until  complete  saponification  ensued  :  the  soap 
produced  was  perfectly  soluble  in  water.  The 
results  of  this  operation  disprove  Fontanelle’s 
assertion  that  the  oil  contains  a  solid,  non-saponi- 
fiable  fat. 

The  aqueous  solution  of  the  soap  was  mixed 
with  common  salt,  and  the  soap,  which  sepa¬ 
rated  upon  the  addition  of  the  latter  reagent, 
was  then  again  dissolved  in  water,  and  once 
more  separated  by  means  of  common  salt ;  after 
a  third  repetition  of  the  same  process  the  soap 
was  found  to  be  perfectly  white  and  free  fi'om 
admixture  of  glycerin. 

The  purified  soap  was  now  decomposed  by 

*  Communicated  by  the  author.  This  paper 
was  published  in  German  in  Liebig’s  “  Annalen," 
vol.  Ixix.,  Part  I. 

t  Berzelius’s  “  Jahresbericht,”  vol.  yi.,  page 
263. 
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means  of  dilute  hydrochloric  acid ;  the  product 
of  the  process  was  a  fluid  mixture  of  fatty  acids. 
This  mixture  was  thoroughly  washed,  first  with 
acidified  hot  water,  finally  with  pure  hot  water  ; 
the  fatty  acids  composing  it  were  then  converted 
into  basic  lead  compounds,  by  digestion  -with 
finely-levigated  oxide  of  lead  in  the  water- 
bath. 

The  plaster  obtained  by  this  proceeding  was 
digested  with  ether  as  long  as  this  menstruum 
continued  to  dissolve  part  of  it.  The  residue 
was  then  treated  with  hydrochloric  acid  and  al¬ 
cohol.  The  liquid  was  filtered  off  from  the 
chloride  of  lead  produced,  and  the  alcohol 
distilled  off  the  filtrate ;  the  residue  (the  new 
acid)  was  freed  from  the  hydrochloric  acid  ad¬ 
hering  to  it  by  washing  with  warm  water.  It 
was  then  repeatedly  recrystallized  from  alcohol 
until  it  appeared  perfectly  white.  In  this  state 
it  fused  at  93.2  Fahr.  Six  successive  recrys¬ 
tallizations  left  the  firsion  point  unaltered 
(93.2  Fahr.).  The  acid  was  now  melted  in  the 
water-bath,  and  then  left  to  cool.  The  portion 
of  it  which  solidified  first  was  separated  by 
decantation  from  that  which  remained  still  fluid. 
No  difference,  however,  was  discoverable  between 
the  two  portions ;  they  both  fused  at  93.2  Fahr., 
and  concreted  again  at  91.4  Fahr. 

From  alcoholic  solution  the  new  acid  crystal¬ 
lized  in  brilliant  needles.  The  thoroughly  dried 
acid  gave  upon  combustion  with  oxide  of  copper 
the  following  results  : — 

I.  0.293  grm.  gave  0.836  of  carbonic  acid  and 
0.3335  of  water, 

II.  0.143  grm.  gave  0.4065  of  carbonic  acid  and 
0.167  of  water, 

III.  0.382  grm.  gave  1.083  of  carbonic  acid  and 
0.427  of  water, 

which  corresponds  in  100  parts  to  :  — 


I. 

11. 

HI. 

Carbon . 

..  77.8 

77.5 

77.3 

Hydrogen  . . 

..  12.4 

12.8 

12.4 

Oxygen  . . . . 

9.8 

9.7 

10.3 

100.0 

100.0 

100.0 

Taking  the  atomic  weight  inferred  from  the 
results  of  the  analyses  of  the  silver,  lead,  and 
baryta  salts  of  the  acid  as  the  basis  of  our 
calculation,  we  find  that  the  composition  of  the 
solid  fatty  acid  of  the  oil  of  white  mustard  may 
be  represented  by  the  formula  ; — 

C44  H43  O4  =  C44  O3,  HO. 

This  formula  demands  in  100  parts  : — 

Calculated. 

44  equivalents  of  carbon  .. .  264  78.1 

42  “  hydrogen  42  12.4 

4  “  oxygen . .  32  9.5 

338  100.0 

A  fatty  acid  of  this  composition,  with  the 
fusion  point  at  93°. 2  F.,  was  not  previously 
known.  As  I  found  it  first  in  the  seeds  of 
Eruca  ofiicinalis,  I  propose  to  call  it  eritcic  acid. 
It  bears  most  analogy  to  the  behenic  acid  which 
was  examined  by  Volker.* 

According  to  Strecker’s  corrected  formula  for 
behenic  acid,  we  have  : — 

Fusion  Point. 

Behenic  acid  =044  O4  168“^. 8  F. 

Erucic  acid  =C44H43  04  93.2 


ERTJCATE  OP  SILVER. 

C44  H41  O3,  AgO. 

This  salt  was  prepared  by  precipitating  with 
nitrate  of  silver  an  alcoholic  solution  of  erucic 
acid  supersaturated  with  ammonia.  The  caseous 
precipitate  obtained,  which  was  found  to  acquire 
speedily  a  dark  colour,  was  thoroughly  washed, 
pressed  between  folds  of  blotting  paper,  and 
dried  in  vacuo  over  sulphuric  acid. 

I.  0.420  grm.  left  upon  ignition  0.110  grm.  of 
metallic  silver. 

II.  0.945  grm.  left  upon  ignition  0.245  grm.  of 
metallic  silver. 

*  Liebig’s  “  Annalen,”  vol.  Ixiv.,  page  362. 


This  corresponds  to : — 

Calculated.  Found. 

1  eq.  of  erucic  acid _  329  74.0  —  — 

1  eq.  of  oxide  of  silver . .  116  26.0  26.0  25.7 


C44H41  O3,  AgO=445  100.0 


ERTTCATE  OF  LEAD. 

C44  H41  O3,  PbO. 

To  prepare  this  salt  a  solution  of  erucic  acid  in 
absolute  alcohol  was  mixed  with  dry  carbonate 
of  soda,  and  the  mixture  heated  until  a  neutral 
soda  salt  had  formed.  The  clear  solution  was 
now  mixed  with  an  alcoholic  solution  of  sugar 
of  lead  ;  the  result  was  the  subsidence  of  a  pre¬ 
cipitate  of  a  pure  white  colour.  This  precipitate 
Avas  carefully  washed  wdth  alcohol,  pressed  be¬ 
tween  folds  of  blotting  paper,  and  dried  in  vacuo. 
The  perfectly  dry  salt  Avas  then  analyzed.  The 
results  were  as  follows  :  — 

0.283  grm.  gave  0.619  of  carbonic  acid  and 
0.200  of  AA’ater. 

0.301  grm.  gave  0.112  of  sulphate  of  lead. 

0.377  “  0,141  “  “ 


This  corresponds  to  : — 


Calculated.  Found. 

44 

eq.  of  carbon  ....  264 

I. 

59.9  59.7 

II. 

41 

<( 

hydrogen  ..  41 

9.3  9.3 

- - 

3 

ii 

oxygen  ....  24 

-  - 

— 

1 

ii 

oxide  of  lead  112 

25.26  25.28 

25.5 

C44 

H41  O3,  PbO  =  441 

ERUCATE  OF  BARYTA. 

C44  H4j  O3,  BaO. 

This  salt  was  prepared  in  the  same  way  as 
the  erucate  of  lead,  Avith  this  essential  difference 
of  course,  that  an  alcoholic  solution  of  acetate  of 
baryta  Avas  used  instead  of  one  of  sugar  of  lead. 
A  Avhite  fiocculent  precipitate  of  erucate  of 
baryta  Avas  obtained.  This  was  washed,  pressed 
betAveen  folds  of  blotting  paper,  dried  in  vacuo, 
and  finally  analyzed.  The  results  Avere  as 
follows  ; — 

0.205  grm.  gave  0.484  of  carbonic  acid  and 
0.192  of  water. 


0.597  grm.  gave  0.172  of  sulphate  of  baryta. 
This  corresponds  to  : — 


44 

eq.  of  carbon. . . . 

Calculated.  Found. 
65.0  64.36 

41 

“  hydrogen.. 

..  41 

10.1  10.40 

3 

“  oxygen  . . 

24 

—  — 

1 

“  baryta.... 

18.8  18.9 

C44H41  O3,  BaO  =405.6 
With  a  view  to  ascertain  whether  the  seeds  of 
AA'hite  mustai’d  contain  invariably  the  same  solid 
fatty  acid,  I  procured  some  fixed  oil  of  mustard 
derived  from  another  source.  I  obtained  an  acid 
with  the  same  fusing  point  (93.2  F.),  and  per¬ 
fectly  identical  in  properties  Avith  the  erucic  acid. 

Having  thus  fixed  the  composition  of  the  solid 
fatty  acid  of  the  oil  of  white  mustard,  I  proceeded 
to  examine  the  ethereal  solution  obtained  at  an 
early  stage  of  the  process  upon  the  digestion 
of  the  mixed  lead  salts  (with  the  fatty  acids) 
with  ether.  The  ether  was  distilled  off,  and  the 
residue  mixed  with  hydrochloric  acid  and  alco¬ 
hol  ;  the  fluid  Avas  then  filtered  off  the  precipi¬ 
tated  chloride  of  lead ;  the  alcoholic  filtrate 
was  evaporated,  and  the  baryta  salt  of  the  re¬ 
siduary  crude  oleic  acid  formed  after  Gottlieb’s 
method.  *  The  analysis  of  this  baryta  salt  gave 
figures  which,  in  the  proportion  of  baryta,  did 
not  agree  with  the  composition  of  oleate  of 
baryta,  t 

*  Liebig’s  “  Annalen,”  vol.  Ivii.,  page  41. 
t  I.  0.248  grm.  gave  0.219  HO  and  0.551 
CO3;  0.660  grm.  gave  0.200  BaO,  SO3.  II.  0.331 
grm.  gave  0.291  HO  and  0.743  COj;  1.019  grm. 
gave  0.311  BaO,  SO3.  III.  0.551  grm.  gave 
0.166  BaO,  SO3.  IV.  0.510  grm.  gave  1.159 
BaO,  SO3.  V.  0.386  grm.  gave  0,119  BaO, 
SO3. 


I  obtained  : — 


Carbon .... 

I. 

60.57 

II. 

61.2 

III. 

IV. 

V. 

Hydrogen  . 

9.81 

9.76 

— 

—  - 

_ 

Oxygen . . . 

— 

— 

- - 

-- 

--  - 

Baryta .... 

19.9 

20.0 

20,0 

20.4 

20.2 

The  amount  of  baryta  remained  the  same, 
even  after  six  or  seven  successive  recrystalliza¬ 
tions  of  the  salt. 


These  figures  correspond  nearly  to  the  for¬ 
mula  ; — 

^38  H30  BaO. 

This  formula  demands  : — 


38  eqs. 

of  carbon . 

228 

61.2 

36  “ 

hydrogen  . . 

36 

9.6 

4  “ 

oxygen  .... 

32 

8.8 

1  “ 

baryta . 

76.6 

20.4 

^38  H38  O4,  BaO  = 

372.6 

100.0 

The  oleate  of  baryta, 

^36  ^33  ®3>  BaO, 


demands — 

Carbon .  61.79 

Hydrogen  .  9.4 

Baryta .  21.9 


We  have  accordingly  here  a  difference  of  near 
two  per  cent,  in  the  respective  ,  amounts  of 
baryta  in  the  two  salts,  which  proves  either  the 
existence  of  a  new  acid  differing  from  the  oleic 
acid  of  the  non-siccative  oils,  or  an  admixture  of 
another  acid  of  higher  atomic  Aveight,  and  of 
which  the  lead  salt  is  equally  soluble  in  ether. 
The  decision  of  this  question  I  must  leave  to 
future  experiments. 

FIXED  OIL  OF  THE  SEEDS  OF  SINAPIS  NIGRA. 

I  treated  the  fixed  oil  of  the  seeds  of  black 
mustard  in  the  same  way  in  which  I  had  treated 
that  of  the  eruca-seeds.  I  found  that  the  fixed 
oil  of  the  sinapis  nigra-seeds  contains  three  fatty 
acids,  viz.,  sebacic  acid,  erucic  acid,  and  a  fluid 
fatty  acid,  which  seems  to  be  identical  with  that 
just  now  treated  of,  inasmuch  as  the  baryta  salt 
prepared  Avith  it  is,  even  after  repeated  recrystal¬ 
lization,  found  to  contain  only  20.4  per  cent,  of 
baryta. 

The  lead  salt,  insoluble  in  ether,  was  found  to 
contain  two  solid  fatty  acids,  viz.,  sebacic  acid 
and  erucic  acid,  which  were  separated  from  one 
another  by  crystallization. 

The  portion  which  crystallized  out  first  was 
repeatedly  recrystallized.  It  fused  at  a  little 
above  158°  F.,  and  solidified  again  at  158°  F. 

The  analysis  of  the  baryta  salt  prepared  Avith 
this  acid  gave  the  following  results  : — 

I.  0.166  grm.  of  the  baryta  salt  gave  0.3695  of 
carbonic  acid  and  0.152  of  water. 

II.  0.220  grm.  gave  0.492  of  carbonic  acid  and 
0.210  of  Avater;  0.080  grm.  gave  0.028  of  sulphate 
of  baryta. 

This  corresponds  to  : — 

^68  ^6G  ^5>  2BaO. 


Calculated. 

Found. 

68 

eq.  carbon  ... 

408 

61.08 

I. 

60.68 

II. 

60.95 

66 

“  hydrogen 

66 

9,90 

10.10 

10.50 

5 

“  oxygen  . . 

40 

— 

- - 

— 

2 

“  baryta  ... 

,  153.2 

22.96 

22.99 

— 

CG8H63  05  2Ba0  =  667.2 
The  acid  is  accordingly  sebacic  acid. 

The  acid  which  remained  still  in  the  alcoholic 
solution,  after  the  crystallization  of  the  sebacic 
acid,  crystallized  equally  soon  after.  It  Avas 
repeatedly  recrystallized.  It  fused  at  93.2 
F.,  and  possessed  all  the  properties  of  erucic 
acid.  A  baryta  salt  prepared  with  it  was, 
upon  analysis,  found  to  contain  19.0  per  cent,  of 
baryta.  Calculation  based  upon  the  formula  : — 
^44  ^^-41  ^3’  BaO, 

demands  18.8  percent,  of  that  earth. 


P.  A.  de  Chapeaurouge,  London,  for  a  ma¬ 
chine,  engine,  or  apparatus  for  producing  motive 
power,  which  he  denominates  a  self-acting  mo¬ 
tive  power,  and  is  called  in  France  by  the  in¬ 
ventor  “volant  moteur  perpetuel.”  Patent 
dated  March  31st,  1835 ;  expired  March  31st, 
1849. 
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ON  THE  EXISTENCE  AND  EFFECTS  OF 
ALLOTROPISM  IN  THE  CONSTITUENT 
elements  of  living  BEINGS. 

By  JOHN  WILLIAM  DRAPER,  M.D., 
Professor  of  Chemistry  in  the  University  of 
New  York,* 


It  has  been  completely  established  for  the 
majority  of  elementary  substances  that  there  are 
several  forms  under  which  each  may  occur, 
forms  which  differ  entirely  both  in  their  physical 
and  chemical  relations. 

Thus,  in  the  case  of  carbon  many  such  forms 
are  known.  To  three  of  them  M.  Berzelius  has 
directed  attention  ;  —  1st,  ordinary  charcoal ; 
2d,  plumbago ;  3d,  diamond.  They  are  three 
distinct  modifications  of  the  same  element.  They 
differ  in  specific  gravity,  in  specific  heat,  and  in 
conducting  power,  both  for  electricity  and  ca¬ 
loric.  In  their  relations  to  light  the  first  per¬ 
fectly  absorbs  it  and  is  black ;  the  second  reflects 
it  like  a  metal ;  the  third  is  transparent,  like 
glass.  When  crystallized,  plumbago  and  diamond 
do  not  belong  to  the  same  system ;  their  che¬ 
mical  relations  are  also  strikingly  different. 
Charcoal  takes  fire  with  facility,  and  some 
varieties  of  it  are  even  spontaneously  combustible 
in  the  air  ;  but  crucibles  and  furnaces  are  made 
of  plumbago  because  of  its  incombustibility  ;  and 
the  diamond  with  difficulty  is  set  on  fire  in  pure 
oxygen  gas. 

it  seems  immaterial  to  what  class  elementary 
bodies  belong,  whether  electro-negative  or  posi¬ 
tive  ;  they  present  analogous  results.  Silicon, 
sulphur,  selenium,  phosphorus,  titanium,  chro¬ 
mium,  uranium,  tin,  iridium,  osmium,  copper, 
nickel,  cobalt,  iron,  oxygen,  cblorine,  are  cases 
in  point ;  and  the  instances  which  appear  as  ex¬ 
ceptions  are  rapidly  diminishing  in  number. 

As  is  well  known,  to  these  singular  modifica¬ 
tions  M.  Berzelius  gave  the  designation  of  allo- 
tropic  forms,  and  the  whole  phenomenon  passes 
conveniently  under  the  designation  of  allo¬ 
tropism.  He  shows  that  the  peculiarity  assumed 
is  often  of  such  a  persistent  nature  that  it  is  not 
lost,  even  though  the  substance  affected  should 
go  into  combination  with  others.  Thus  there 
are  two  forms  of  silicon  ;  one  combustible,  and 
the  other  remarkably  incombustible.  Each,  by 
uniting  with  oxygen,  gives  rise  to  a  silicic  acid ; 
the  acid  in  one  case  being  soluble  in  water  and  in 
hydrochloric  acid,  and  in  the  other  the  reverse. 
And  in  like  manner  metallic  arsenic,  which 
exhibits  the  same  duality  of  condition,  gives  rise 
to  two  different  arsenious  acids.  Of  phosphorus 
there  are  at  least  two  modifications  ;  and  accord¬ 
ingly  we  have  two  compounds  of  that  body  with 
hydrogen,  one  of  which  is  spontaneously  in¬ 
flammable,  and  the  other  not ;  and  at  least  two 
oxygen  acids,  the  monobasic  and  tribasic,  in 
which  the  essential  difference  rests  in  the  state 
of  the  phosphorus  they  contain. 

It  is  to  be  remarked  that,  so  far  as  observation 
extends,  the  most  common  cause  of  producing 
these  singular  differences  is  the  action  of  that 
class  of  agents  which  we  term  imponderable 
substances.  In  very  many  cases  change  of  tem¬ 
perature  brings  about  allotropie  change ;  in 
others  it  is  the  agency  of  light,  as  in  chlorine  and 
phosphorus ;  and  again,  in  others,  association 
with  foreign  bodies,  which  apparently  establish 
new  voltaic  relations.  Heat,  light,  and  electricity 
seem  to  be  the  general  modifying  agents. 

M.  Berzelius,  following  the  suggestion  of  M. 
Frankenheim,  proposes  a  nomenclature  for  point¬ 
ing  out  the  peculiar  form  referred  to  in  any 
special  case.  It  depends  on  the  use  of  Greek 
letters.  Thus  we  have  the  three  forms  of  car¬ 
bon  just  alluded  to  designated  on  these  principles 
by  Ca,  C3,  Cy.  But  in  a  paper  which  I  pub¬ 
lished  in  “The  Phil.  Mag.,”  on  the  allotropism 
of  chlorine  (Nov.,  1845,  p.  327),  it  is  remarked 
that  we  may  often  with  greater  convenience  use 
the  simple  expressions  “  active  ”  and  “passive.” 
Thus  active  chlorine  is  that  which  will  decompose 

*  Communicated  by  the  author  to  “  The  Phil. 
Mag.’' 


water  in  the  dark,  passive  chlorine  failing  to  do 
so.  In  this  paper  the  same  expressions  will  be 
employed. 

Hitherto  allotropism  has  only  been  consi¬ 
dered  as  affecting  inorganic  states  of  matter,  but 
its  influence  can  be  plainly  traced  in  the  far 
more  interesting  case  of  organic  beings ;  and, 
when  placed  in  a  proper  point  of  view,  yields  a 
remarkable  explanation  of  some  of  the  most 
obscure  but  important  facts  in  physiology  and 
pathology.  These  explanations  I  propose  now 
to  point  out. 

In  “The  Philosophical  Magazine”  (March, 
1846,  p.  178)  there  is  a  paper  by  me  explanatory 
of  the  cause  of  the  circulation  of  the  blood  in 
the  capillary  vessels.  It  is  merely  an  abridg¬ 
ment  of  a  lecture  which,  for  eight  years  past, 
has  been  delivered  in  this  university.  The  doc¬ 
trine  there  set  forth  has  been  generally  received 
in  America,  and  introduced  into  some  of  the 
standard  works  on  physiology  published  in 
England.  The  principle  on  which  it  essentially 
depends,  and  w'hich  has  been  abundantly  con¬ 
firmed  by  direct  experiment,  is  briefly  this — that 
if  there  be  two  fluids  occupying  a  capillary  tube, 
or  a  porous  structure  of  any  kind,  under  the  con¬ 
dition  that  one  of  them  has  a  stronger  chemical 
affinity  for  the  substance  of  that  tube  or  struc 
ture  than  the  other,  a  movement  of  the  liquids 
will  at  once  ensue,  that  which  has  the  stronger 
affinity  driving  the  other  before  it.  On  this 
principle  a  clear  account  of  the  systemic  circula¬ 
tion  of  animals  may  be  given ;  for  the  arterial 
blood,  an  oxidizing  liquid,  having  a  stronger 
affinity  for  the  soft  tissues  with  which  it  is  in 
contact  than  the  venous  blood,  the  affinities  of 
which  have  been  satisfied  and  therefore  no  longer 
exist,  necessarily  exerts  such  a  pressure  that 
motion  must  ensue,  the  arterial  blood  forcing  the 
venous  before  it. 

An  application  of  the  same  principles  shows 
that  in  the  pulmonary  circulation  the  motions 
must  necessarily  be  in  the  opposite  direction,  or 
from  the  venous  to  the  arterial  side,  as  is  actually 
the  case.  It  also  explains  clearly  the  conditions 
of  the  portal  circulation,  in  which  the  direct 
action  of  the  heart  could  hardly  be  expected  to 
be  felt.  With  the  generality  w’hich  ought  to  be¬ 
long  to  a  true  theory,  it  meets  all  the  cases  which 
occur  in  the  lower  orders  of  animal  life,  such  as 
the  greater  circulation  in  fishes,  in  which  there 
is  no  systemic  heart ;  the  movements  which 
take  place  in  the  vascular  system  of  insects  ;  and 
even  the  extreme  case  of  the  rise  and  descent  of 
sap  in  plants. 

In  this  doctrine  everything  depends  on  the 
relationship  between  the  nutritive  fluid,  or 
blood,  and  the  solid  parts  with  which  it  is  brought 
in  contact;  and  whatever  changes  that  relation¬ 
ship  must  impress  a  corresponding  change  on 
the  circulation  itself. 

From  experiments  which  I  made  some  time 
ago,  I  have  been  led  to  suppose  that  the  ar- 
terialization  of  the  blood,  as  it  takes  place  on  the 
cell-walls  of  the  lungs,  bears  a  strong  analogy  to 
the  oxidation  of  white  indigo.  The  loose  hold 
W’hich  the  colouring  matter  of  the  blood  retains 
on  the  oxygen,  coupled  but  not  combined  with 
it,  is  not  unlike  what  is  witnessed  in  other  nitro- 
genized  colouring  matters,  such  as  indigo,  w'hich 
oxidizes  and  deoxidizes  with  the  utmost  facility. 
Charged  with  the  oxygen  it  has  thus  obtained, 
the  arterial  blood  passes  to  all  parts  of  the  system  ; 
and  now  arises  that  striking,  but  all-important, 
physiological  fact,  that  it  does  not  attack  indis¬ 
criminately  all  those  parts  of  the  soft  solids  which 
it  first  encounters,  but,  proceeding  in  a  measured 
way,  exerts  its  action  on  such  particles  alone  as 
have  become  effete,  and,  accomplishing  the  great 
process  of  interstitial  death,  resolves  those  par¬ 
ticles  into  other  forms,  so  that  they  can  be  elimi¬ 
nated  from  the  system  by  the  lungs,  the  kidneys, 
and  the  skin. 

Now,  why  is  it  that  things  proceed  in  this  way  ? 
What  is  it  that  regulates  this  interstitial  death? 
Why  is  one  atom  preserved  and  another  surren¬ 
dered  ? 

It  is  upon  these  obscure  poirrts  that  the  recent 
discoveries  in  allotropism  shed  a  flood  of  light. 


The  three  leading  neutral  nitrogenized  bodies, 
fibrine,  albumen,  and  caseine,  are  characterized 
by  exhibiting  allotropism  in  a  most  remarkable 
degree,  and  that  in  a  double  sense.  1st.  Though 
so  different  from  one  another  in  their  physical 
and  chemical  relations,  it  is  admitted  on  all  hands 
that  they  are  mutually  convertible ;  the  albumen 
of  the  egg,  during  incubation,  gives  rise  to  fibrine 
and  other  allied  bodies  ;  from  caseine,  in  the  milk 
with  which  the  young  mammalia  are  nourished, 
the  albuminous  and  fibrinous  constituents  of 
their  systems  arise ;  the  nurse  fed  on  fibrine  and 
albumen  secretes  caseine  from  the  mammary 
gland.  Indeed,  there  is  no  more  reason  to  regard 
these  three  bodies  as  essentially  distinct  sub¬ 
stances,  than  there  is  to  apply  the  same  conclu¬ 
sion  to  charcoal,  plumbago,  and  diamond.  Be¬ 
tween  the  two  cases  there  is  the  most  complete 
analogy ;  and  if  charcoal,  plumbago,  and  diamond 
are  merely  allotropie  forms  of  one  substance,  the 
same  holds  good  for  fibrine,  albumen,  and  caseine. 
But  2d,  each  of  these  three  compounds  betrays  a 
disposition  under  trivial  causes  to  assume  new 
forms  ;  as  with  silicic  acid  so  with  fibrine,  there 
are  two  varieties,  one  soluble  in  water,  the  other 
not.  A  difference  of  a  few  degrees  of  heat  turns 
transparent  albumen  into  the  porcellanous  va¬ 
riety,  and  analogous  observations  might  be  made 
respecting  caseine. 

It  may,  therefore,  be  asserted  that  these  pro- 
teine  bodies  exhibit  a  propensity  to  allotropism 
in  a  far  more  remarkable  manner  than  any  other 
substances  known  ;  not  only  passing  indiscrimi¬ 
nately  into  one  another,  but  also  exhibiting  special 
variations  under  the  influence  of  the  most  trivial 
causes. 

And  now  we  may  recal  the  fact,  that,  of  the 
agents  which  in  the  inorganic  kingdom  bring 
about  these  changes,  the  imponderable  principles 
are  pre-eminent.  I  transfer  this  observation  to 
the  case  of  organized  beings,  and  infer  that  the 
nervous  system  has  the  power  of  throwing  or¬ 
ganized  atoms  into  the  active  or  passive  state  ; 
that  this  is  the  fundamental  fact  on  which  all  the 
laws  of  interstitial  death  depend  ;  and  that  upon 
this  principle — its  existing  allotropie  condition — 
an  organized  molecule  either  submits  to  the  oxi¬ 
dizing  influence  of  arterial  blood,  or  successfully 
resists  that  action. 

But  it  has  been  stated  that  there  are  certain 
pathological  conditions  which,  upon  these  views, 
meet  with  a  clear  explanation, — conditions  which, 
though  long  and  laboriously  studied  by  physi¬ 
cians,  remain  involved  in  contradictions  and  ob¬ 
scurity.  The  conditions  to  which  I  refer  are 
those  known  as  inflammation  and  congestion. 

It  is  agreed  among  chemists  that  during  the 
prevalence  of  these  conditions  the  urine  assumes 
a  peculiar  constitution.  In  inflammatory  actions 
the  relative  quantity  of  urea  and  sulphuric  acid 
is  much  above  the  normal .  standard,  whilst  in 
congestive  cases  the  reverse  holds  good,  and  the 
urea  and  sulphufic  acid  are  below  the  standard. 
What  is  the  interpretation  of  these  remarkable 
facts  ?  We  shall  find  they  are  very  significant. 

The  quantity  of  urea  and  sulphuric  acid  in  the 
urine  undoubtedly  expresses  the  quantity  of 
proteine  matter  that  has  undergone  oxidation  in 
the  system.  In  all  cases  where  that  quantity  is 
above  the  normal  standard,  the  destruction  of 
proteine  matter  has  been  correspondingly  ac¬ 
celerated  ;  and  where  it  is  deficient  the  destruc¬ 
tion  has  been  reduced.  The  result  of  inflamma¬ 
tions  corresponds  to  the  first  of  these  cases,  and 
of  congestions  to  the  second. 

Recalling  now  what  has  been  said  respecting 
the  cause  of  the  capillary  circulation,  we  see  how 
all  these  apparently  disconnected  facts  group 
themselves  together  in  the  attitude  of  dependent 
effects.  In  inflammation  there  has  been  that  al- 
lotropic  change  in  the  soft  solids  involved,  that 
they  have  assumed  a  disposition  for  rapid  oxida¬ 
tion — they  are  active.  Their  relations  with  ar¬ 
terial  blood  have  become  highly  exalted ;  and 
the  blood  flows,  on  the  principles  I  have  set  forth, 
to  the  affected  part  with  energy.  Redness  ot  that 
part  and  a  higher  temperature  are  the  result. 
Oxidation  goes  on  with  promptitude,  and  urea 
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and  sulphuric  acid  begin  to  accumulate  in  the 
urine. 

But  in  congestive  cases  it  is  the  reverse ;  the 
parts  affected  are  thrown  into  a  more  passive 
state.  Oxidation  goes  on  in  a  reluctant  way,  the 
amount  of  tissue  metamorphosed  diminishes,  the 
urea  and  sulphuric  acid  diminish  in  the  urine ; 
and,  on  the  principles  which  I  have  endeavoured 
to  explain  respecting  the  capillary  circulation, 
we  perceive  that  an  immediate  action  must  be 
exerted  on  the  flow  of  the  blood,  the  passive  con¬ 
dition  of  the  tissues  and  diminished  capacity  for 
oxidation  restrain  the  flow  from  the  arteries,  and, 
there  being  now  less  pressure  on  the  contents  of 
the  veins,  engorgement  of  those  vessels  is  the  re¬ 
sult,  and  this  condition  of  things  is  what  a  phy¬ 
sician  designates  as  congestion. 

In  this  manner,  if  we  admit  the  existence  of 
allotropism  in  organic  atoms,  we  can  give  a  very 
clear  explanation  of  the  condition  of  the  circula¬ 
tion  in  the  pathological  states  of  inflammation 
and  congestion,  and  also  of  the  peculiarities 
which  in  those  states  belong  to  the  constitution 
of  the  urine. 


THE  PREVENTION  OF  ACCIDENTS  BY 
POISONING.* 

By  Mr.  THOMAS  HARVEY,  of  Leeds. 

[  Communicated  by  Mr.  Deane,  of  Clapham- 
common.'\ 

I  take  the  liberty  of  suggesting  that  a  means 
of  preventing  the  accidental  substitution  of  dan¬ 
gerous  medicines  in  dispensing  more  simple, 
and  perhaps  more  effectual,  than  any  that  has 
yet  been  proposed  would  be  to  cap  the  bottles 
containing  such  articles  as  strychnia,  veratria, 
morphia,  and  its  salts,  pulv.  opii,  &c.  &c.,  with 
vulcanized  indiarubber  caps ;  or  if  these  were 
not  at  hand  to  tie  over  the  bottles  with  tinfoil, 
plain  or  coloured,  or  with  bronze  paper,  or  even 
leather. 

The  macintosh  elastic  cap  would  possess  great 
advantage  both  in  appearance  and  in  the  facility 
with  which  it  might  be  removed  and  replaced. 
I  need  scarcely  point  out  that  this  plan  offers 
the  least  possible  impediment  to  quickness  and 
convenience  in  dispensing,  while  it  offers  a  secu¬ 
rity  almost  complete  againt  the  use  of  one  of 
these  articles  in  mistake  for  any  other  not  in¬ 
cluded  in  the  list  of  virulent  poisons. 

[note  by  MR.  DEANE.] 

In  addition  to  the  above  I  may  mention  my 
practice  with  certain  articles,  and  I  think  you 
will  at  once  see  the  value  of  the  proposed  me¬ 
thod,  which,  however,  is  not  new,  as  you  had  a 
letter  on  the  subject  some  time  ago.  There  are 
few  shops  where  nearly  every  imaginable  want  in 
the  medical  department  may  be  obtained  on  ap¬ 
plication,  but  there  are  a  great  many  where  a  few 
stray  out-of-the-way  things  are  always  to  be  met 
with  in  variable  quantities  ;  some  may  keep  an 
ounce  or  two,  or  perhaps  more,  of  both  veratrine 
and  jalapine,  and  those  articles  probably  in 
well-labelled  bottles,  but  others  of  our  brethren 
may  only  keep  a  drachm  or  two,  and  those  in 
half-ounce  or  one-ounce  bottles,  corked,  and 
with  a  written  label.  Now,  as  both  of  these 
substances  are  really  very  similar  in  appearance, 
any  one  in  a  moment  of  abstraction  may  take 
the  one  for  the  other,  and  the  result  might  be 
most  disastrous.  The  same  may  be  said  of  the 
two  prussic  acids,  Scheele’s  and  the  P.L.  ;  both 
may  be  kept  with  distinctive  labels,  and  perhaps, 
as  an  additional  precaution,  in  different  kinds  or 
sized  bottles,  yet  this  may  not  be  sufficient  in 
shops  where  the  articles  are  not  required  for  dis¬ 
pensing.  Most  of  these  small  articles,  if  I  may 
so  term  them,  are  kept  aloof  from  the  general 
visible  shop  stock,  on  account  of  the  unsightly 
aspect  they  would  present  to  the  customers ; 
and  so  being  generally  out  of  sight,  and  partially 
out  of  mind,  require  a  greater  effort  to  recognise 
their  identity  than  those  who  are  in  the  daily, 
and  perhaps  hourly,  habit  of  dispensing  them 
may  suppose.  Therefore,  for  a  long  time  past, 

*  From  “  The  Pharmaceutical  Journal,” 


to  prevent  the  possibility  of  accident  from  such 
causes,  I  have  kept  sundry  dangerous  articles 
not  very  frequently  in  use,  but  which  are  more 
conveniently  kept  on  the  same  shelf  with  others 
having  a  similar  appearance,  tied  over  with  a 
piece  of  leather.  Thus  the  two  prussic  acids 
are  together :  Scheele’s  is  tied  over,  not  being 
frequently  required,  while  the  other  is  left  free 
for  the  opposite  reason.  Veratrine  and  jalapine 
are  near  each  other ;  the  veratrine  is  tied  over. 
Of  larger  articles,  pulv.  lyttse  and  pulv.  cubebse 
are  on  the  same  shelf,  and  the  action  of  light  has 
brought  the  bottles  to  present  a  similar  aspect. 
The  former  is  always  tied  over,  and  not  being  in 
frequent  use  is  not  attended  by  any  inconve¬ 
nience.  Arsenic  is  always  tied  over,  wherever 
kept,  for  being  a  white  powder  it  might  be  mis¬ 
placed,  and  if  not  tied  over  lead  to  dangerous 
accidents. 

The  practice  is  applicable  to  a  variety  of 
articles,  varying  with  the  circumstances  and  re¬ 
quirements  of  the  druggists  in  different  parts  of 
the  country.  I  think,  therefore,  a  few  words 
from  you  on  the  value  of  the  recommendation 
would  have  great  weight,  and  benefit  both  the 
druggist  and  the  community. 


ON  THE  COMPOSITION  OF  STEARIC 
ACID. 

By  MM.  LAURENT  and  GERHARDT. 

MM.  Laurent  and  Gerhardt  communicated  to 
the  Paris  Academy  of  Sciences  (sitting  of  March 
26th)  the  results  of  a  series  of  analyses  of  differ¬ 
ent  samples  of  stearine  derived  from  various 
sources.  The  differences  between  the  respective 
amounts  of  carbon  found  in  the  several  samples 
analyzed  did  not  exceed  0.001  to  0.002  ;  those 
between  the  respective  proportions  of  hydrogen 
did  not  amount  to  more  than  0.001. 

The  results  of  the  analyses  proved  that  the 
composition  of  stearic  acid  corresponds  exactly 
with  that  of  margaric  acid  : — 

^17  H34  Oj. 

M.  Chevreul  stated  some  time  since  that  pure 
stearic  acid,  when  distilled,  passes  over  un¬ 
altered,  like  the  other  volatile  acids  of  the  same 
class  (formic,  acetic,  butyric,  &c.,  acids). 

The  results  of  MM.  Laurent  and  Gerhardt’s 
researches  on  the  same  subject  have  fully 
confirmed  the  correctness  of  M.  Chevreul’ s 
statement. 


REVIEWS. 


MULDER’S  CHEMISTRY  OF  VEGETA¬ 
BLE  AND  ANIMAL  PHYSIOLOGY. 

(Part  IV.)* 

This  part  of  M.  Mulder’s  great  work  on 
“  Vegetable  and  Animal  Physiology”  forms  a 
distinct  and  separate  treatise  on  the  food  and 
nutrition  of  plants. 

In  this  part  M.  Mulder  addresses  himself  to 
the  consideration  of  the  important  questions  of 
the  chemistry  of  vegetable  food — its  nature  ;  the 
form  and  manner  in  which  it  enters  the  plant; 
the  organs  which  receive,  transmit,  and  modify 
it ;  the  changes  that  are  induced  by  the  modifi¬ 
cations  which  it  undergoes  in  these  organs  ;  the 
influence  of  habitual  or  accidental  circumstances 
over  these  changes ;  the  substances  elaborated 
from  the  food  in  the  various  parts  of  the  plant ; 
the  purposes  which  these  substances  subserve  in 
the  economy  of  vegetable  life,  &c.  &c. 

These  questions  are  treated  by  M.  Mulder  with 
his  usual  acumen  and  that  honesty  of  purpose 
which  forms  one  of  the  most  prominent  features 
of  this  distinguished  chemist,  and  readily  recon- 

*  “  The  Chemistry  of  Vegetable  and  Anima^ 
Physiology.  By  Dr.  G.  J.  Mulder,  Professor 
of  Chemistry  at  the  University  of  Utrecht. 
Translated  from  the  Dutch  by  Dr.  P.  F.  H, 
Fromberg.  With  an  Introduction  and  Notes  by 
James  F.  W.  Johnston,  F.R.SS.L,  and  E. 
Part  IV.” 


dies  us  to  certain  foibles  and  defects  which 
might  otherwise  tend  to  detract  from  the  scien¬ 
tific  value  of  his  conclusions  and  opinions.  Not 
that  we  mean  to  subscribe  implicitly  to  every 
statement  and  inference  which  M.  Mulder  puts 
forth  in  his  treatise — there  are  many  points  on 
which  we  differ  from  that  gentleman’s  opinions, 
and  we  cannot  help  confessing  that,  almost  in 
every  instance  where  he  chooses  to  attack  and 
controvert  Liebig’s  views,  the  victory  seems  to  us 
to  remain  with  the  latter. 

This  part  of  the  work  addresses  itself  more 
particularly  to  the  botanist,  the  student  of  vege¬ 
table  physiology,  the  practical  gardener  and 
farmer.  To  all  and  either  of  these  classes  the 
contents  will  prove  most  useful  and  instructive, 
presenting  many  entirely  new  views  and  in¬ 
genious  theories  on  the  nutrition  of  plants. 

The  notes  of  Professor  Johnston  form  a  most 
valuable  appendage  to  the  work. 

As  specimens  of  the  manner  in  which  the 
author  has  treated  the  subject  of  his  work  we 
select  the  chapter  on  the  inorganic  food  of 
plants,  and  that  on  the  oxidizing  influence  of  the 
atmosphere  upon  the  substances  produced  by 
plants  :  — 

“  THE  INORGANIC  FOOD  OF  PLANTS. 

”  Among  the  nutritious  substances  that  are 
indispensable  to  plants,  the  inorganic  consti¬ 
tuents  of  the  soil  have  an  equal  right  to  be 
reckoned  as  the  organic  constituents,  including 
carbonic  acid,  water,  and  ammonia. 

“  These  organic  substances  are  derived,  not 
from  the  rain-water,  which  contains  so  little 
solid  matter,  and  which  is  especially  deficient 
in  that  which  exists  in  plants,  but  from  the  de¬ 
cayed  rocks,  from  which  the  powdery  soil  has 
been  formed,  and  from  which  they  are  dissolved 
out  by  the  rain-water.  Some  of  these  are  found 
in  ordinary  river- water  ;  more,  however,  in 
water  which  has  passed  through  strata  of  the 
earth,  and  which  is  known  by  the  name  of 
spring- water.  Pliny  of  old  has  justly  remarked, 

‘  tales  sunt  aquae,  qualis  terra  per  quam  fiuunt.' 

”  This  water,  which  penetrates  all  decayed 
rocks,  and,  therefore,  all  soils,  in  manifold  di¬ 
rections,  is  supplied  to  plants  through  their 
roots. 

”  The  depth,  however,  at  which  this  water  is 
in  a  state  of  equilibrium  is  generally  too  great 
to  admit  of  being  reached  in  mass  by  the  roots 
of  herbaceous  plants.  The  level  of  the  water  in 
the  earth  is  in  m^ny  places  situated  very  deep, 
most  frequently  at  least  some  feet  below  the 
surface.  These  plants,  therefore,  would  at  first 
view  seem  to  live  chiefly  by  means  of  the  rain¬ 
water  with  which  the  upper  layers  of  the  earth 
are  moistened. 

”  If  this  were  the  case,  the  vegetable  kingdom 
would  be  in  an  unhappy  condition,  indeed,  for 
the  rain-water,  falling  upon  the  surface  of  the 
earth,  enters  there,  washes  out  the  upper  layers, 
and,  sinking  deeper,  carries  along  with  it  a  large 
portion  of  the  soluble  salts.  If,  therefore,  no 
other  cause  were  in  operation  to  counteract  this 
one,  short-rooted  plants  could  not  obtain  the 
inorganic  constituents  which  are  necessary  to 
their  existence. 

”  Nature  has  provided  for  this  in  the  following 
manner  : — Soils  always  contain  at  a  certain  depth 
collections  of  spiing- water.  This  water  holds  in 
solution  a  variety  of  salts  which  are  necessary  to 
plants,  and  among  them  are  also  those  salts 
which  have  been  washed  out  by  the  rain-water 
from  the  upper  layers. 

”  In  dry  weather  the  surface  of  the  soil  gives 
off  by  evaporation  nearly  pure  water.  By  capil¬ 
lary  action  the  dried  upper  layers  are  again 
supplied  by  those  below  with  water  containing 
various  salts.  From  this  weak  solution  pure 
water  is  again  separated  by  evaporation,  and  is 
again  replaced  by  water  containing  salts.  By 
this  repeated  process  the  salts  of  the  water  that 
was  raised  by  capillary  attraction  remain  behind 
in  the  upper  layers  of  the  soil,  and  are  abun¬ 
dantly  supplied  to  the  roots,  even  though  the 
water  under  ground  may  hold  only  few  salts  in 
solution. 

“  It  is  in  this  manner— by  capillary  attraction 
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and  evaporation— that  the  salts  -which' had  heen 
washed  out  by  the  rain  from  the  upper  layers  of 
the  soil  are  again  restored. 

“Plants  obtain  in  this  way  chlorides,  sul¬ 
phates,  and  carbonates  of  lime,  magnesia,  potash, 
and  soda,  and  also  silicate  of  potash,  but  these 
are  not  the  whole  of  the  salts  that  are  found  in 
plants.  In  rye,  and  a  great  many  other  plants, 
there  is  a  large  quantity  of  phosphates.  These 
are  not  found  in  the  water,  and  rye  cannot, 
therefore,  grow  luxuriantly  unless  it  finds  these 
indispensable  constituents  in  the  soil.  Phos¬ 
phate  of  lime  is  actually  present  in  many  fertile 
clay  soils,  and,  if  it  be  wanting,  it  is  effectually 
added  to  the  soil  as  a  true  manure.  It  needs  no 
argument  to  prove  that  the  fertility  of  soils  in 
which  plants  are  cultivated  that  contain  much 
phosphates,  without  which  they  cannot  live, 
depends  on  the  proportion  of  phosphates  con¬ 
tained  in  the  soil.* 

“  The  salts  which  must  be  supplied  to  the 
roots  are  not  merely  those  which  constitute  the 
inorganic  constituents  of  plants.  Almost  all 
plants  contain  bases  combined  with  neutral 
organic  substances,  for  gum  and  mucilage  always 
occur  in  combination  with  lime.  Besides,  there 
are  a  great  many  plants  with  organic  acids, 
■which  require  bases  to  exist  in  those  plants. 
Acids  are  seldom  found  in  a  free  state  there, 
unless  we  count  as  such  the  half  of  the  oxalic  or 
tartaric  acid,  which  are  only  combined  with 
Avater,  and  are  found  as  such  in  the  salt  of  sorrel 
(oxalate  of  potash  with  oxalate  of  water),  and  in 
cream  of  tartar  (tartrate  of  potash  with  tartrate 
of  water).  Tannic  acid,  however,  and  a  few 
others,  are  present  in  a  free  state,  probably  be¬ 
cause  they  could  find  no  bases  to  combine  with, 
having  been  formed  in  places  where  none  existed. 

“The  potash  of  these  two  salts — salts  of  sorrel 
and  cream  of  tartar — has  plainly  been  extracted 
from  the  soil,  and  the  same  remark  applies  to 
all  the  organic  salts  of  plants  containing  inor¬ 
ganic  bases. 

“  These  bases — potash,  soda,  lime,  and  mag¬ 
nesia — are  very  differently  distributed  among  the 
different  parts  of  the  same  plant,  and  their  pre¬ 
sence  is  evidently  connected  with  the  functions 
of  the  parts  in  which  they  are  found  in  greater  or 
less  proportion. 

“  We  may  ask,  in  what  state  are  these  bases 
conveyed  into  plants, — as  organic  salts, — ul- 
mates,  humates,  geates,  apocrenates,  and  cre- 
nates — or  as  sulphates,  carbonates,  and  chlo¬ 
rides  ? 

“  This  question  maybe  ansAAmred  as  follows 
In  the  first  place,  nearly'  all  plants  contain 
organic  substances  in  which  sulphur  is  present, 
viz.,  albumen  and  gluten.  This  sulphur  can 
only  have  been  derived  from  the  decomposition 
of  sulphuric  acid,  and  the  latter,  again,  from 
sulphates,  Sulphates,  therefore,  can  be  decom¬ 
posed  and  yield  sulphur,  and  the  base  of  the 
sulphate,  being  set  at  liberty,  may  enter  into 
combination  with  some  organic  acid  within  the 
plant;  for  instance,  aconitic  or  quinic  acid,  &c. 
Noav,  as  these  substances  containing  sulphur — 
albumen  and  gluten — are  universally  present  in 
plants,  the  decomposition  of  the  sulphates  and 
liberation  of  their  bases  is  universal  also. 

“  But  there  is  still  another  source  of  free  bases. 
Some  of  the  protein  compounds  in  plants  con¬ 
tain  free  phosphorus.  This  indicates  the  decom¬ 
position  of  phosphoric  acid  separated  from  phos¬ 
phates,  and  consequently  the  liberation  of  their 
bases,  which  are  thus  left  to  enter  into  combina¬ 
tion  with  organic  bases. 

“  There  is  no  reason  for  assuming  a  decompo¬ 
sition  of  chloride  in  jjlants.f  It  is,  however, 

*  Fownes(“Ann.  de  Chem.  et  de  Phys.,” 
Mars,  1845,  p.  377)  found  that  volcanic  rocks, 
such  as  trachyte,  Irasalt,  lava,  always  contain 
phosphoric  acid.  This  is  of  importance,  and 
ought  to  be  more  carefully  investigated. 

t  Chlorine  has  been  observed  to  be  given  off 
by  the  leaves  of  plants.  I  differ  from  Mulder 
also  in  thinking  that  there  is  much  reason  to 
believe  that  common  salt  (chloride  of  sodium)  is 
decomposed  by  plants,  See  my  “  Lectures  on 


worthy  of  remark,  that  in  sea  and  coast  plants, 
and  some  animal  productions  in  seas  and  on 
shores,  iodine  does  occasionally  exist  in  the 
state  of  an  organic  elementary  substance.  In 
sponge,  for  instance,  iodine  is  found  combined 
with  carbon,  hydrogen,  nitrogen,  and  oxygen, 
in  the  same  Avay  as  sulphur  is  in  albumen. 

“  But  we  may  assume  as  certain  that  car¬ 
bonates  are  decomposed  in  plants.  When,  for 
instance,  oxalic  acid  exists  ready  formed,  it  will 
decompose  any  carbonate  that  is  present,  expel¬ 
ling  the  carbonic  acid,  and  combining  with  its 
base.  But  it  appears  also,  from  the  experiments 
of  Draper,  that  carbonates  are  directly  decom¬ 
posed  by  plants.  Whenever,  therefore,  a  free 
acid  is  produced,  the  carbonates  that  are  present 
must  lose  their  acid  ;  and,  on  the  other  hand, 
Avhenever  a  carbonate  is  decomposed  by  the 
plant  through  the  action  of  light,  an  alkali  is 
set  free,  and  there  is  an  opportunity  for  the  pro¬ 
duction  of  an  alkaline  salt  containing  an  organic 
acid. 

“  If  we,  moreover,  consider  that  the  roots  of 
plants  absorb  silicate  of  potash  or  soda,  and  that 
the  acid  of  these  plants  is  in  several  places  sepa¬ 
rated,  and  potash  or  soda  set  free ;  further, 
that  humates,  ulmates,  geates,  apocrenates,  and 
crenates  of  potash,  soda,  magnesia,  lime,  and 
iron,  enter  into  plants,  and  that  immediately 
after  they  have  done  so  the  organic  acids  of  these 
salts  are  decomposed ;  we  perceive  that  there 
are  abundant  sources  for  the  liberation  of  inor¬ 
ganic  bases,  Avhich  may  combine  Avithin  the 
plants  with  vegetable  acids  as  they  are  formed, 
and  also  Avith  neutral  vegetable  substances,  such 
as  gum,  mucilage,  dextrin,  pectose,  cellulose, 
incrusting  matters,  cuticular  matter,  &c. 

“As  a  result,  therefore,  of  the  well-known 
decomposition  of  sulphates,  phosphates,  car¬ 
bonates,  silicates,  ulmates,  humaies,  geates, 
apocrenates,  and  crenates,  in  plants,  inorganic 
bases  are  liberated,  Avhich  may  combine  with 
organic  acids  that  may  be  formed,  and  produce 
salts  of  potash,  soda,  lime,  magnesia,  oxide  of 
iron,  and  oxide  of  manganese.  Some  of  these 
bases  may  occasionally  replace  each  other  in 
whole  or  in  part.  Thus  soda  may  be  replaced 
by  potash,  ammonia  by  soda,  or  vice  versa,  and 
magnesia  by  lime.  The  chemical  properties  of 
these  bases  are  very  analogous,  and,  therefore, 
when  they  exist  in  a  soil  there  are  plants — not 
all  plants,  hoAvever — which  take  the  one  instead 
of  the  other. 

“  It  is  Avell  knoAvn  that  there  are  limits  to  this 
exchange  of  bases.  Plants  on  the  coast  Avhich 
require  soda  do  not  grow  in  soils  containing 
potash  but  no  soda.  And,  although  we  may  be 
able  by  cultivation  to  accustom  plants  to  a  cer¬ 
tain  difference  in  this  respect,  it  is,  never¬ 
theless,  most  improbable  that  a  plant,  after 
having  taken  up  bases  that  are  quite  dif¬ 
ferent  from  those  which  are  originally  pecu¬ 
liar  to  it,  should  preserve  its  original  che¬ 
mical  character.  The  seed  of  the  tobacco  plant 
from  Havannah,  Avhen  transplanted  to  Java, 
produces  tobacco  approaching  to  that  from  the 
Havannah  ;  but  even  the  first  seed  sown  in  Java 
yields  a  produce  Avhich  differs  to  some  extent 
from  the  Havannah  variety,  and,  after  the  seed 
has  been  collected  and  again  sown  several  times, 
the  Havannah  tobacco  degenerates  at  last  into 
Java  tobacco.  The  only  reason  of  this  must  be 
the  difference  of  the  bases  existing  in  the  several 
soils  of  Havanirah  and  Java. 

“  It  has  always  been  thought  that  the  difference 
between  cultivated  and  Avild  plants  Avas  to  be  as¬ 
cribed  to  an  excess  of  food  Avhich  is  supplied  to 
the  former.  There  is  no  doubt  that  this  is  the 
cause  to  a  certain  extent ;  but  we  ought  to  regard 
as  an  additional  cause  the  difference  in  the  inor¬ 
ganic  constituents  of  the  soil. 

“Although  it  may  be  true,  therefore,  that 
some  bases  replace  each  other  in  plants,  this 
does  not  at  all  imply  as  a  certainty  that  the 
plants  thereafter  retain  their  character  unchanged, 
and  exhibit  the  same  properties  and  the  same 
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organic  constituents.  Experience  shows  that 
the  reverse  is  the  case,  for  there  is  a  considerable 
difference  between  the  bases  of  plants  of  different 
qualities,  both  in  regard  to  their  use  as  food  and 
in  pharmacy.* 

“  No  sufficient  distinction  has  yet  been  drawn 
as  to  which  bases  exist  in  the  solid,  and  which 
in  the  liquid,  parts  of  the  plant.  And  yet  such 
a  distinction  would  be  of  great  importance.  The 
expression  in  the  plant  is  crude  and  vague.  The 
solid  parts  of  a  plant  are  very  different  in  nature 
and  properties  ;  and  hence,  again,  the  expression, 
in  the  solid  parts  of  the  plant,  is  unscientific. 
In  this  respect  science  has  hitherto  done  almost 
nothing. 

“  It  Avould,  indeed,  be  a  marvellous  coin¬ 
cidence  of  innumerable  different  circumstances 
if  there  were  really  such  a  relation  between  the 
bases  which  are  found  in  the  same  species  of 
plant,  cultivated  on  different  soils,  that  the 
quantity  of  oxygen  in  the  bases  was  always 
constant.  Liebig  thinks  that  this  is  actually 
the  case,  but  it  requires  no  proof  that 
this  can  only  happen  by  accident.  We  might 
suppose  from  general  principles  that  the 
quantities  of  oxygen  are  about  the  same  in  the 
same  plants ;  but  it  follows  from  the  analyses 
that  have  been  made  in  investigation  of  this 
point  that  this  relation  can  only  be  held  as  ap¬ 
proximately  true ;  and  I  do  not  consider  it  as  a 
rule  Avorthy  to  be  received  in  science,  ‘  that  the 
proportion  of  oxygen  in  all  the  alkaline  bases 
taken  together  is'  unchangeable  in  all  circum¬ 
stances — upon  whatever  soil  they  may  grow.’ 
Neither  has  this  rule  been  confirmed  by  e.xpe- 
rieuce. 

“  In  the  analyses  that  have  hitherto  been  made 
the  salts  of  all  the  organs  of  the  plants,  that  is, 
of  the  contents  of  the  cells,  &c.,  have  been  ana¬ 
lyzed  together,  and,  therefore,  no  greater  accu¬ 
racy  has  been  arrived  at  than  can  be  attained  by 
experiments  in  mass,  which  must  necessarily 
always  give  but  a  certain  approximation.  But, 
besides,  the  ammonia  is  not  to  be  overlooked,  for 
this  is  an  important  base,  which  may  undoubtedly 
replace  the  potash  and  soda  of  the  food,  and  vice 
versk  ;  it  must,  therefore,  have  the  greatest  pos¬ 
sible  influence  both  on  the  quantity  of  the  solid 
bases  that  have  entered  into  the  plant,  and  upon 
their  products  withm  the  plant. 

“The  analyses  of  Berthier  and  De  Saussure 
have  shoAvn  a  great  difference  between  the  pro¬ 
portions  of  the  bases  that  are  found  in  the  same 
kinds  of  plants,  grown  on  different  soils.  It  ap¬ 
pears  to  me  that  this  difference  is  at  least  partly 
to  be  ascribed  to  a  difference  in  the  proportions 
of  ammonia ;  this  being  a  base  through  which 
all  the  acids  the  plants  require  can  be  supplied 
to  it  from  the  soil,  forming  salts  with  them  that 
are  very  readily  soluble. 

“In  short,  if  it  is  really  a  law  that  the  quan¬ 
tity  of  oxygen  contained  in  the  bases  of  the  plants 
is  constant  in  the  same  species  wherever  it  has 
grown,  then  it  is  equally  true  that  this  relation 
cannot  be  found  by  burning  the  plant  and  ana¬ 
lyzing  the  ash,  because  one  of  the  bases,  viz.,  the 
ammonia,  is  volatilized  by  the  combustion,  and 
is  not  determined  along  AA'ith  the  others. 

“  It  cannot  be  objected  to  this  that  nearly  the 
whole  of  this  ammonia,  as  a  base,  disappears  in 
the  plant,  and  is  used  in  organized  food  in  the 
same  manner  as  carbon  and  oxygen.  Por  we 
must  consider,  on  the  other  hand,  that  the  cel¬ 
lulose,  in  Avhatever  form  it  may  appear,  that  all 
the  protein  compounds,  in  a  word,  that  all  the 
solid  parts  of  a  p.ant,  also  remove  a  quantity  of 
the  potash,  soda,  lime,  and  magnesia,  as  so  many 
bases  Avith  which  they  combine,  and  thus  render 
them  inaccessible  to  the  action  of  the  vegetable 
acids.  Whilst,  therefore,  the  ammonia  passes 
into  organic  substances,  the  acids  which  were 
combined  Avith  it  are  set  free  ;  and  again,  whilst 
bases  are  combined  with  neutral  substances,  the 
acids  that  Avere  united  to  these  bases  are  also 
liberated. 


•  Unger  has  classified  plants  according  to  the 
inorganic  constituents  which  they  take  up  from 
the  soil. 
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“  Although  I  conceive  that  there  are  a  great 
many  causes  which  may  operate  to  produce  a 
certain  approximation,  j’et  I  consider  the  exist¬ 
ence  of  the  rule,  as  a  rule,  unproved ;  neither 
can  it,  in  my  opinion,  be  proved  in  the  present 
time.  If  limited  to  the  acids  that  are  found  in 
the  contents  of  the  cells,  such  as  tartaric  acid, 
&c.,  then  no  rule  at  all  can  be  established,  for 
there  exist  some  acids  in  plants  in  a  free  state, 
such  as  the  tannic  acid,  the  citric  acid,  &c.,  and 
to  these,  therefore,  the  rule  could  not  be  applied. 

“  When  the  carbonic  acid  of  the  carbonates  is 
replaced  by  some  organic  acid,  under  the  co¬ 
operation  of  an  additional  quantity  of  carbonic 
acid,  then  there  must  necessarily  be  found  a  salt 
of  an  organic  acid  with  an  inorganic  base,  in  pro¬ 
per  chemical  proportion.  But  in  this  case  the 
law  asserted  by  Liebig  would  imply  that  cream 
of  tartar,  for  example,  is  represented  by  the 
formula : — 

C4  Hg  O5,  no  +  C4  H3  O5,  KaO, 
a  truth  which  certainly  nobody  will  call  in 
question. 

“  What  proportion  the  inorganic  bases  may 
bear  to  the  neutral  parts  of  the  plant  that  have  a 
definite  form  is  at  present  still  unknown,  and  as 
these  parts  contain  no  vegetable  acid«,  but  the 
bases  are  combined  either  with  the  cellulose  or 
the  incrusting  matter,  and  mixed  with  other  in¬ 
organic  salts  ;  and  as,  further,  these  parts  with  a 
definite  form  constitute  the  chief  mass  of  a  great 
number  of  plants,  this  still  remains  a  point  for 
investigation  in  vegetable  chemistry,  to  be  pur¬ 
sued  in  the  same  way  as  it  has  been  carried  on 
in  animal  chemistry  with  regard  to  the  bones. 

“Finally,  the  idea  once  current  that  plants 
can  seek  for  bases  in  the  soil  according  to  their 
wants  may  be  safely  considered  as  erroneous. 
We  do  not  know  the  existence  of  such  a  power 
in  plants.  But  it  has  been  found  to  be  true  that 
plants  of  different  species  placed  close  to  each 
other  in  the  same  soil  and  under  the  same  cir¬ 
cumstances,  after  bein^  burnt,  leave  different 
proportions  of  ash.  This  shows  that,  by  a  dif¬ 
ferent  degree  of  evaporation  and  other  causes, 
plants  absorb  from  the  soil  a  different  portion  of 
water,  and  consequently,  also,  of  the  salts  con¬ 
tained  in  it.  This  is  the  reason  that  some  plants 
require  for  their  existence  a  much  moister  soil, 
and  water  containing  a  greater  proportion  of 
salts  than  others.  According  to  Berthier,  1,000 
parts  of  oak  wood  left  25  parts  of  ash,  whilst  the 
same  quantity  of  linden  wood  yielded  50  parts. 

“  It  appears  to  me,  therefore,  that  it  is  im¬ 
possible  to  indicate  any  general  law  with  regard 
to  the  presence  of  inorganic  bases  in  plants. 
With  the  single  exception  of  Mycoderma  vini, 
all  plants  that  have  hitherto  been  analyzed  con¬ 
tain  inorganic  constituents.  It  is  known  that 
part  of  them  is  combined  with  acids  in  such 
plants  as  contain  acids ;  for  instance,  in  the 
Peruvian  bark,  quinic  acid  is  combined  with 
lime  ;  in  the  various  kinds  of  sorrel,  oxalic  acid 
is  combined  with  potash  ;  and  in  the  grasses, 
tartaric  acid  with  potash  and  lime.  But  al¬ 
though  they  serve  in  the  plants  just  mentioned, 
and  in  others  containing  acids,  to  neutralize 
these  acids,  and  their  quantity  is  necessarily 
proportionate  to  that  of  the  latter,  yet  in  a  great 
number  of  plants  those  acid.s  are  wanting,  al¬ 
though  these  very  plants  contain  a  considerable 
quantity  of  bases  — and  vice  versa,  in  soaie  plants 
which  are  characterized  by  the  presence  of  free 
acids,  bases  are  not  present.  In  every  cell-wall, 
however  young,  in  the  spiral  threads,  in  the 
incrusted  ligneous  cells,  in  short,  everywhere, 
these  bases  are  found.  They  are,  therefore,  in¬ 
dispensable  to  the  life  of  irlauts  ;  when  they  are 
wanting,  the  plant  is  languid,  and  does  not  pro¬ 
duce  that  substance  Which  it  otherwise  would, 
because  it  grows  in  a  sickly  manner.  But  this 
does  not  yet  entitle  us  to  conclude  that  the  sub¬ 
stance  which  is  not  produced  in  consequence  of 
that  sickly  condition  itself  directly  requires  these 
bases  for  its  production.  Starch,  for  instance, 
contains  almost  no  inorganic  matter  at  all.  Its 
production  is  possible  without  the  direct  influence 
of  that  inorganic  matter.  But  the  contents  of 
the  cells,  through  which  the  dextrin  of  the  saps 


must  be  converted  into  starch,  is  disabled  from 
performing  this  function,  if  they  do  not  contain 
the  requisite  bases.  It  is  from  this  cause  that  no 
starch  is  produced,  although  the  latter  does  not 
itself  require  any  bases.  The  same  remark  ap¬ 
plies  to  the  vegetable  acids.  If  we  should  con¬ 
clude  that  a  plant  which  is  deprived  of  the 
necessary  quantity^  of  potash  does  not  produce 
any  oxalate  or  tartrate  of  potash,  because  the 
acid  that  is  to  be  formed  finds  no  base  to  neu¬ 
tralize  it,  then,  in  my  opinion,  we  should  err. 
The  want  of  potash  makes  the  plant  sickly  ;  the 
substances  that  are  present  in  it  undergo  a 
change,  different  from  that  which  would  have 
taken  place  had  alkaline  bases  been  present ;  and 
it  is  tliis  general  diseased  state,  which  is  an  in¬ 
direct  effect  of  the  absence  of  potash,  that  causes 
the  non-production  of  oxalic  or  tartaric  acid. 
A  plant  to  which  no  inorganic  substances  at  all 
are  supplied  produces  nothing :  we  should, 
therefore,  be  equally  justified  in  asserting  that 
everything  —for  instance,  the  production  of  vege¬ 
table  alkalis,  ethereal  oils,  colouring  matters, 
&c. — is  effected  by  the  inorganic  bases,  as  we  are 
in  assuming  that  the  production  of  acids  is 
effected  by  them. 

“  This  is  the  only  connection  that  I  can  per¬ 
ceive  between  the  proportions  of  acid  which  may 
be  obtained  by  the  analysis  of  a  plant,  and  that 
of  base  which  has  been  supplied  to  the  latter  as 
food.  The  larger  the  quantity  of  base — up 
to  a  certain  limit — which  can  enter  into  a 
plant  the  more  luxuriantly  the  plant  will 
grow  and  produce  its  peculiar  substances  ;  the 
larger,  for  instance,  will  be  the  quantity 
of  acid  which  is  formed  and  at  the  same 
time  fixed ;  that  is,  which  will  be  removed 
beyond  the  change  of  materials  in  which 
every  part  of  the  plant  is  involved.  It  is,  in  my 
opinion,  in  this  manner,  and  in  this  manner 
alone,  that  we  can  explain  the  otherwise  mys¬ 
terious  phenomenon,  that  there  is  a  regular,  pro¬ 
portion  between  the  quantity  of  acid  and  base  ; 
for,  whilst  the  acid  is  produced  in  the  fruit,  for 
instance,  we  cannot  imagine  that  the  roots  pos¬ 
sess  the  power  of  securing  that  a  sufficient  quan¬ 
tity  of  potash  is  supplied  to  the  acid  in  the  Iruit. 
For  this  reason  fruits  remain  sour  in  wet  seasons ; 
because  from  them  that  evaporation  of  water 
cannot  take  place,  which  promotes  the  entrance 
of  vegetable  sap  into  them,  carrying  with  it  a 
sufficient  quantity  of  base  to  neutralize  the  acid. 
Hence  ripe  fruits  ought  to  leave  more  ash  than 
unripe  ones,  and  we  cannot,  therefore,  place  im¬ 
plicit  reliance  on  the  analyses  of  Berard.”* 

To  this  paragraph  Professor  Johnston  ap¬ 
pends  the  following  note  : — “  This  mode  of 
accounting  for  the  sourness  of  fruits  will  not 
bear  criticism,  nor  the  conclusion  drawn  from 
it,  that  ripe  fruits  ought  to  contain  more 
inorganic  matter  than  unripe.  If  the  or¬ 
ganic  acid  which  causes  the  sourness  be  trans¬ 
formed  into  sugar,  the  fruit  becomes  ripe  with¬ 
out  any  necessary  change  in  the  proportion  of 
inorganic  matter.”  We,  for  our  own  part, 
concur  most  fully  in  these  remarks  and  stric¬ 
tures. 

“  Finally,  there  is  a  greater  or  less  quantity 
of  free  acid  contained  in  sour  and  unripe  fruits, 
which  is  a  proof  that  the  acid  has  been  formed 
before  a  sufficient  quantity  of  inorganic  bases 
has  been  taken  up  ;  and  which  shows,  there¬ 
fore,  that  the  quantity  of  acid  prepared  is  not  in 
proportion  to  that  of  the  base  which  has  been 
supplied. 

“  It  follows  from  what  has  here  been  said, 
that  I  cannot  subscribe  to  Liebig’s  opinion 
(‘  Journ.  de  Pharin.  et  de  Chem,’  1843,  tome  iv., 
p.  87),  concerning  the  function  of  the  bases  in 
plants,  which  he  supposes  to  be  the  production 
of  acids,  and  that  I  feel  bound  to  view  this  im¬ 


*  Johnston  (“Elem.  of  Agric.  Chem.”)  ob¬ 
tained  from  1,000  parts  of  straw  of  unripe  wheat, 
burned  five  weeks  before  its  ripening,  40  parts 
of  ash,  whilst  straw  taken  from  the  same  clay 
soil  after  having  come  to  maturity  yielded  50 
parts  out  of  1,000. 


portant  subject  in  the  growth  of  plants  in  a  dif¬ 
ferent  light. 

“  ON  THE  OXIDIZING  INFLUENCE  OF  THE  ATMO¬ 
SPHERE  UPON  THE  SUBSTANCES  PRODUCED  BY 

PLANTS. 

“It  is  altogether  erroneous  to  suppose  that 
everything  which  plants  contain  has  been 
secreted  and  prepared  by  them  in  the  form  in 
which  we  find  it ;  that  is,  that  all  this  is  the 
direct  result  of  the  change  of  materials  within  a 
plant.  Every  part  of  the  plant,  when  exposed 
to  the  atmosphere,  is  always  affected  by  its 
agency,  provided  it  be  capable  of  being  so. 
Every  substance  that  is  present  in  plants,  and  is 
capable  of  absorbing  oxj^gen,  or  producing  new 
bodies  by  its  influence,  is  always  more  or  less 
changed  by  it,  because  the  air  has  access  to  a 
great  part  of  the  interior  of  the  plant. 

“This  influence,  therefore,  will  vary  with  the 
degree  in  which  the  air  can  reach  the  substances 
that  are  capable  of  being  changed,  and  also  with 
the  total  or  partial  withdrawal  of  the  action  of 
other  substances  within  the  plant,  that  are 
capable  of  modifying  the  influence  of  the  atmo¬ 
spheric  air. 

“The  constituents  of  the  juicy  parts  of  plants 
are  changed  but  little  by  the  atmosphere,  because 
they  abound  in  a  watery  liquid  containing  little 
air,  or  none  at  all.  This  water  protects  the  sub¬ 
stances  that  are  dissolved  or  diffused  in  it,  or 
even  those  that  have  already  been  separated  in 
the  solid  state,  against  the  influence  of  the  atmo¬ 
spheric  air.  All  parts,  however,  that  are  less 
juicy,  especially  those  that  are  old,  in  general  all 
that  are  not  saturated  with  watery  liquid,  are 
very  much  altered  by  this  influence. 

“  Only  a  part  of  the  five  constituents  of  the  at¬ 
mosphere,  water,  ammonia,  carbonic  acid,  oxy¬ 
gen,  and  nitrogen,  can  exercise  here  some  par¬ 
ticular  influence.  We  may  safely  leave  the 
nitrogen  out  of  account,  and  likewise  the  water 
and  carbonic  acid,  both  that  which  is  introduced 
through  the  roots,  and  that  which  is  absorbed  by 
the  leaves,  as  far  as  they  are  not  connected  with 
nutrition,  of  which  we  have  already  treated 
before.  All  that  remains,  therefore,  is  the  am¬ 
monia  and  the  oxygen.  The  influence  of  the 
ammonia  is  very  limited,  as  is  .shown  by  expe¬ 
rience.  The  lichens,  which  yield  litmus  by  the 
action  of  ammonia  and  oxygen,  remain  colourless 
in  the  atmosphere,  from  which  it  appears  that 
the  small  quantity  of  ammonia  which  the  atmo¬ 
sphere  contains  exerts  upon  them  no  influence 
whatever.  We  may  assume  the  same  with  re¬ 
gard  to  other  plants,  with  the  single  exception, 
perhaps,  of  the  very  delicate  colouring  substances 
of  some  flowers  w'hich,  when  placed  in  an  atmo¬ 
sphere  with  ammonia  and  carbonic  acid,  actually 
appear  otherwise  than  they  would  do  after  the 
removal  of  these  two  gases. 

“Nothing  else,  therefore,  remains  to  be  consi¬ 
dered  but  the  oxidizing  influence  of  the  oxygen, 
which  is  unlimited  in  its  effects,  and  therefore 
deserves  our  whole  attention.  It  is  the  cause 
of  the  colouring  matter  in  barks,  of  the  long 
series  of  resins,  and  also  of  some  vegetable  acids 
th  at  are  found  in  plants,  and  would  not  exist 
there  if  the  atmosphere  contained  no  oxygen.  If 
we  glance  through  the  various  substances  of  the 
vegetable  kingdom,  we  shall  perceive  that  the 
atmosphere  has  an  important  influence,  as  it 
converts  substances  that  were  already  secreted 
by  plants  into  new  products. 

“  The  chemical  composition  of  the  various 
barks  of  woody  plants  is  much  more  uniform 
than  that  of  the  wood  of  these  plants.  In  the 
first  place  they  contain  the  substances  that  have 
been  carried  down  from  the  leaves.  These  sub¬ 
stances  are  generally  poor  in  oxygen  or  contain 
none  at  all,  because  a  chemical  change  of  a  de¬ 
oxidizing  nature  has  taken  place  in  the  leaves, 
oxygen  having  been  disengaged  from  them.  It 
is  for  this  reason  that  the  ethereal  oils  and  the 
resins  produced  from  them  arS  chiefly  found  in 
the  parenchyme  of  the  bark. 

“  Hence  the  general  prevalence  of  the  sub¬ 
stances  with  which  the  barks  of  dicotyledonous 
woody  plants  are  filled.  These  substances  do 
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naturally  differ  from  each  other,  but  yet  they 
belong  to  the  same  class  of  chemical  bodies. 

“  But  there  is  another  reason  why  these  barks 
agree  so  much  with  one  another.  The  old  barks 
which  have  burst  by  the  increasing  growth  of 
the  wood,  and  of  which  the  vessels  are  pressed 
down,  are  converted  by  exposure  to  the  atmo¬ 
sphere  into  an  ulmic  substance,  which,  having  a 
brown  colour,  gives  the  same  appearance,  and 
even  several  identical  properties,  to  old  barks  of 
very  different  trees, 

“  Besides  this  there  occurs  a  product  of  de¬ 
composition  of  a  constituent,  which  is  common 
to  a  great  many  different  barks,  viz.,  the  apo- 
theme  of  tannic  acid.  This  acid  is  certainly 
found  also  in  herbaceous  plants,  in  leaves  and 
fruits,  but  its  formation  seems  chiefly  confined  to 
the  bark. 

“  These  are,  no  doubt,  the  same  substances 
that  are  mentioned  in  the  investigation  which  I 
am  about  to  quote,  for  it  appears  to  me  that  the 
phlobaphen,  as  it  is  there  called,  closely  corre¬ 
sponds  with  the  humic  substances  formerly  exa¬ 
mined  by  me.  Stahelin  and  Hofstetter  have 
analyzed  some  kinds  of  bark  (‘  Annalen  der 
Chemie  und  Pharmacie,’  Juli,  1844,  s.  63),  and 
obtained  the  following  results, 

“  Prom  the  bark  of  Pinus  sylvestris  they  ex¬ 
tracted  a  kind  of  wax  by  means  of  ether.  Sub¬ 
sequently,  by  digestion  in  alcohol,  they  obtained 
substances,  one  of  which  was  precipitated  by 
water  in  the  form  of  reddish-brown  flocks, 
whilst  the  liquid,  which  had  an  acid  reaction, 
held  another  in  solution.  They  called  the 
former  phlobaphen,  and  found  it  composed  as 
follows  ; — 


Found. 

C _  62.78 

H....  4.30 

O  ....  32.92 


Atoms.  Calculated. 

20  62.77 

8  4.12 

8  33.10 


It  was  soluble  in  ammonia,  from  which  it  was 
thrown  down  by  a  lead  salt.  The  liquid,  which 
had  an  acid  reaction,  gave  a  grey  precipitate 
with  salts  of  iron  ;  it  was  yellow,  and  had  an 
astringent  taste.  Its  composition  could  be  re¬ 
presented  by  the  formula  Cjo  Hg  Ojo  i  but  it  was 
a  mixture  of  two  substances,  one  of  which  was 
phlobaphen  combined  with  an  equivalent  of  water. 

“  When  the  bark,  previously  treated  with 
ether  and  alcohol,  was  digested  with  alkaline 
carbonates,  it  yielded  the  same  substance,  and  at 
last  nothing  remained  but  the  skeleton  of  the 
bark,  which  was  composed  as  follows  :  — 


Found.  Atoms.  Calculated. 
C  ....  62.20  34  52.20 

H....  5.61  21  5.30 

O....  42.19  21  42.50 


Next  to  this  skeleton  the  phlobaphen  constitutes 
the  greatest  part  of  the  bark,  and  gives  it  its 
brown  colour. 

“  A  similar  substance  they  found  in  Platanus 
acerifolia,  represented  by  the  formula  C20  Hg  Og 
-1-2HO ;  whilst  the  skeleton  had  the  same  com¬ 
position  as  that  from  the  Pinus. 

“  In  China  flava  again  they  found  a  substance 
=  C20  Hg  Og,  but,  besides  this,  another  repre¬ 
sented  by  the  formula  €21  Hjj  O7. 

“  In  Betula  alba  they  obtained  again  the  sub¬ 
stance  C20  Hg  Og  from  the  alcoholic  solution, 
and  from  the  alkaline  one  having  the  formula 
C20  Hg  Og  +  HO. 

“  The  temperature  by  which  these  substances 
were  dried  is  only  mentioned  once,  viz,  212°  P, 
We  rest,  therefore,  in  uncertainty  regarding  the 
composition  of  these  substances. 

“We  haay,  however,  conclude  from  this  in¬ 
vestigation,  in  the  first  place,  that  in  old  barks  a 
substance  is  present  agreeing  with  the  ulmic 
bodies  in  so  far  that  it  appears  in  two  different 
conditions,  one  soluble  in  alcohol,  and  the  other 
in  alkalis.  This  is  probably  an  apotheme.  And 
in  the  second  place,  that  the  entire  skeleton  of 
old  barks,  after  being  treated  with  the  above- 
mentioned  solvents,  appears  to  be  nearly  of  a 
uniform  composition.’’ 


Alfred  Woollett,  of  Liverpool,  artist,  for  im¬ 
provements  in  gun  carriages.  Patent  dated 
April  3d,  1849  ;  six  months. 
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SATURDAY,  APRIL  14,  1849. 

PROSECUTION  OP  CHEMISTS  BY  THE 

MEDICAL  PROTECTION  SOCIETY. 
We  have  received  a  number  of  letters  from 
chemists  and  druggists  (members  of  the  Phar¬ 
maceutical  Society)  on  the  subject  of  the  prose¬ 
cutions  which  it  seems  are  likely  to  follow  upon 
that  brought,  nominally  by  the  master  and 
wardens  of  the  Apothecaries’  Company,  hut 
virtually  by  the  Medical  Protection  Society, 
against  Mr.  R.  L.  Lobo,  a  chemist  and  druggist, 
who,  it  appears,  has  practised  the  art  of  medi¬ 
cine  without  the  requisite  legal  qualification. 
Our  correspondents  call  our  attention  to  “  The 
Medical  Protection  Circular”  for  March,  where 
it  is  expressly  stated  that,  according  to  the  letter 
of  the  Apothecaries’  Act,  chemists  and  druggists 
have  not  even  a  right  to  make  up  a  prescription, 
and  that  in  doing  so  they  subject  themselves  to 
a  penalty  for  each  case  of  transgression.  The 
“Circular”  shows  pretty  clearly  the  animus 
of  the  so-called  Medical  Protection  Society,  and 
it  shows  as  plainly  the  gross  ignorance  of  those 
who  may  be  presumed  to  guide  the  operations 
of  that  body.  Chemists  are,  as  is  well  known  to 
every  member  of  the  Pharmaceutical  Society, 
exempted,  by  an  express  proviso,  from  the  ope¬ 
ration  of  the  Apothecaries’  Act,  as  far  as  the 
dispensing  of  medicines  is  concerned.  As  long, 
therefore,  as  they  confine  themselves  strictly  to 
their  province,  they  need  not  be  afraid  of  any 
attack  from  the  Medical  Protection  Society, 
or  any  other  body  of  the  kind.  Such  at¬ 
tacks  will  undoubtedly  be  tried  in  a  few  in¬ 
stances  ;  but  they  will  assuredly  and  most  sig¬ 
nally  fail ;  and  the  only  danger  that  we  can  pos¬ 
sibly  foresee  from  them  is,  that  the  defendants 
in  such  actions  may  be  frightened  into  a  com. 
promise,  particularly  in  cases  where  medical  ad¬ 
vice  may  have  been  given  by  a  chemist  and 
druggist  upon  a  sudden  emergency. 

Should  any  of  our  readers  be  made  the  sub¬ 
ject  of  an  unjust  attack  on  the  part  of  the 
Medical  Protection  Society,  we  would  most 
strongly  advise  him  not  to  compromise  the  affair, 
but  to  fight  it  boldly  out  in  court,  taking,  of 
course,  care  not  to  conduct  his  own  defence, 
but  to  entrust  it  to  the  hands  of  counsel  versed 
in  all  the  technicalities  of  the  law.  If  he  be  a 
member  of  the  Pharmaceutical  Society,  that 
body  will,  upon  application  to  its  council,  assist 
him  to  the  ntmost  of  their  power ;  and  we  flatter 
ourselves  that  the  Medical  Protection  So¬ 
ciety  will  find  in  it  a  much  more  formidable 
antagonist  than  the  gentry  composing  it  may 
anticipate. 

It  is  deeply  to  be  regretted  that  chemists  and 
druggists  do  not  always  strictly  confine  them¬ 
selves  to  their  legitimate  province,  i.e.,  the  dis- 
pensxng  of  medicines;  but  really,  in  most 
instances,  their  transgressions  may  almost  be 
considered  justifiable  acts  of  self- defence  against 
the  encroachments  of  general  practitioners. 
Upon  this  point  one  of  our  correspondents 
writes  to  us  as  follows; — “  There  are  three  ge¬ 
neral  practitioners,  one  of  them  a  M.R.C.S. 
and  L.S.A.,  the  other  two  L.L.S.A.,  in  iny 
immediate  neighbourhood.  They  all  three 


dispense  not  only  their  own  prescriptions,  but 
do  not  scruple  even  to  make  up  physicians’ 
prescriptions.  Nay,  one  of  them  goes  so 
far  in  the  general  line  that  he  sells  patent 
medicines,  scent-bottles,  perfumery,  &c.  About 
a  fortnight  ago  a  prescription  intended  for  my 
shop,  and  actually  directed  to  me,  was  carried 
by  mistake  to  the  omnium  gatherum  shop  kept 
by  that  gentleman.  Had  this  prescription  been 
sent  to  me  under  such  circumstances,  with  the 
address  of  another  practitioner  on  the  back  of 
it,  I  should  have  directed  the  bearer  to  the 
proper  address ;  but  this  general  practitioner 
quietly  made  up  the  medicine,  and  pocketed 
the  money;  and  when,  having  accidentally  dis¬ 
covered  the  fact,  I  remonstrated  with  him  upon 
the  impropriety  of  this  proceeding,  he  coolly 
told  me  that  he  considered  everything  fish  that 
came  to  his  net.  Am  I  not,  then,  perfectly  jus¬ 
tified  to  retaliate  upon  people  of  this  sort  by 
poaching  on  their  manor  ?” 

For  the  honour  of  the  medical  profession  we 
would  gladly  believe  that  cases  like  the  one 
narrated  by  our  correspondent- are  rare  excep¬ 
tions  only.  Bat  we  cannot  shut  our  eyes  to  the 
fact  that  the  general  practitioners  usurp  almost 
wholly  the  legitimate  business  of  the  chemist 
and  druggist,  and  that  it  is  hardly  to  be  won¬ 
dered  at,  or  even  to  be  blamed,  if  the  latter 
turn  round  upon  the  gentral  practitioners  and 
repay  them  in  their  own  coin. 

In  our  opinion  tlje  two  functions — prescribing 
and  dispensing— are  wholly  incompatible  ;  and 
the  sooner  an  entire  separation  is  effected  be¬ 
tween  them,  the  better  both  for  the  medical  aud 
chemical  professions  and  the  public. 


THE  SERPENTINE. 

After  all  that  has  been  said  and  written  upon 
the  muddy  and  unwholesome  state  of  the  Ser¬ 
pentine,  and  after  all  the  admissions  and  pro¬ 
mises  of  Lord  Carlisle,  we  are  equally  surprised 
and  grieved  to  see  that  matters  are  still,  and 
are  likely  to  be  left,  pretty  much  in  the  same 
state.  A  partial  cleansing  has  indeed  been 
effected,  but  the  operation  seems  to  have  been 
coufiued  to  the  least  filthy  spots.  There  appears 
to  be  an  inconceivable  unwillingness  on  the 
part  of  the  Commissioners  of  the  Woods  and 
Forests  to  enter  upon  a  thorough  and  effective 
cleansing  of  this  Augean  Pond,  simply  because 
an  operation  of  such  magnitude  would  require 
a  considerable  outlay  of  money,  which  the  com¬ 
missioners  do  not  teel  disposed  to  ask  of  our 
economical  House  of  Commons.  When  the 
building  of  stables  for  her  Majesty’s  horses,  or 
of  kennels'forher  Majesty’s  dogs,  or  the  erection 
of  an  unsightly  frontage  to  an  unsightly  building, 
called  a  palace  by  courtesy,  are  concerned,  not 
the  slightest  hesitation  is  felt  to  ask  the  Com¬ 
mons  for  the  requisite  funds.  But,  if  the  sub¬ 
ject  simply  concerns  the  health  of  the  people 
and  the  general  salubrity  of  the  metropolis, 
economy  is  the  order  of  the  day.  A  few  thou¬ 
sand  pounds  for  such  a  purpose  appear  in  the 
eyes  of  the  Commissioners  of  Woods  and 
Forests  a  fabulous  sum  which  they  could  never 
make  up  their  mind  to  ask  for ;  whereas  they 
have  no  objection  whatsoever  to  demand  hun¬ 
dreds  of  thousands  for  comparatively  worthless 
purposes. 
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The  filthy  state  of  the  Serpentine  is  positively 
a  disgrace  to  the  largest,  the  wealthiest,  and  the 
most  populous  metropolis  in  Europe.  It  is  the 
imperative  duty  of  the  Commissioners  of  Woods 
and  Forests  to  cause  this  state  of  things  to 
cease,  and  we  hope  the  public  may  yet  find 
means  to  compel  the  performance  of  this  duty. 


PROCEEDINGS  OF  THE  ROYAL 
SOCIETY. 

PAPERS  ON  PHYSICAL  AND  CHEMICAL  aUESTIONS. 

December  14,  1848. — “On  the  Effect  of  Sur¬ 
rounding  Media  on  Voltaic  Ignition."  By  W.  R. 
Grove,  Esq.,  M.A.,  F.R.S. 

The  author  refers  to  some  experiments  of  his 
published  in  “  The  Philosophical  Magazine  ”  for 
December,  1845,  and  in  the  Bakerian  lecture  for 
1847,  relating  to  the  difference  of  ignition  gene¬ 
rated  in  a  platinum  wire  heated  by  the  voltaic 
current  when  the  wire  is  immersed  in  atmo¬ 
spheres  of  different  gases.  In  the  present  paper 
these  experiments  are  continued,  the  current 
being  passed  through  tw’o  platinum  wires  both 
in  the  same  voltaic  circuit,  but  immersed  in  at¬ 
mospheres  of  different  gases. 

It  appears  from  these  experiments  that  the 
heat  generated  in  the  wire  is  less  in  hydrogen 
and  its  compounds  than  in  other  gases,  and  that 
when  the  wires  and  their  atmospheres  of  gas 
are  immersed  in  given  quantities  of  w'ater  the 
water  surrounding  the  hydrogenous  gases  is  less 
heated  than  that  surrounding  those  which  con¬ 
tain  no  hydrogen. 

Similar  experiments,  in  which  the  wires  are 
immersed  in  different  liquids,  are  then  given ; 
the  heat  developed  appears  not  to  depend  on  the 
specific  heat  of  either  the  gases  or  the  liquids. 

The  two  series  of  experiments  are  brought 
into  relation  by  one  wire  being  immersed  in  hy¬ 
drogen  and  the  other  in  water,  by  which  it  ap¬ 
pears  that  the  cooling  effect  of  the  hydrogen 
nearly  equals  that  of  water. 

Further  experiments  are  then  given,  in  order 
to  ascertain,  if  possible,  to  what  chemical  or 
physical  peculiarity  these  cooling  effects  are  due; 
and  from  them  it  appears  that  they  are  not  due 
to  the  specific  gravity,  specific  heat,  or  to  any 
conducting  power  of  the  gases  for  electricity,  and 
that  they  do  not  follow  the  same  law  as  that  by 
which  gases  escape  from  minute  apertures.  They 
apparently  depend  upon  some  molecular  cha¬ 
racter  of  the  gases,  by  which  either  the  inter¬ 
change  of  hot  and  cold  particles  is  facilitated, 
or  a  superficial  action  takes  place,  the  surface  of 
the  hydrogenous  gases  presenting  a  more  ready 
escape  to  the  heat,  similarly  to  that  which  has 
been  long  observed  w'ith  regard  to  the  different 
molecular  constitutions  of  solid  bodies,  such, 
for  instance,  as  the  more  rapid  radiation  or  ab¬ 
sorption  of  heat  by  black  than  by  white  surfaces, 
in  the  present  case  the  epipolic  action  being  de¬ 
pendent  on  the  surface  of  the  aeriform  medium, 
and  not  on  that  of  the  solid  substances. 

January  11,  1849. — “On  the  Peculiar  Cooling 
Effects  of  Hydrogen  and  its  Compounds  in  Cases 
of  Voltaic  Ignition.”  By  W.  F.  Stevenson, 
Esq.,  F.R.S. 

In  this  communication  the  author  gives  several 
theorems  which  he  considers  to  be  established  by 
the  experiments  cited  in  a  pamphlet  which  he 
published,  entitled  “  The  Non-decomposition  of 
Water  distinctly  Proved.”  He  then  states,  that, 
when  we  apply  the  principle  of  these  theorems 
to  Mr.  Grove’s  discovery  of  the  cooling  properties 
of  hydrogen,  it  will  be  found  to  admit  of  a  most 
simple  solution  :  “  for  instance,  when  the  coil  of 
platinum  wire  is  connected  with  the  poles  of  the 
electric  battery,  and  the  current  is  established, 
it  is  evident  that  the  electric  matter  thus  passed 
through  the  wire  must  escape  at  the  contrary 
end  (the  air  with  which  the  wire  is  surrounded 
not  being  a  conductor  of  electricity),  and  as  the 
quantity  of  electric  matter  thus  transmitted  is 
considerable,  and  its  exit  from  the  wire  confined 
but  rapid,  that  commotion  before  noticed  (in  one 


of  the  author’s  theorems)  necessarily  ensues  and 
causes  the  ignition  of  the  wire ;  but  when  the 
coil  of  wire  is  immersed  in  hydrogen,  which  is  a 
conductor  of  electricity,  it  is  evident  that  the 
electric  matter  must  be,  at  the  same  moment, 
abstracted  or  conducted  from  every  portion  of 
the  wire,  and  consequently  the  commotion  or 
rush  of  the  electric  matter  at  the  extremity  of 
the  wire,  which  causes  the  ignition,  is  suspended, 
and  the  comparative  coolness  of  the  wire  is  the 
necessary  result.” 

Feb.  1. — “On  the  Chemistry  of  the  Urine;” 
in  three  parts.  By  H.  Bence  Jones,  M.D.,  M.  A., 
F.R.S. 

Part  I.  “  On  the  Variations  of  the  Acidity  of 
the  Urine  in  Health.” 

The  mode  of  examination  adopted  by  the 
author  was  the  following  : — Two  test  solutions 
were  made  ;  the  one  with  carbonate  of  soda  ;  the 
other  with  dilute  sulphuric  acid,  of  such  strength 
that  each  measure  of  a  graduated  tube,  when  filled 
with  either  solution,  was  equivalent  to  one 
twelfth  of  a  grain  of  dry  and  pure  carbonate  of 
soda. 

A  weighed  quantity  of  urine  was  neutralized 
by  one  or  other  of  the  test  solutions,  and  thus 
the  degree  of  acidity  or  alkalescence  was  deter¬ 
mined. 

Diurnal  variations  in  the  acidity  of  the  urine 
were  observed.  The  acidity  of  the  urine  was 
found  to  ebb  and  flow  ;  it  was  greatest  a  short 
time  before  food  was  taken,  and  was  least  about 
three  hours  after  breakfast,  and  five  or  six  hours 
after  dinner,  when  it  reached  the  minimum 
point :  after  wEich  it  again  increased,  and 
attained  the  maximum  point  previous  to  food 
being  again  taken. 

By  comparing  the  eflFect  of  vegetable  food  with 
animal  food,  it  appeared  that  the  food  which 
irritated  the  stomach  most,  and  caused  most 
secretion  of  acid  in  the  stomach,  caused  the 
greatest  oscillations  in  the  urine. 

Dilute  sulphuric  acid  taken  in  large  doses  pro¬ 
duced  but  little  efiect  on  the  variations  of  the 
acidity  of  the  urine  ;  but  it  was  proved  to  in¬ 
crease  the  acidity  of  the  urine. 

Part  II.  “On  the  Simultaneous  Variations  of 
the  Amount  of  Uric  Acid  and  the  Acidity  of  the 
Urine  in  a  Healthy  State.” 

The  result  of  these  experiments  is,  that  there 
is  no  relation  between  the  acidity  of  the  urine 
and  the  amount  of  uric  acid  in  it.  The  urine 
that  was  most  acid  contained  least  uric  acid  ; 
that  which  contained  most  uric  acid  was  not 
most  acid.  All  food  causes  an  increase  in  the 
amount  of  uric  acid  in  the  urine  ;  and  there  is 
no  decided  difference  between  vegetable  and 
animal  food,  either  as  to  the  increase  or  diminu¬ 
tion  of  the  amount  of  uric  acid  in  the  urine. 

Part  III.  “Variations  of  the  Sulphates  in  the 
Urine  in  the  Healthy  State,  and  on  the  Influence 
of  Sulphuric  Acid,  Sulphur,  and  the  Sulphates, 
on  the  Sulphates  in  the  Urine.” 

The  result  of  these  experiments  is,  that  the 
sulphates  in  the  urine  are  much  increased  by 
food,  whether  it  be  vegetable  or  animal.  Ex¬ 
ercise  does  not  produce  a  marked  increase  in  the 
sulphates.  Sulphuric  acid,  when  taken  in  large 
quantity,  increases  the  suliihates  in  the  urine. 
In  small  quantity,  even  when  long-continued, 
no  effect  on  the  amount  of  sulphates  is  manifest. 

Sulphur  taken  as  a  medicine  increases  the 
sulphates  in  the  urine.  Sulphate  of  so(}a  and 
sulphate  of  magnesia  produce  the  most  marked 
increase  in  the  sulphates  in  the  urine. 


ON  THE  IDENTITY  OF  OIL  OF  TUR¬ 
PENTINE  AND  OIL  OF  LEMONS. 


At  the  same  sitting  M.  Dumas  presented  a  com¬ 
munication  on  this  subject  from  M.  Henri  Deville, 
professor  at  the  Faculty  of  Sciences  of  BesanQon. 
The  author  announces  that  he  has  succeeded  in 
transforming  the  oil  of  turpentine  into  oil  of 
lemons.  M.  Deville  finds  that  the  hydrated  oil 
of  turpentine,  the  composition  of  which  is  repre¬ 
sented  by  the  formula  : — 

^20  Hjs  Hg  Og, 


loses  two  equivalents  of  water  under  the  influ¬ 
ence  of  a  temperature  but  little  above  212°  F., 
or  upon  being  placed  in  a  vacuirm  the  oil  is  in 
either  case  transformed  into  a  hydrate  with  only 
four  equivalents  of  water  : — 

C20HJ6H4O4, 

but  this,  in  whatever  way  obtained,  quickly  re¬ 
gains,  on  exposure  to  a  moist  atmosphere,  the 
quantity  of  water  necessary  for  its  restoration  to 
its  primitive  state.  This  fact  appears  very  dif¬ 
ficult  to  explain,  as  it  is  known  that  the  two  hy¬ 
drates  are  almost  insoluble  in  water.  With  hy¬ 
drochloric  acid  these  hydrates  yield  water  and 
an  artificial  camphor,  analogous  to  that  formed 
by  the  oil  of  lemons  under  sirnilar  circumstances, 
and  yielding,  when  treated  with  potassium,  an 
essential  oil  identical  with  the  oil  of  lemons, 
in  smell,  boiling  point,  density,  and  composition. 


MISCELLANEA. 


M.  BECQUEREL’S  IMPROVEMENTS  IN 
PHOTOGRAPHY. 

It  was  announced  many  months  since  that  M. 
Edmund  Becquerel  had  discovered  a  process  by 
which  he  wns  enabled  to  make  photographic 
copies  of  coloured  objects  with  distinct  impres¬ 
sions  of  the  colours  on  the  body  so  copied.  The 
Comptes  Bendus  of  the  12th  of  February  contains 
the  report  of  MM.  Biot,  Chevreul,  and  Regnault 
on  M.  Becquerel’s  memoir,  entitled  “  On  the 
Photo- chromatic  Image  of  the  Solar  Spectrum.” 
The  prospect,  however  remote  at  present,  of 
being  able  to  copy  nature  in  all  the  truth  of  co¬ 
lour  gives  great  interest  to  every  experiment 
which  leads  to  an  advance  in  this  particular. 
The  main  features  of  the  new  process  are  the 
following  : — The  ordinary  silver  plate,  well  po¬ 
lished  w  ith  English  rouge  or  tripoli,  is  connected 
with  the  positive  pole  of  a  Bunsen’s  battery  of 
two  series,  and  then  plunged  into  a  large  vessel 
containing  610  cubic  inches  of  muriatic  acid,  di¬ 
luted  with  about  an  equal  quantity  of  water.  In 
the  same  fluid  is  placed  a  thin  plate  of  platina, 
which  communicates  with  the  negative  pole  of 
the  battery.  This  plate  is  brought  very  rapidly 
a  short  distance  from  and  parallel  to  the  other. 
Under  these  conditions  the  plate  assumes  suc¬ 
cessively  the  colours  of  thin  films  ;  at  first  a 
grey,  then  a  yellow  and  violet,  tint,  which  soon 
passes  to  a  blue,  and  to  a  green,  becomes  after¬ 
wards  a  light  grey,  then  rose  coloured,  then 
violet,  and  at  last  blue.  The  operation  must  be 
stopped  as  soon  as  a  lilac  tint  appears,  the  plate 
withdrawn  rapidly  from  the  bath,  plunged  into 
distilled  water,  and,  being  placed  in  an  inclined 
position,  dried  over  a  spirit-lamp.  The  plates 
thus  prepared  may  be  preserved  in  the  dark  for 
a  long  time ;  and  before  they  are  used  it  is  re¬ 
commended  to  rub  the  surface  with  a  little  cot¬ 
ton,  which  renders  it  more  brilliant,  and  the 
colours  formed  under  the  influence  of  the  spectral 
rays  more  lively.  In  diffused  light  the  surface 
of  chloride  of  silver  thus  prepared  becomes  grey ; 
but,  if  we  project  upon  it  a  very  pure  and  con¬ 
centrated  prismatic  spectrum,  it  receives  at  dif¬ 
ferent  rates  impressions  from  all  the  visible  lumi¬ 
nous  rays  in  their  respective  colours,  at  the  same 
time  that  very  decided  colours  are  obtained  by 
the  non-luminous  rays,  below  the  red,  and 
beyond  the  violet.  By  w'arming  the  prepared 
plate  some  curious  changes  are  produced  ;  and 
if  warmed  on  a  stove  to  about  212°  Fahrenheit 
M.  Becquerel  states  that  the  most  perfect  condi¬ 
tion  for  imprinting  the  spectral  colours  is  brought 
about.  The  time  w'hich  the  plate  should  be  ex¬ 
posed  to  the  solar  spectrum  varies  with  its  in¬ 
tensity  ;  when  very  concentrated,  in  a  few  mi¬ 
nutes  a  finely-coloured  impression  is  obtained. 
The  photo-chromatic  images  of  M.  Becquerel 
may  be  preserved  for  a  considerable  time  in  the 
dark  ;  but  as  yet  no  means  have  been  discovered 
by  which  they  can  be  rendered  permanent  against 
the  continued  action  of  light.  Admiring  the 
zeal  with  which  M.  Edmund  Becquerel  has  pur¬ 
sued  his  researches  on  this  curious  subject,  we 
must  not  forget  that  Sir  John  Herschel  has  long 
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since  succeeded  in  obtaining  a  coloured  impres¬ 
sion  of  the  spectrum  on  paper  prepared  with  a 
vegetable  juice  ;  and  that  Mr.  R.  Hunt  got  a 
similar  result  with  fluoride  of  silver.  We  may, 
therefore,  reasonably  hope  that  eventually  the 
pencil  of  the  sunbeam  will  add  the  charm  of  co¬ 
lour  to  the  chemical  pictures  which  it  produces. — 
Athenteum. 


ON  THE  EXISTENCE  OF  MERCURY  IN 
THE  TYROL. 


M.  Weidebusch,  in  analyzing  in  M.  H.  Rose’s 
laboratory  a  specimen  of  tender  grey  copper  ore, 
stated  to  be  from  Schwarz,  in  the  Tyrol,  found 
it  to  contain  a  notable  quantity  of  mercury, 
amounting  to  15.5  per  cent.  This  grey  copper  is 
mixed  with  quartz  and  sulphuret  of  copper.  Its 
powder  is  almost  black,  and  has  a  specific  gravity 
of  5.1075  ;  when  heated  in  a  flask  it  yields  a 
little  metallic  mercury  with  a  light  reddish- 
brown  sublimate.  It  is  mixed  with  carbonate  of 
soda  and  heated ;  a  larger  quantity  of  mercury  is 
obtained.  It  contains  also  zinc,  iron,  antimony, 
and  sulphur,  and  traces  of  arsenic  and  silver. 
These  substances  exist  in  it  in  the  same  propor¬ 
tions  as  in  other  grey  copper  ores.  A  sample  of 
crystallized  grey  copper,  also  stated  to  be  from 
Schwarz,  in  the  Tyrol,  was  found  to  be  perfectly 
free  from  mercurial  admixture.  —  L’ Institut, 
Fevrier  21,  1849. 


POISONOUS  PAPER-HANGINGS. 


Dr.  Rasedon,  of  Mersburg,  has  directed  the 
attention  of  medical  men  to  the  danger  of  using 
Scheele’s  green,  either  in  painting  walls  or  in 
staining  paper-hangings.  He  thinks  that  by 
the  agency  of  moisture  a  certain  amount  of 
arsenuretted  hydrogen  is  evolved,  which  mate¬ 
rially  interferes  with  the  purity  of  the  air.  Ac¬ 
cording  to  Dr.  Rasedon,  pseudo-rheumatismal 
pains,  neuralgia,  cough,  lassitude,  and  emacia¬ 
tion,  are  produced  by  that  state  of  the  air,  and 
these  affections  get  worse  with  an  increase  of 
moisture  either  in  the  room  or  atmosphere.  The 
Government  of  Baden,  acting  upon  this  gentle¬ 
man’s  suggestion,  has  prohibited  the  use  of  the 
arsenite  of  copper  in  the  painting  of  rooms  or 
paper,  under  a  fine  of  from  one  to  four  pounds 
sterling.  (It  should  be  remembered,  however, 
that  in  Silesia  mortar  is  made  by  mixing  a  cer¬ 
tain  kind  of  arsenical  sand  with  the  lime,  and 
that  the  people  who  inhabit  houses  for  the 
building  of  which  such  mortar  has  been  used 
complain  of  none  of  the  ailments  above  men¬ 
tioned.)  The  cases  lately  recorded  at  Marl¬ 
borough  and  Tenterden  ought  to  be  a  warning 
of  the  danger  of  using  Scheele’s  green  in  cake 
ornaments. 


MILK  SECRETED  BY  THE  KIDNEYS. 

Urine  of  a  milky  appearance  is  a  common  oc¬ 
currence,  but  there  has  been,  till  lately,  no  case 
recorded  in  which  the  urine  has  been  found  to 
contain  all  the  component  parts  of  milk.  M. 
Reveil  has  just  published  one  in  the  “  Repertoire 
de  Pharmacie.”  “  I  can  certify,”  says  this 
gentleman,  “  that  in  the  case  I  am  reporting  the 
urine  was  voided  in  my  presence,  so  that  not 
the  least  suspicion  of  deception  could  be  enter¬ 
tained.  The  subject  is  a  child  of  twenty-two 
months  old,  being  suckled  by  its  mother,  and  I 
obtained  its  urine  by  receiving  it  in  a  very  clean 
tumbler.  I  used  to  repeat  the  operation  two  or 
three  times  a  day,  at  such  hours  as  I  was  not 
expected  in  the  ward,  this  case  having  occurred 
in  the  Hopital  Necker.  The  urine,  when  voided, 
was  of  a  milky  white  with  a  yellowish  tint ; 
when  allowed  to  stand  a  thick  white  and  creanjy 
layer  formed  on  the  surface,  owing  to  the  agglo¬ 
meration  of  fatty  particles  ;  at  the  fundus  of  the 
vessel  a  white  deposit  was  perceived,  formed  by 
a  little  mucus,  caseine,  and  a  few  butyrous 
globules.  The  urine  is  rendered  transparent  by 
ether  ;  heat,  however,  coagulates  it.  By  a  sub¬ 
sequent  very  careful  analysis  the  principal  ele¬ 


ments  of  milk,  viz.,  the  butyrous  globules, 
caseine,  albumen,  and  sugar,  were  severally  dis¬ 
covered.  Whence  comes  this  milk?  How  did 
it  reach  the  bladder?  These  questions  arise 
naturally  in  considering  such  an  extraordinary 
phenomenon.”  The  author,  however,  does  not 
indulge  in  any  attempt  at  resolving  these  ques¬ 
tions.  This  reminds  us  very  forcibly  of  the 
milky  fluid  which  was  lately  drawn  from  a  hydro¬ 
cele  by  M.  Yidal  (de  Cassis)  at  the  Hopital  du 
Midi.  Here  the  component  parts  of  milk  were 
also  found,  and  the  fluid,  authentically  analyzed, 
w'as  presented  to  the  Academy  of  Medicine  of 
Paris. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 


Fennell  Allman,  of  Charles-street,  St.  James’s- 
square,  Westminster,  for  certain  improvements 
in  apparatus  for  the  production  of  light  from 
electricity.  Patent  dated  September  28th,  1848. 
Enrolled  March  27th,  1849. 

This  specification  is  divided  into  two  parts. 
The  first  part  has  exclusive  reference  to  certain 
arrangements  for  regulating  and  maintaining  the 
proper  distance  between  the  electrodes  of  electric 
apparatus  for  the  production  of  light ;  the  second 
part,  to  certain  improvements  in  the  batteries, 
or  generators  of  currents  of  electricity  applicable 
thereto.  It  is  well  known  that  the  production 
of  light  from  electric  currents  is  best  obtained  by 
breaking  the  current  conductor,  and  fixing  at 
the  ends  of  the  broken  parts  two  pieces  of  carbon 
for  the  current  to  pass  through  ;  or  by  using  pla¬ 
tinum,  iridium,  or  some  other  comparatively 
infusible  metal  in  conjunction  with  carbon  ;  that 
is  to  say,  by  placing  a  piece  of  carbon  on  the 
positive  or  giving  pole,  or  terminal  point  of  the 
conducting  wire,  and  one  of  the  before-men¬ 
tioned  metals  on  the  negative  or  receiving  pole ; 
it  is  also  well  known  that  for  the  production  of  a 
good  light  three  things  must  necessarily  be 
complied  with.  First,  the  terminal  points — or, 
as  they  are  commonly  termed,  electrodes — must 
be  brought  into  actual  contact  with  each  other. 
Secondly,  on  the  current  being  passed  through, 
they  must  be  separated  a  limited  distance  ;  and, 
thirdly,  this  distance  must  be  maintained  and 
regulated  in  proportion  as  the  current  of  elec¬ 
tricity  varies  both  in  quantity  and  intensity, 
and  as  the  carbon  or  other  electrodes  become  con¬ 
sumed  or  dissipated  from  other  causes.  Many 
arrangements  have  been  proposed  for  attaining  the 
above  objects,  but  difficulties  have  arisen  in 
practice,  which  partially,  if  not  wholly,  destroy 
their  efficiency  for  the  purposes  of  illumination  ; 
columns  of  carbon  have  been  used  as  electrodes, 
the  lower  one  being  placed  upon  a  non¬ 
conductor  ;  discs  of  carbon  have  been  used,  the 
light  being  produced  between  their  edges  ;  mo¬ 
tion  has  been  also  given  to  the  electrodes  by  a 
train  of  wheels,  acting  as  clockwork,  for  main¬ 
taining  the  required  distance  between  them, 
such  machinery  being  regulated  according  to  the 
strength  of  the  induced  current.  Currents  of 
electricity  have  also  been  made  to  pass  through 
a  coil  of  wire  wfithin  which  a  piece  of  soft  iron 
is  placed;  the  induced  current  in  its  passage 
through  the  wire  causing  the  iron  to  rise  and  fall 
within  the  coil,  according  to  the  strength  of  the 
electric  current  at  the  moment,  and  regulating 
the  machinery  and  electrodes  as  before  de¬ 
scribed.  The  patentee  proposes  a  new  arrange¬ 
ment  of  apparatus  differing  from  any  of  the 
means  hitherto  used ;  the  separating  and  main¬ 
taining  the  electrodes  at  a  proper  distance  for 
the  production  of  a  steady  light  being  effected 
by  the  electric  current,  without  auxiliary  power 
or  assistance.  The  apparatus  by  which  the 
patentee  proposes  to  effect  the  object  in  view  is 
illustrated  by  engravings  which  accompany  the 
specification.  The  apparatus  is  constructed 
essentially  of  a  magnet  composed  of  plates  of 
steel,  which,  previous  to  the  forming  of  the 
magnet,  have  been  made  permanently  magnetic. 
The  magnet  is  centered  upon  a  spindle,  and  lies 
parallel  to  two  coils  of  copper  wire  or  ribbon ; 


the  patentee  prefers  these  coils  to  be  composed 
of  about  twenty-four  convolutions  of  broad 
copper  ribbon.  The  copper  coils  are  enclosed  in 
a  case;  a  weight  (with  counterpoise)  is  placed 
upon  the  spindle  of  the  magnet  for  the  purpose 
of  keeping  one  end  of  the  magnet  down ;  this 
may  be  fixed  in  any  position  around  the  spindle 
by  means  of  a  small  set-screw.  The  induced 
current  passes  in  and  through  the  coils  along  the 
case  enclosing  the  latter  to  a  bracket  or  arm 
affixed  to  this  case,  and  from  thence  along  a  piece 
of  thin  silver  foil  to  the  holder  of  the  upper  elec¬ 
trode,  and  through  the  under  electrode  and  its 
holder,  and,  finally,  back  again  to  the  battery. 
During  the  passage  of  the  current  in  this  man¬ 
ner  through  the  apparatus  the  two  first-named 
requisite  conditions  are  fulfilled,  namely,  the 
actual  contact  of  the  electrodes,  and  their  sub¬ 
sequent  separation,  caused  by  the  well-known 
deflection  of  the  magnet,  which  raises  the 
upper  electrode  by  the  intervention  of  a  rod. 
The  third  condition  will  follow  as  a  necessary 
consequence,  for,  as  the  electric  current  causes  a 
separation  of  the  electrodes  (and  too  great  a 
separation  would  break  the  circuit),  and  as  the 
weight  which  presses  on  the  spindle  upon  which 
the  magnet  is  centered,  and  which  acts  as  the 
antagonistic  force  to  the  dynamic  effect  of  the 
current,  would  always  bring  the  electrodes  in 
contact  upon  the  current  being  broken,  it  follows 
that  a  proper  distance  will  be  constantly  main¬ 
tained  between  the  electrodes.  In  working  the 
apparatus  it  would  be  necessary  to  push  up  the 
lower  electrode  through  its  holder,  and  with  it 
the  upper  electrode  and  the  magnet,  until  the 
latter  lies  at  an  angle  of  about  30°  to  the  direc¬ 
tion  of  the  current  in  its  passage  through  the 
coils  of  copper  ribbon ;  the  wider  such  ribbon  is 
used  the  longer  will  be  the  deflection  of  the 
magnet,  that  is  to  say,  the  greater  will  be  the 
angle  at  which  the  deflective  force  will  have 
effect.  On  the  current  being  passed  through, 
the  magnet  will  be  still  further  deflected,  and 
the  electrodes  separated  a  proper  distance  ;  this 
will  continue  to  be  the  case  during  the  con¬ 
sumption  of  the  carbon,  until  the  magnet  be 
brought  back  to  the  horizontal  position.  As 
the  deflective  force  of  the  current  becomes 
weaker  as  the  angle  of  the  magnet  increases, 
the  weight  which  presses  on  the  spindle  should 
also  lessen  in  a  like  proportion  ;  this  is  effected 
by  the  latter  leaning  more  over  the  centre  of  the 
spindle  as  the  angle  increases.  In  another 
arrangement  of  the  patentee  the  preceding  ob¬ 
jects  are  attained  by  the  combination  of  a  per¬ 
manent  magnet  with  induced  or  temporary  mag¬ 
nets  ;  the  temporary  magnets  being  composed  of 
pieces  of  soft  iron  enclosed  within  coils  of  ribbon 
or  wire  insulated  in  the  usual  manner,  one  being 
placed  at  each  end  of  the  permanent  magnet 
centered  as  before  described  ;  the  repulsive  force 
of  the  like  poles  of  the  permanent  and  induced 
magnets  being  rendered  available  for  the  raising 
of  the  upper  electrode,  the  other  parts  being 
arranged  as  in  the  preceding  case. 

The  patentee  gives  a  third  modification,  in 
which  four  temporary  or  induced  magnets  are 
used,  one  of  them  being  fixed  at  each  end  of  a 
lever  centered  and  weighted,  and  connected  with 
the  electrodes  as  described.  The  other  two 
magnets  are  fixed  and  placed  opposite  to  the  two 
first,  like  poles,  being  presented  to  each  other. 
It  is  evident  that,  upon  a  current  of  electricity 
being  passed  through  the  coils  surrounding  the 
pieces  of  soft  iron  thus  rendered  magnetic,  those 
placed  at  each  end  of  the  lever  will  be  repelled, 
causing  the  upper  electrode  to  be  raised  as  de¬ 
sired.  In  all  the  arrangements  hitherto  de¬ 
scribed  the  repulsive  force  alone  is  made  use  of; 
but  by  reversing  the  arrangement,  opposite  poles 
being  presented  to  each  other,  the  attractive 
force  may  be  made  use  of  to  raise  and  keep  the 
electrodes  apart. 

Another  of  the  effects  produced  by  currents  of 
electricity  is  made  use  of  for  maintaining  the 
electrodes  apart  for  the  production  of  the  phe¬ 
nomenon  of  light,  viz.,  the  well-known  calorific 
effect  produced  by  passing  a  strong  current  of 
voltaic  or  other  electricity  through  too  email  a 
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conductor.  Two  mechanical  arrangements  in 
connection  with  the  carbon  or  luminous  ter¬ 
minals  of  the  circuit  are  described  by  the 
patentee.  In  one  case  the  passage  of  the  cur¬ 
rent  is  more  or  less  obstructed,  as  desired,  by 
causing  it  to  pass  through  a  jointed  rod  of  metal 
in  its  passage  to  the  electrodes.  At  the  joining 
of  the  two  parts  of  the  rod  a  plug  is  fitted  of  a 
semicircular  or  D  shape,  through  which  the 
current  must  pass,  so  that,  by  turning  the  plug 
round,  more  or  less  of  its  surface  may  be  pre¬ 
sented  to  the  ends  of  the  adjoining  metal  rods. 
Supposing  the  plug  to  be  so  turned  that  very 
little  surface  be  presented,  the  rods  will  neces¬ 
sarily  become  heated  and  elongated  accordingly, 
such  elongation  being  rendered  available  through 
the  intervention  of  suitable  springs  and  levers 
for  raising  the  upper  electrode. 

The  second  method  described  is  by  making 
the  current  pass  through  a  compound  conducting- 
rod  of  steel  and  brass  rivetted  together,  so  that 
as  the  electric  current  heats  the  rod  it  will  be¬ 
come  bent,  owing  to  the  unequal  e.xpansion  of 
the  two  metals  under  equal  temperature  ;  that 
side  towards  which  the  brass  is  placed  becoming 
the  convex,  and  the  steel  side  the  concave, 
surface  ;  this  bending  of  the  conducting-rod 
serves  to  raise  the  upper  electrode. 

In  the  next  and  last  arrangement  the  manage¬ 
ment  of  the  electrodes  is  effected  by  the  decom¬ 
posing  action  of  a  voltaic  or  other  current  of 
electricity  ;  this  arrangement  may  be  also  applied 
to  show  the  “  intensity  effect,”  as  it  is  termed, 
of  the  current  used.  The  apparatus  described 
consists  of  a  cylindrical  brass  vessel,  within 
which  is  a  glass  cylindrical  vessel  fitted  with  a 
cover,  to  which  is  fixed  a  tube  passing  up  verti¬ 
cally  through  guides  in  the  upper  part  of  the 
brass  vessel,  and  capable  of  sliding  up  and  dorvn 
therein.  Within  this  inner  glass  vessel  are 
suspended  two  plates  of  platinum,  about  five 
inches  long,  by  two  and  a  half  wide,  and  about  a 
quarter  of  an  inch  apart ;  these  plates  act  as  a 
common  voltameter.  Around  the  inner  glass 
vessel  is  placed  a  concentric  vessel  of  glass, 
which  contains  the  liquid  to  be  decomposed 
(sulphuric  acid  and  water).  Now,  on  a  proper 
connection  being  made  with  the  voltaic  or  other 
battery,  as  the  current  passes  through  the  plates 
of  platinum,  and  away  through  the  electrodes 
back  to  the  battery,  the  liquid  contained  in  the 
apparatus  will  be  decomposed,  and  the  gases 
arising  therefrom  will  force  up  the  inner  glass 
vessel  and  tube,  upon  which  is  placed  a  button 
pressing  upon  levers,  the  opposite  ends  of  which 
levers  respectively  separate  the  electrodes  a  suffi¬ 
cient  distance  apart,  and  move  an  arm  or  indicator 
before  a  dialplate,  showing  the  intensity'  and 
variations  of  the  electric  current  passing  through 
the  apparatus.  The  gases  are  allowed  to  escape 
through  a  small  opening  in  the  upper  part  of  the 
tube,  such  opening  being  so  regulated  by  a  screw 
as  to  prevent  the  gases  becoming  too  condensed, 
and  raising  the  inner  glass  vessel  too  much, 
which  would  tend  to  part  the  electrodes  too 
widely,  and  thus  to  extinguishing  light. 

The  last  part  of  the  invention  relates  to  the 
batteries  employed  for  the  production  of  light, 
and  is  confined  to  the  egress  and  ingress  of  the 
acid  or  other  liquid  employed  therein.  The 
carrying  off  of  the  exhausted  liquid  is  effected  by 
a  syphon,  one  leg  of  which  dips  into  the  liquid 
in  that  part  of  the  battery  from  which  it  is  to  be 
drawn  off ;  the  opposite  leg  dipping  into  a 
vessel  suspended  from  one  end  of  a  centered  lever. 
The  top  of  this  vessel  must  be  rather  below  the 
level  of  the  liquid  in  the  battery ;  it  must  also 
be  kept  full,  and  balanced  by  a  weight  at  the 
opposite  end  of  the  beam  or  lever.  Now,  as  the 
exhausted  liquid  from  the  battery  passes  off 
through  the  syphon  (supposing  the  liquid  to  be 
over  exhausted,  and  a  heavy  liquid,  such  as  sul¬ 
phate  of  zinc,  to  pass  through  the  syphon  into 
the  suspended  receiving-vessel),  the  vessel  of 
liquid  will  overbalance  the  weight  at  the  oppo¬ 
site  end  of  the  lever,  thereby  lengthening  the 
leg  of  the  syphon  at  that  side,  and  increasing  the 
flow  until  the  liquid  passing  from  the  battery  be 
of  the  density  desired  for  the  efiicient  working  of 


the  apparatus  producing  the  light.  Another 
means  is  described  for  effecting  the  same  object, 
by  regulating  the  flowing  off  of  the  exhausted 
liquid  from  the  battery  by  a  hollow  ballcock. 
When  the  liquid  is  over  saturated,  or  more  dense 
than  desired,  it  will  have  the  effect  of  partially 
raising  tlie  ball,  and  increasing  the  opening 
through  which  the  liquid  passes  from  the  bat¬ 
tery.  In  some  cases  the  patentee  makes  use  of 
forcepumps,  or  other  hydraulic  machinery 
worked  by  some  power  or  force,  such  as  is  com¬ 
monly  used  for  forcing  or  raising  liquids,  for  the 
purpose  of  supplying  the  necessary  quantity  of 
liquid  to  the  batteries,  thereby  avoiding  much 
labour  and  expense,  when  the  batteries  are  sta¬ 
tioned  at  a  distance  from  the  supply  reservoir,  or 
when  placed  upon  different  levels. 

After  describing  the  nature  of  his  inventions, 
and  the  several  manners  in  which  the  same  can 
be  practically  carried  out,  the  patentee  claims  :  — 

First.  The  exclusive  use  of  a  conductor  or 
conductors  of  voltaic  or  other  electricity,  in  con¬ 
nection  with  a  permanent  magnet  or  magnets,  as 
an  improvement  in  apparatus  for  the  production 
of  light  from  electricity. 

Secondly.  The  use  of  pernianent  and  induced 
or  temporary  magnets  in  conjunction,  as  an  im¬ 
provement  in  apparatus  for  the  production  of 
light  from  electricity. 

Thirdly.  The  employment  or  use  of  conductors 
of  voltaic  or  other  currents  of  electricity,  ar¬ 
ranged  in  such  a  manner  that  the  like  poles  of 
such  conductors  are  presented  so  as  to  repel  each 
other,  as  an  improvement  in  apparatus  for  the 
production  of  light  from  electricity. 

Fourthly'.  The  use  of  eonductors  of  currents  of 
electricity  in  conjunction  with  temporary  or  in¬ 
duced  magnets,  or  of  induced  magnets  alone,  as 
an  improvement  in  apparatus  for  the  production 
of  light  from  electricity. 

Fifthly.  lie  claims  as  his  invention  the  me¬ 
thods  described,  or  any' other  means  whereby  the 
calorific  effects  of  currents  of  voltaic  or  other 
electrictiy  are  made  available  for  the  manage¬ 
ment  of  the  electrodes  in  apparatus  for  the  pro¬ 
duction  of  light  from  electricity. 

Sixthly.  Tl'.e  arrangement  described,  or  any 
other  modification  thereof,  whereby  the  decom¬ 
posing  effects  of  currents  of  electricity  are  ren¬ 
dered  available  for  separating  and  maintaining 
the  electrodes  or  luminous  terminals  of  the 
current  at  a  limited  distance,  as  an  improve¬ 
ment  in  apparatus  for  the  production  of  light 
from  electricity  ;  also  the  use  of  the  voltameter 
as  described. 

Seventhly.  The  apparatus  or  arrangements  de¬ 
scribed,  or  any  modification  thereof,  whereby  the 
drawing  off  of  the  exhausted  liquid  from  a  bat¬ 
tery  is  entirely  governed  by  the  gravity  or  den¬ 
sity  of  the  liquicl. 

Eighthly.  The  use  of  forcepumps  and  other 
hydraulic  machinery  or  apparatus,  in  connec¬ 
tion  with  electric  batteries  for  the  production  of 
light. 


Andrew  Paton  Halliday,  of  Manchester,  ma¬ 
nufacturing  chemist,  for  certain  improvements  in 
the  manufacture  of  pyroligneous  acid.  Patent 
dated  Sept.  28th,  1848.  Enrolled  March  28th, 
1849. 

This  specification  relates  to  certain  improved 
methods  of  obtaining  pyroligneous  acid  from  the 
substances  usually  used  for  such  purpose.  Py¬ 
roligneous  acid  has  hitherto  been  usually  ob¬ 
tained  by  the  destructive  distillation  of  oak  or 
other  wood.  The  process  mostly  in  use  now  is 
as  follows  : —Branches  or  billets  of  oak  or  other 
wood  are  placed  in  a  cylindrical  tube,  or  retort ; 
the  external  surface  of  the  latter  is  heated  from 
a  furnace  or  by  some  other  suitable  means  ;  the 
wood  in  the  retort  becomes  carbonized,  and  the 
gas  evolved  is  carried  away  through  a  pipe 
(which  opens  into  the  retort),  either  direct  or 
through  an  intervening  main  to  the  condenser, 
which  usually  consists  of  a  number  of  pipes  or 
tubes  immersed  in  water,  through  w'hich  the 
manufactured  gas  passes.  It  is  also  well  known 
that  sawdust,  wood-turnings,  wood-chips,  spent 
dyewoods,  spent  tan  and  peat,  have  likewise 


occasionally  been  used  for  the  manufacture  of 
pyroligneous  acid;  the  process  being  almost  the 
same  as  that  just  now  described  for  the  destruc¬ 
tive  distillation  of  branches  or  billets  of  wood. 
These  substances  (sawdust,  wood -turnings,  &c.) 
yield,  however,  only  comparatively  small  quan¬ 
tity  of  acid,  owing  to  the  minute  division  of 
the  molecules  ;  for,  upon  the  retort  being  charged 
and  heated,  the  particles  of  matter  in  immediate 
contact  with  the  inner  surface  of  the  retort 
become  completely  charred,  while  the  particles 
near  the  centre  of  the  retort  are  scarcely 
affected,  in  consequence  of  the  non-conducting 
quality  of  the  coating  of  charcoal  thus  formed 
around  them.  Now,  the  object  of  this  invention 
is,  to  utilize  these  before-mentioned  materials,  or 
any'  other  similar  vegetable  substances,  and  to 
produce  therefrom  a  much  larger  proportion  of 
acid  than  the  old  process  will  yield.  In  carrying 
out  these  improvements,  a  retort  may  be  made 
use  of,  and  heated  by  a  furnace  in  the  usual 
manner ;  the  raw  material  is  introduced  into  a 
hopper,  whence  it  is  fed  through  a  pipe  by 
means  of  a  screw  revolving  in  the  latter  to  the 
retort,  which  has  also  a  screw  of  about  the  same 
diameter  as  the  one  inside.  A  revolving  mo¬ 
tion  being  given  to  the  screw  in  the  feeding- 
pipe,  by  means  of  a  steam-engine  or  some  other 
appliance  of  the  kind,  the  material  is  passed 
gradually,  in  a  state  of  commotion,  through  the 
heated  retort.  At  the  extreme  end  of  the  retort 
two  pipes  branch  off",  one  passing  downwards  and 
dipping  into  a  vessel  or  cistern  of  water,  into 
which  the  carbonized  substance  falls  ;  the  other 
pipe  passes  upwards,  for  the  conveyance  of  the 
gases  given  off  during  the  destructive  distillation 
of  the  material  to  a  main  conduit-pipe  leading 
to  the  condenser,  which  may  be  constructed 
according  to  any  of  the  approved  modes  now 
in  use. 

The  velocity  of  the  motion  imparted  to  the 
revolving  screw  is  to  be  regulated  in  proirortion  to 
the  rapidity  of  the  destructive  distillation,  and  to 
the  quality  of  material  used,  as  determined  by 
experience.  It  will  thus  be  seen  that  any  of 
the  before-named  substances  may  be  econo¬ 
mically  used,  such  substances  being  properly 
and  perfectly  carbonized  in  being  passed  by  this 
means  in  a  state  of  commotion  through  the 
retort.  The  other  products  of  the  destructive 
distillation  may  be  applied  to  the  purposes  for 
which  they  are  generally  used. 

The  patentee  proposes  also  another  method  of 
manufacturing  pyroligneous  acid.  This  method 
is  as  follows : — 

In  lieu  of  the  ordinary  retort  as  before  de¬ 
scribed,  a  double  pipe  or  tube  is  made  use  of,  a 
space  of  a  few  inches  being  left  between  the  two 
component  tubes  or  pipes.  The  inner  pipe  is  for 
holding  any  of  the  before-mentioned  substances 
to  be  distilled,  and  the  space  between  the  two 
pipes  for  the  passage  of  steam,  for  the  purpose  of 
laising  the  temperature  of  the  inner  tube  as 
desired.  A  pipe  passes  out  near  the  top  of  the 
retort,  through  which  the  pyroligneous  gas  and 
waste  steam  passes  to  the  condenser.  The  whole 
apparatus  (that  is  the  retort,  formed  by  the  two 
tubes)  is  placed  on  end,  and  the  steam  passed  in 
through  the  bottom  cover  of  the  tubes.  The 
patentee  prefers  the  outer  casing  of  the  retort 
to  b6  made  of  cast  iron  or  firebrick  ;  in  case  of 
branches  or  billets  of  wood  being  used,  the  inner 
tube  may  be  made  of  strong  iron  wire,  or  of  wire 
gauze ;  if  any  cf  the  more  minutely  divided 
substances  before  mentioned  be  made  use  of,  a 
cylinder  of  iron  perforated  with  a  multitude  of 
minute  holes  will  answer  best  for  the  inner 
tube. 

The  patentee  claims  : — 

First.  The  means  described  and  explained  for 
the  destructive  distillation  of  sawdust,  wood- 
turnings,  wood-chips,  spent  dyewoods,  spent 
tan,  peat,  or  other  ligneous  substances,  in  the 
manufacture  of  pyroligneous  acid,  and  the  ma¬ 
chinery,  before  described,  for  effecting  such  dis¬ 
tillation. 

Secondly.  The  means  described  of  manufac¬ 
turing  pyroligneous  acid  from  any  of  the  before- 
mentioned  or  other  similar  substances  by  means 
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of  steam,  in  the  manner  explained,  or  any  modi 
fication  thereof. 


patents  eecently  granted. 


list  of  ENGLISH  PATENTS  FOR  THE  WEEK  ENDING 
APRIL  3d,  1849. 

A  grant  of  an  extension  of  an  invention  for  the 
term  of  four  years  from  the  4th  instant  for  a 
certain  improvement  or  improvements  in  the 
making  and  manufacturing  of  axletrees,  for 
carriages  and  other  cylindrical  and  conical  shafts. 
To  Charles  Geach  and  Thomas  Walker,  as¬ 
signees  of  James  Hardy,  the  original  inventor. 

William  M‘Bride,  jun.,  of  Sligo,  in  the 
kingdom  of  Ireland,  but  now  of  Harve,  in  the 
Republic  of  France,  merchant,  for  improvements 
in  the  apparatus  and  process  for  converting  salt 
water  into  fresh  water,  and  in  oxygenating  water. 
Patent  dated  April  2d,  1849  ;  six  months. 

Alfred  Vincent  Newton,  of  Chancery-lane, 
mechanical  draughtsman,  for  improvements  in 
separating  and  assorting  solid  materials  or  sub¬ 
stances  of  different  specific  gravities.  Patent 
dated  April  2d,  1849 ;  six  months. —  (Com¬ 
munication), 

Samuel  Alfred  Carpenter,  of  Birmingham,  in 
the  county  of  Warwick,  manufacturer,  for  a 
certain  improvement  in,  or  a  substitute  for, 
buckles.  Patent  dated  April  3d,  1849;  six 
months. 

William  Parry,  of  Plymouth,  in  the  county  of 
Devon,  Esq.,  for  certain  improvements  in  shoeing 
horses,  and  in  horseshoes.  Patent  dated  April 
3d,  1849  ;  six  months. 

Henry  Dunington,  of  Nottingham,  manu¬ 
facturer,  for  improvements  in  the  manufacture 
of  looped  fabrics,  and  in  the  making  of  gloves 
and  hatbands.  Patent  dated  April  3d,  1849  ; 
six  months. 

James  Godfrey  Wilson,  engineer,  of  Chelsea, 
and  William  Pidding,  of  Elizabeth-street,  Pim¬ 
lico,  for  improvements  in  obtaining  perfect  com¬ 
bustion,  and  in  apparatus  relating  thereto,  the 
same  being  applicable  to  every  description  of 
furnace  and  fireplace,  as  also  to  other  purposes 
where  inflammable  matter  or  material  is  made 
nseof.  Patentdated  April  3d,  1849  ;  sixmonths. 


LIST  OF  PATENTS  THAT  HAVE  PASSED  THE  GREAT 

SEAL  OF  SCOTLAND  FROM  THE  22d  OF  FEBRUARY, 

1849,  TO  THE  22d  OF  MARCH,  1849,  INCLUSIVE. 

Samuel  Wellman  Wright,  of  Chalford,  in  the 
county  of  Gloucester,  civil  engineer,  for  certain 
improvements  in  preparing  fibrous  substances 
for  spinning,  and  in  machinery  and  apparatus 
connected  therewith.  Sealed  28th  February, 
1849 ;  six  months. 

Michael  Loam,  of  Treskerley,  in  the  parish  of 
Gwennap,  in  the  county  of  Cornwall,  engineer, 
for  improvements  in  the  manufacture  of  fuzees. 
Sealed  28th  February,  1849  ;  six  months. 

William  Edward  Newton,  of  Chancerj'-lane, 
in  the  county  of  Middlesex,  civil  engineer,  for  a 
certain  improvement  or  improvements  in  the 
construction  of  wheels.  Sealed  5th  March,  1849 ; 
six  months. 

Robert  Johnson,  of  Holly  hall  Works,  near 
Dudley,  in  the  county  of  Stafford,  engineer,  for 
improvements  in  the  manufacture  of  stoves. 
Sealed  6th  March,  1849  ;  four  months. 

John  Smith,  of  Hare  Craig,  Dundee,  factor  to 
Lord  Douglas,  of  Douglas,  for  improvements  in 
the  manufacture  of  flour,  applicable  in  the 
making  of  bread,  biscuits,  and  pastry.  Sealed 
6th  March,  1849  ;  six  months. 

William  Edward  Staite,  of  Throgmorton-street, 
in  the  city  of  London,  civil  engineer,  for  improve¬ 
ments  in  the  construction  of  galvanic  batteries, 
in  the  formation  of  magnets,  and  in  the  application 
of  electricity  and  magnetism  for  the  purpose  of 
lighting  and  signalizing ;  as  also  a  mode  or 
modes  of  employing  the  said  galvanic  batteries, 
or  some  of  them,  for  the  purpose  of  obtaining 
chemical  products.  Sealed  7th  March,  1849; 
six  months. 

Charles  Thomas  Pearce,  of  Park- road.  Re¬ 
gent’ s-park,  in  the  county  of  Middlesex,  Esq., 


for  improvements  in  apparatus  for  obtaining  light 
by  electric  agency.  Sealed  7th  March,  1849  ; 
six  months. 

Richard  Laming,  of  Clichy  la  Garonne,  in  the 
Republic  of  France,  chemist,  for  improvements 
in  the  modes  of  obtaining  or  manufacturing  sul¬ 
phuric  acid.  Sealed  9th  March,  1849  ;  six 
months. 

George  Nasmyth,  of  Great  George-street,  in 
the  city  of  Westminster,  civil  engineer,  for  cer¬ 
tain  improvements  in  the  construction  of  fire¬ 
proof  flooring  and  roofing,  which  improvements 
are  Jflso  applicable  to  the  construction  of  via- 
ductsi  aqueducts,  and  culverts.  Sealed  12th 
March,  1849  ;  four  months. 

Thomas  Henry  Russell,  of  Wednesbury,  pa¬ 
tent  tube-manufacturer,  and  John  Stephen  Wool- 
rich,  of  Birmingham,  chemist,  for  improvements 
in  coating  iron,  and  certain  other  metals  and 
alloys  of  metals.  Sealed  13th  March,  1849  ;  six 
months. 

George  Fergusson  Wilson,  of  Belmont,  Vaux- 
hall,  gentleman,  for  improvements  in  separating 
the  more  liquid  parts  from  the  more  solid  parts 
of  fatty  and  oily  matters,  and  in  separating  fatty 
and  oily  matters  from  foreign  matters,  and  in  the 
manufacture  of  candles  and  night  lights.  Sealed 
13th  March,  1849  ;  six  months. 

Charles  Robert  Collins,  of  Brunswick-street, 
in  the  city  of  Glasgow,  North  Britain,  paper- 
manufacturer,  for  a  certain  improvement  or  im¬ 
provements  in  the  manufacture  of  paper.  Sealed 
14th  March,  1849  ;  four  months, 

John  Hick,  of  Bolton-le-Moors,  in  the  county 
of  Lancaster,  engineer,  and  William  Hodgson 
Gratrix,  of  Salford,  in  the  county  of  Lancaster, 
engineer,  for  certain  improvements  in  steam- 
engines,  which  improvements  are  more  par¬ 
ticularly  applicable  to  marine-engines  ;  and  also 
improvements  in  machinery  or  apparatus  for 
propelling  vessels.  Sealed  16th  March,  1849 ; 
six  months, 

William  Edward  Newton,  of  Chancery-lane, 
in  the  county  of  Middlesex,  civil  engineer,  for 
improvements  in  engines  or  apparatus,  princi¬ 
pally  designed  for  pumping  water.  Sealed  19th 
March,  1849  ;  six  months. 

William  Galloway  and  John  Galloway,  of 
Knott-mill  Ironworks,  Hulrae,  in  the  borough  of 
Manchester,  and  county  of  Lancaster,  engineers, 
for  certain  improvements  in  steam-engines. 
Sealed  21st  of  March,  1849  ;  four  months. 

Thomas  Robinson,  of  Leeds,  in  the  county  of 
York,  flaxdresser,  for  improvements  in  ma¬ 
chinery'  for  breaking,  scutching,  cutting,  heck¬ 
ling,  dressing,  combing,  carding,  drawing,  roving, 
spinning,  and  doubling  flax,  hemp,  tow,  wool, 
silk,  and  other  fibrous  substances,  and  in  uniting 
fibrous  substances.  Sealed  21st  March,  1849  ; 
six  months. 


LIST  OF  PATENTS  THAT  HAVE  PASSED  THE  GREAT 
SEAL  OF  IRELAND  FROM  THE  20TH  OF  FEBRUARY, 
1849,  TO  THE  20th  OF  MARCH,  1849,  INCLU¬ 
SIVE. 

William  Martin,  of  St.  Pierre  les  Calais,  in  the 
Republic  of  France,  mechanist,  for  certain  im¬ 
provements  in  machinery  for  figuring  textile 
fabrics,  parts  of  which  improvements  are  appli¬ 
cable  to  playing  certain  musical  instruments, 
and  to  printing  and  other  like  purposes.  Sealed 
21st  February,  1849  ;  six  months. 


PATENTS  RECENTLY  EXPIRED. 


J.  Fenton,  of  Sydenham,  for  a  composition  or 
material  to  be  used  as  a  substitute  for  soap.  Pa¬ 
tent  dated  April  3d,  1835;  expired  April  3d, 
1849. 

H.  W.  Nunn,  of  Newport,  for  improvements 
in  manufacturing  the  ornamental  parts  of  lace, 
and  producing  ornamented  or  embroidered  lace. 
Patent  dated  April  3d,  1835  ;  expired  April  3d, 
1849. 

G.  E.  Donisthorpe,  of  Leicester,  and  H.  Raw- 
son,  for  certain  improvements  in  the  combing  of 
wool  and  other  fibrous  substances.  Patent 
dated  April  3d,  1835  ;  expired  April  3d,  1849, 


R.  Gillespie,  of  Piccadilly,  for  certain  improve¬ 
ments  in  trusses  or  instruments  for  the  cure  of 
hernia  or  rupture.  Patent  dated  April  3d, 
1835;  expired  April  3d,  1849. — (Ccmmunica- 
tion.) 

J.  Hardy,  of  Wednesbury,  for  a  certain  im¬ 
provement  or  improvements  in  the  making  or 
manufacturing  of  axletrees  for  carriages  and 
other  cylindrical  or  conical  shafts.  Patent  dated 
April  4th,  1835  ;  expired  April  4th,  1849. 


USES  OF  HORSE-CHESNUTS. 


M.  Chevalier,  at  the  close  of  certain  investi¬ 
gations  he  has  made  concerning  the  horse- 
chesnut  (Hisculus  hippocast,  L.),  has  stated  :  — 
1st.  The  fruit  of  the  horse- chesnut- tree  can  be 
used  for  the  food  of  cattle,  or  the  fattening  of 
fowls,  either  decorticated  or  not,  freed  or  not  of 
its  bitter  principle,  either  in  paste  or  powder. 
2d.  It  will  yield  a  starchy  fsecula,  useful  for 
food,  or  which  may  be  turned  into  glucose, 
alcohol,  &c. ;  or  used  as  paste  for  washing  the 
hands  ;  for  making  bookbinders’,  weavers’,  or 
paper-stainers’  glue,  for  manufacturing  paste¬ 
board,  oil  for  burning,  and  resins  which  may  be 
added  to  varnish  ;  or  lastly,  for  making  a  liquid 
useful  in  the  washing  of  linen  and  the  steeping 
of  flax.  3d.  It  may  be  used  as  fuel ;  the  ashes 
will  ansM'er  very  well  for  the  production  of 
potash,  and  as  a  remedy  for  certain  complaints 
which  affect  domestic  animals  ;  the  wood  finally 
may  serve  to  make  thin  planks,  and  may  be  used 
also  for  engraving  or  turning. 


Births  and  Deaths  in  London  during  the 
Week  ending  Saturday  Last. — The  return  of 
the  Registrar- General  of  births  and  deaths  in  the 
metropolis  during  the  week  ending  on  Saturday 
last  shows  the  number  of  deaths  from  all  causes 
to  be  994,  being  thirty'-one  more  than  the  weekly 
average  of  five  springs.  The  return,  however, 
shows  that  the  public  health  improves  with  the 
progress  of  the  early  months,  and  that  the  mor¬ 
tality  has  fallen  to  the  rate  of  that  of  October. 
The  fatal  cases  of  cholera  are  thus  given : — Ken¬ 
sington  ;  Town. — F.  28,  “  malignant  cholera,  and 
not  injuries  by  violence  alleged  to  have  been  done 
to  her” — inquest.  St.  Martin-in-the-Fields  ; 
Charing-cross. — F.  38,  “  cholera  spasmodica  (10 
hours).”  Mr.  Leonard,  the  registrar,  states  that 
“  the  deceased  was  reported  as  a  charwoman,  but, 
in  fact,  was  an  unfortunate  female  of  intemperate 
habits,  brought  to  the  workhouse  at  six  p.m.  on 
the  7th  inst.  in  a  state  of  collapse.  The  house- 
surgeon  and  assistant  gave  immediate  attendance, 
and  at  half-past  nine  the  district  surgeon  also  : 
death  occurred  at  ten  p.m.  On  the  morning  of 
Easter  Sunday  the  district  officer  of  health 
visited  the  house.  No.  5,  Hanover- court.  Long- 
acre,  and  reported  it  to  be  a  ‘  house  of  accommo  ¬ 
dation.’  In  a  small  yard,  about  four  feet  by  ten 
feet,  is  a  deep  cesspool,  not  sufficiently  protected, 
and  very  offensive.  The  under  part  of  the  house 
receives  the  dust  and  refuse  ;  and  the  drain-water 
from  the  small  yard  runs  in  a  pipe  into  the  cellar, 
and  is  caught  in  a  tub  or  butt.  The  rooms,  which 
are  two  on  a  floor,  are  cleanly  kept.  The  two 
officers  of  health  visited  this  house  on  the  26th 
of  August  last  year,  and  from  notes  then  taken  I 
find  that  over  a  surface  of  about  6,480  square 
feet  there  is  no  surface  drainage,  or  very  insuffi¬ 
cient  ;  that  the  cesspool  of  the  above  house  had 
been  emptied  about  the  I7th  of  July  of  the  same 
year,  and  that  there  appeared  to  be  no  drain. 
The  next  house  has  also  arrangements  of  the  very 
worst  possible  description.”  St.  Pancras;  Cam- 
den-town. —  M.  34,  “  Asiatic  cholera,  active 
syunptoms  (18  hours) ;  continued  fever  (3  days).” 
Mr.  Barth,  medical  attendant,  states,  that  “  all 
the  symptoms  of  Asiatic  cholera  were  well  marked 
in  the  patient  except  cramps,  which  were  very 
partial,  and  restricted  to  the  upper  extremities. 
Lips  and  face  blue,  and  collapse,  diarrhoea,  rice- 
water.  Transfusion  of  thirty  ounces  of  blood 
was  tried  while  in  collapse,  which  rallied  him  for 
a  day,  but  he  died  three  days  afterwards  of  con¬ 
tinued  fever.’’  Greenwich;  Woolwich  Arsenal. — 
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In  Royal  Ordnance  Hospital,  M.  23,  “  debility 
(20 days);  cholera biliosa (18 hours)  Greenwich 
West. — In  Dreadnought  Hospital,  M.  14,  “  cho¬ 
lera,”  p.m.  The  number  of  births  registered  in 
the  week  was  1,225. 

The  Cholera  in  Paris. — The  number  of  cho¬ 
lera  cases  admitted  into  the  hospitals  in  Paris 
during  the  last  two  days  has  diminished.  It  was 
34,  while  in  the  preceding  days  it  was  62.  The 
number  of  cases  in  the  different  civil  and  military 
hospitals,  from  its  first  invasion,  has  been,  ac¬ 
cording  to  the  Union  Medicale,  1,009,  of  whom 
663  have  died.  The  mortality  differs  remarkably 
in  the  military  hospitals  from  that  in  the  other 
similar  establishments.  Hitherto  in  the  first  it 
has  been  but  a  little  more  than  one  third,  while 
in  the  others  it  has  been  59  in  100.  This  differ¬ 
ence  is  explained  by  the  dissimilarity  between 
the  two  classes,  and  more  particularly  by  the 
frightful  mortality  at  the  Saltpetriere.  In  this 
asylum  for  old  age  the  disease  continues  its  ra¬ 
vages  upon  a  par  with  those  of  1832.  Within 
the  last  two  days  there  have  been  89  new  cases, 
which  make  the  total  amount  to  419,  among 
whom  there  have  been  279  deaths.  It  is  not  only 
the  infirm  and  incurable  that  are  attacked  ;  the 
ward  for  lunatics,  which  is  filled  with  women  of 
all  ages,  furnishes  an  equal  number  of  victims. 
The  persons  employed  in  the  infirmary  and  other 
parts  of  the  hospital  have  been  attacked  in  great 
numbers,  and  two  outdoor  students  in  medicine 
have  very  nearly  fallen  victims  to  their  zeal.  The 
directors  of  the  hospitals,  who  have  been  se¬ 
conded  by  all  the  medical  men  of  the  Saltpetriere 
with  the  most  admirable  zeal  and  courage,  have 
come  to  the  only  resolution  which  can  have  effi  - 
cacy,  and  that  is  to  reduce  the  accumulation  of 
6,000  persons,  the  amount  of  its  population,  by 
disseminating  them.  All  the  women  who  are 
able  to  leave  the  establishment  will  be  desired  to 
return  to  their  families,  and  as  long  as  they  re¬ 
main  out  they  will  receive  a  daily  relief  of  75 
centimes.  Notwithstanding  the  reports  of  the 
slight  intensity  and  prevalence  of  the  cholera, 
much  alarm  prevails  respecting  it  in  Paris,  seve¬ 
ral  persons  of  note  having  already  died  of  it. 
This  fact  alone  is  sufficient  to  explain  the  public 
uneasiness.  Fifteen  members  of  the  Assembly 
are  said  to  have  been  attacked,  five  of  whom  are 
already  reported  dead.  Several  cases  of  death  by 
the  epidemic  among  the  upper  classes  have  also 
been  reported.  Among  the  representatives  at¬ 
tacked  by  cholera  is  stated  the  name  of  M.  Payer, 
formerly  secretary  to  M.  de  Lamartine. — Galig- 
nani’s  Messenger,  April  9. 

Apothecaries’ -HALL. — The  following  are  the 
names  of  gentlemen  who  passed  their  examina¬ 
tion  in  the  science  and  practice  of  medicine,  and 
received  certificates  to  practise,  on  Thursday, 
April  6,  1849: — George  King,  Caine,  Wilts; 
John  Rorie,  Plymouth  ;  John  Wilcocks  Wakem, 
Truro,  Cornwall ;  Edward  John  Vivian ;  Joseph 
Powell  Swanwick,  Prestbury,  Cheshire  ;  John 
Buncombe,  Taunton,  Somerset;  John  Dix, 
Smallburgh,  Norfolk ;  Theobald  Ringer,  Lan- 
ghame,  Carmarthenshire ;  Charles  Anthony 
Floyer,  Floore,  Northamptonshire ;  Richard 
Edmonds  Price,  Marlborough,  Wilts ;  Edward 
Leopard  Neville,  Esher,  Surrey;  Edward 
Buckell,  Chichester;  John  Weekes,  Tavistock, 
Devonshire;  Franklen  George  Evans,  Cardiff, 
Glamorganshire ;  William  Kitchen  Parker,  Peter¬ 
borough;  Samuel  Atkinson  Brough,  Marlbo¬ 
rough,  Wilts;  George  Smith.  Axbridge,  Somer¬ 
set;  Richard  Pope  Jeston,  Henley-on-Thames, 
Oxon. 

Royal  College  of  Surgeons. — The  follow¬ 
ing  members  of  the  college  having  undergone 
the  necessary  examinations  were  admitted 
“  fellows  ’’  at  the  last  meeting  of  the  coun¬ 
cil,  viz.,  Messrs.  Edgar  Barker,  Edgware- 
road,  diploma  dated  March  6,  1824 ;  Henry 
Butler,  Hobart-town,  Van  Diemen’s  Land,  July 
28,  1843  ;  William  Henry  Colborne,  Chippen¬ 
ham,  July  17,  1846;  John  Cooper  Forster,  Wel- 
lington-street,  Southwark,  November  15,  1844  ; 
John  Havers,  Bedford-place,  Russell-square, 
December  15,  1837 ;  Thomas  Brooks  Larkins, 
Hon.  East  India  Company’s  Bombay  Service, 


December  23,  1836 ;  and  Anthony  Sargeant, 
Meriden,  Warwickshire,  November  19,  1841. 

The  Pitch  Lake. — Earl  Dundonald  having 
made  a  communication  to  his  Excellency  Lord 
Harris  on  the  subject  of  the  capabilities  of  the 
asphaltum  of  the  celebrated  Pitch  Lake  as  fuel, 
the  Port  of  Spain  Gazette  adds  : — ”  From  time  to 
time  the  practicability  of  using  pitch  as  a  fuel  for 
the  generating  of  steam,  both  as  regards  land  and 
marine  engines,  has  been  brought  before  the 
public ;  but,  either  from  the  absence  of  any  pre¬ 
tensions  to  reputation  for  scientific  research  in 
this  colony,  or  failure,  whole  or  partial,  in  the 
experiments  made  to  test  the  practicability  of 
the  scheme,  the  public  have  been  led  at  first  to 
doubt,  and  latterly  totally  to  disbelieve,  the 
possibility  of  the  useful  adaptation  of  pitch  as 
fuel.  But  the  importance  which  attaches  to  any 
opinion  on  such  a  subject  expressed  by  a  man  of 
Earl  Dundonald’s  standing  in  the  scientific  world, 
and  the  extremely  satisfactory  results  of  his  lord¬ 
ship’s  experiments,  circumscribed  as  they  could 
not  but  be  under  the  circumstances,  will,  we 
trust,  be  sufficient  to  attract  anew  attention  to 
this  important  subject,  and  to  awaken  the  notice 
of  a  high  and  eligible  commercial  body ;  more 
particularly  do  we  hope  the  subject  will 
attract  the  attention  of  the  Royal  Mail  Steam 
Packet  Company,  whose  intercolonial  steamers 
consume  a  vast  quantity  of  coal,  conveyed 
at  great  cost  from  England  to  the  several 
depots,  for  the  whole  of  which,  under  a  proper 
adaptation  of  their  furnaces,  the  pitch  might 
prove  a  cheap  and  effectual  substitute.  No 
costly  *  plant  ’  in  the  shape  of  buildings 
would  be  necessary  for  this  purpose,  nor 
would  any  expensive  agency  for  the  digging 
of  the  pitch  and  conveying  it  to  the  ship¬ 
ping-place  be  required.  Contracts  to  fur¬ 
nish  the  necessary  number  of  tons  of  pitch  at 
stated  periods  would  be  readily  entered  into  by 
competent  contractors  ;  and  the  seaboard  of  the 
lake  would  afford  full  facility  for  shipping  pur¬ 
poses.  The  first  step  the  company  would  take, 
we  presume,  would  be  the  submitting  the  pitch 
to  a  series  of  accurate  experiments  in  a  labora¬ 
tory  to  test  its  powers  of  generating  caloric,  as 
compared  with  the  power  of  coal  ;  but,  that  this 
point  may  be  satisfactorily  tried,  great  care 
should  be  taken  that  the  pure  pitch  of  the  lake, 
and  none  other,  be  used  in  these  experiments. 
Many  years  ago  a  celebrated  chemist  analyzed 
what  he  understood  to  be  a  specimen  of  pitch 
from  the  Trinidad  lake,  and  pronounced  it  to  be 
mere  porous  stone.  It  was  afterwards  dis¬ 
covered  that  the  substance  used  in  the  experi¬ 
ment  was  a  very  inferior  specimen  of  the  mixture 
of  earth  and  pitch  to  be  found  in  the  neighbour¬ 
hood  of  San  Fernando.” 


TO  CORRESPONDENTS. 


Erratum.— Page  301,  col.  3,  lines  45  and  50  from 
the  top,  instead  of  156°  or  154°  F.,  read  136°  or 
140°  Fahrenheit. 

”  Subscriber”  wants  to  know  who  is,  in  our  opinion, 
the  best  surgeon-dentist  in  London ;  and  whether 
his  charges  are  moderate.  The  metropolis  con¬ 
tains  a  number  of  first-rate  surgeon-dentists;  the 
pointing  out  of  one  among  them  as  the  best  w'ould 
be  a  great  injustice,  indeed,  to  the  others.  We  are 
afraid  our  correspondent  will  not  find  excellency 
go  hand  in  hand  with  cheapness. 

“A  New  Subscriber.”  —  Ambergris  comes  from 
Holland,  Africa,  Brazil,  and  the  East  and  West 
Indies,  where  it  is  found  floating  on  the  sea. 
That  which  is  grey,  very  light,  and  easy  to  break, 
is  the  best;  the  inferior  sorts  are  brown  or  black, 
heavy,  and  difficult  to  break.  Ambergris  is  fre¬ 
quently  adulterated  with  wax,  storax,  gums,  and 
white  writing-sand,  which  admixtures  may  be  de¬ 
tected  by  inspection  through  a  magnifying-glass, 
or  by  thrusting  into  the  suspected  pieces  a  red-hot 
needle,  when  the  smell  emitted  will  betray  the 
adulteration. 

”  A  Subscriber  from  the  Commencement”  is  referred 
to  No.  62  of  the  Pharmaceutical  Times. 

“W.  R.,”  and  a  number  of  other  correspondents, 
will  see  that  we  have  resumed  in  this  number  the 
Lectures  on  Pharmacy  by  Professor  Soubeiran, 


“P.  T.” — ‘‘Noad’s  Treatise  on  Chemical  Analysis” 
will  answer  the  purpose. 

“  Mr.  Milman,  Coventry.” — Address  a  letter  to  the 
patentee,  14,  Pall-mall  East. 

”  G.  R.” — The  affair  is  mere  moonshine. 

“Mr.  Waller.”  —  Be  cautious.  The  advantages 
which  the  patentee  offers  you  in  exchange  for 
your  capital  appear  very  great  indeed;  but,  in 
our  opinion,  the  article  which  it  is  intended  to 
manufacture  will  only  meet  with  a  limited  sale, 
and  in  the  end  you  may  lose  both  interest  and 
capital. 

“  A  Novice.”— We  are  afraid  you  are  not  yet  suffi¬ 
ciently  advanced  in  the  elements  of  chemistry  to 
derive  any  great  advantage  from  attending  the 
Royal  College  of  Chemistry.  We  would  advise 
you  to  procure  “  Fresenius’  Qualitative  Analysis,” 
and  to  act  strictly  up  to  the  instructions  given 
therein. 

“  Mr.  Reynolds.” — The  real  arrack  is  an  Eastern 
spirit,  distilled  usually  from  palm  juice,  but  also 
from  rice  and  other  grain.  A  tolerable  imitation 
of  it  may  be  produced,  however,  by  dissolving  40 
grains  of  benzoic  acid  in  a  quart  of  rum. 

“  Mr.  J.  Ross,  Glasgow.” — Copal  is  brought  from 
America  and  the  East  Indies.  It  is  used  chiefly 
for  making  varnishes,  though  it  enters  sometimes 
also  into  the  composition  of  plasters.  The  best 
copal  is  hard,  brittle,  in  rounded  lumps,  and 
easily  reduced  to  fine  powder.  Copal  often  con¬ 
tains,  like  amber,  insects.  It  is  also  frequently 
adulterated  with  anime,  a  substance  greatly  re¬ 
sembling  copal,  but  of  inferior  value  in  varnish¬ 
ing.  This  adulteration  may  be  detected  by 
treating  the  suspected  samples  with  spirits  of 
wine ;  the  anime  dissolves  readily  in  this  men¬ 
struum  whereas  the  copal  is  only  sparingly 
soluble  in  it.  Copal  is  difficultly  soluble  in  alcohol 
and  in  essential  oils.  It  dissolves  with  greater 
readiness  in  an  alcoholic  solution  of  camphor. 
It  will  dissolve  also  with  considerable  facility  in 
pure  alcohol,  if  it  be  previously  heated  over  the 
fire.  To  prepare  solution  of  copal  in  essence  of 
turpentine,  take  two  ounces  of  oil  of  lavender, 
heat  in  a  glass  matras,  and  add  gradually  one 
ounce  of  coarsely-powdered  copal,  stirring  the 
mixture  with  a  stick  of  white  wood.  When  the 
copal  is  dissolved,  add  six  ounces  of  oil  of  turpen¬ 
tine  heated  nearly  to  boiling,  and  stir  the  mixture 
well. 

“  J.  R.  S.” — We  are  sorry  we  cannot  assist  you — 
the  matter  lies  not  in  our  department. 

“  B.  L.  (a  subscriber  from  the  commencement).”— 
We  have  answered  the  same  question  over  and 
over  again.  We  must  refer  our  correspondent  to 
the  back  numbers. 

“  Tyro.” — Apply  to  Professor  Hofmann,  of  the 
Royal  College  of  Chemistry,  Hanover-square. 

“  Chemicus.”  —  Trifling  errors  will  occasionally 
occur.  It  should  have  been  nitric  acid,  as  the 
formula  appended  (NOg)  fully  proved. 

“  L.  R.  N.” — We  do  not  know  the  author  of  the 
work  in  question.  Mr.  Churchill,  of  Princes- 
street,  Leicester-square,  may,  perhaps,  be  able  to 
give  you  the  desired  information. 

“A  Constant  Reader.” — Morison’s  pills  contain 
gamboge,  which  drug  is  a  drastic  purgative,  and 
acts  as  a  violent  poison  when  taken  in  any  notable 
quantity.  Our  correspondent  had  better  beware 
of  all  quack  medicines. 

“  Mr.  Stanfield,  Liverpool.” — The  odoriferous  es¬ 
sence  or  tincture  is  prepared  as  follows Take 
grain  musk  and  balsam  of  Peru,  of  each  11 
grains  ;  civet  and  oil  of  cloves,  of  each  5  grains  ; 
oil  of  rhodium,  2  grains;  salt  of  tartar,  30  grains  ; 
alcohol,  2  ounces.  Macerate  for  a  fortnight ;  pour 
off  the  clear  fluid. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the 
science  in  all  its  branches.  Gentleman  may  pro¬ 
cure  it  by  an  order  on  any  newsman  or  bookseller, 
or  it  will  be  sent  direct  from  the  office,  320,  Strand, 
to  regular  subscribers.  All  literary  or  scientific 
communications  to  be  addressed  to  the  Editor, 
320,  Strand. 
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THE  OPERATION  OP  REFINING. 

;  The  term  “  sugar -refining”  is  applied,  as  is 
j  well  known,  to  the  operation,  or  a  series  of  ope- 
J  rations,  by  means  of  which  the  dark  impurities 
are  extracted  or  separated  from  white  sugar,  and 
the  latter  is  isolated. 

Hence  the  terms,  white  sugar  and  refined 
sugar,  have  grown  to  be  synonymous ;  and  the 
idea  has  been  created  that  white  sugar  must  ne¬ 
cessarily  be  the  product  of  a  second  operation. 
This  notion  is  most  fallacious,  and  not  more 
fallacious  than  injurious,  by  causing  the  im¬ 
pression  that  no  such  body  as  white  sugar  could 
be  primarily  extracted  from  the  cane  or  other 
sugar  containing  juice. 

Very  frequently  do  we  hear  the  colonial  sugar- 
growers  subjected  to  many  and  adverse  remarks 
because  they  have  not,  as  it  has  been  asserted, 
developed  their  art  with  the  rapidity  that 
modern  scientific  aids  would  have  enabled  them 
to  do. 

Much  of  this  animadversion  is  unjust,  for  not 
only  until  the  passing  of  Sir  Robert  Peel’s  Sugar 
Bill,  in  1843,  was  the  colonial  sugar-producer 
not  encouraged  to  make  a  product  beyond  a 
certain  limit  of  goodness,  but  he  was  not  per¬ 
mitted  to  do  so,  every  step  he  took  in  this 
direction  being  checked  by  a  high  protective 
duty,  with  the  object  of  favouring  the  home 
refineries. 

Immediately  the  sugar  duties  were  readjusted, 
the  intelligent  colonial  sugar-growers  availed 
themselves  of  the  opportunity  to  improve  their 
staple ;  but,  unfortunately,  they  began  with 
machinery  instead  of  chemistry.  They  relied  on 
improved  means  of  boiling,  not  having  yet  pro¬ 
cured  the  proper  liquid  to  be  boiled.  Whilst 
their  new  experiments  were  being  prosecuted, 
whilst  they  were  bearing  most  stoically  their 
present  losses,  and  looking  forward  to  a  brighter 
future,  England  became  deluged  with  finer 
sugars  of  Cuba  and  Brazil,  made  by  the  claying 
operation.  The  West  India  sugar-grower  was 
undersold,  and  too  frequently  ruined.  Often  do 
we  hear  the  question  put — wherefore  the  West 
India  sugar-grower  does  not  practise  the  claying 
process  ?  The  question  manifests  little  acquaint¬ 
ance  with  the  subject  at  issue.  The  process  of 
claying,  be  it  remembered,  is  not  indicative  of 
an  improved  sugar  manufacture,  as  is  commonly 
supposed,  but  merely  indicative  of  the  fact  that, 
at  the  expense  of  time,  of  labour,  and  a  third  of 
the  material  operated  on,  it  has  been  deemed 
expedient  to  accomplish  the  washing  out  a 
certain  amount  of  impurities  from  muscovado 
sugar.  These  facts  being  well  considered  as 
premises,  the  conclusion  may  very  safely  be 
arrived  at  that  the  claying  operation  can  only 
be  remuneratively  practised  under  one  of  the 
following  conditions — either  in  communities 
where  slavery  prevails,  or  where  the  price  of 
labour  (as  in  India)  falls  under  the  usual 
average.* 

But  to  return  to  the  subject  of  sugar-refining. 

In  commencing  the  study  of  this  manufacturing 
operation,  it  will  be  useful  to  consider  the  theo¬ 
retical  indications  to  be  followed  out. 

The  substance  to  be  operated  upon  is  raw 
sugar  ;  and  the  object  to  be  kept  in  view  is  to 
extract  the  maximum  of  impurities,  with  the 
minimum  of  expense  and  of  loss. 

It  has  been  already  remarked  that,  if  niusco- 
vado  or  yellow  sugar  w'ere  contaminated  by 
chemical  or  soluble  impurities  only,  the  pro¬ 
cesses  of  claying  and  liquoring  would  effectually 
remove  them.  This,  however,  is  far  from  the 

♦  This  remark  only  refers  to  the  actual  use  of 
clay,  not  to  the  operation  termed  claying  in 
refineries. 


case.  If  a  portion  of  the  purest  colonial  sugar 
(made  without  animal  charcoal)  be  dissolved  in 
water,  the  presence  of  mechanical  or  floating 
impurities  will  be  very  manifest.  Such  impuri¬ 
ties  must  be  got  rid  of  at  any  cost  before  the 
sugar  can  be  refined.  The  most  obvious  way  of 
accomplishing  this  removal  would  seem  to  con¬ 
sist  in  mechanical  filtration  through  fibrous 
textures,  followed  by  evaporation,  and  this  suc¬ 
ceeded  by  the  processes  of  claying  and  liquor¬ 
ing. 

It  happens,  however,  that  even  were  this 
process  the  most  desirable,  as  well  as  the  most 
obvious,  yet  the  filtration  of  such  sugar  in  thick 
solution  is  no  very  easy  matter,  on  account  of 
the  glutinous  nature  of  the  chemical  coloured 
impurities,  as  the  experimenter  may  prove 
by  means  of  a  filter  of  paper  ;  however,  by 
allowing  sufficient  time,  the  thing,  as  an  expe¬ 
riment,  may  be  done  ;  and  I  will  suppose  it 
done,  for  the  sake  of  the  next  demonstration. 

The  liquor,  when  so  filtered,  if  placed  between 
the  eye  and  a  ray  of  light  will  be  found  to  be 
entirely  free  from  the  mechanical  impurities  for¬ 
merly  visible,  but  will  be  dark  from  the  presence 
of  chemical  impurities  as  before  filtration  ;  the 
indication,  therefore,  is  obviously  to  reduce 
those  chemical  impurities  by  means  of  some 
combination  to  a  mechanical  or  filtrable  con¬ 
dition.  The  usual  agent  employed  for  this 
purpose  in  refineries  is  an  aqueous  solution  of 
lime,  that  is  to  say,  lime-water. 

If  a  portion  of  the  dark  filtered  solution  be 
mixed  with  a  portion  of  lime-water  in  a  test- 
tube,  and  heated  by  a  spirit-lamp  flame,  a  mani¬ 
fest  change  will  be  observed.  A  portion  of  the 
soluble  impurities  will  be  found  to  become  inso¬ 
luble,  assuming  the  condition  of  brownish  flakes, 
and  rendering  the  solution  turbid. 

The  liquor  now  will  be  found  to  pass  much 
more  readily  through  a  paper  filter  than  before, 
and,  moreover,  will  have  been  considerably 
lightened  as  to  colour. 

If  the  filtration  process  be  conducted  with  less 
care,  the  liquor  as  it  passes  through  will  be  con¬ 
taminated  with  a  portion  of  the  separated  impu¬ 
rities,  which,  in  point  of  fact,  are  so  delicate  in 
their  physical  nature  that  the  slightest  force 
breaks  them  up  and  partially  redissolves  them, — 
a  circumstance  which,  as  may  be  imagined,  would 
materially  impede  the  filtering  operation  on  a 
large  scale.  However,  for  the  purpose  of  de¬ 
monstration  it  can  be,  and  sometimes  is,  accom¬ 
plished. 

If  a  little  white  of  egg  and  lime-water  be  mixed 
with  a  portion  of  the  solution  while  cold,  and  the 
mixture  now  heated  in  another  test-tube,  the 
same  kind  of  result  will  be  accomplished  as  in 
the  last  experiment,  but  with  this  addition,  the 
albumen  of  the  white  of  egg,  or  the  blood  during 
coagulation,  envelops  each  floating  particle  of 
the  mechanical  impurity  developed  by  the 
agency  of  lime,  and  brings  it  to  the  surface  of 
the  liquor  in  the  form  of  scum,  leaving  the  sub- 
natant  fluid  clear  and  bright. 

If  the  result  of  the  last  experiment  be  filtered 
a  fluid  will  come  through  red,  if  blood  has  been 
employed  ;  yellowish  or  amber,  if  the  white  of 
egg.  Either  of  these  solutions,  on  being  evapo¬ 
rated,  evolves  an  animal  smell,  and  eventually 
yields  crystals,  from  which  the  non- crystalline 
portion  may  be  drained,  and  the  crystals  ren¬ 
dered  white,  by  the  process  of  claying  (real  or 
virtual),  either  alone,  or  the  latter  succeeded  by 
the  process  of  liquoring. 

If,  instead  of  evaporating  the  liquid  imme¬ 
diately  after  passing  through  the  filter,  it  be 
made  to  percolate  through  granular  boneblack, 
the  result  is  marvellously  improved.  Every 
trace  of  colour  is  dissipated,  and  the  liquor  feels 
less  glutinous  to  the  touch  ;  it  has  acquired  also 
(owing  to  the  removal  of  impurities)  an  in¬ 
creased  facility  of  crystallization.  The  smell 
of  the  animal  matter,  however,  generally  re¬ 
mains. 

Having  gone  through  these  preliminaries,  we 
are  now  in  a  position  to  contemplate  the  process 
of  refining  as  now  prosecuted. 

A  good  refinery  should  consist  of  not  less  than 


four  floors— if  more,  aU  the  better.  Its  walls 
should  be  strong,  its  planks  well-seasoned  and 
close ;  and  steam-pipes  should  be  laid  .on  through¬ 
out,  so  that  a  temperature  of  80®  can  be  easily 
commanded  everywhere  except  on  the  ground 
floor,  or  fill-house,  the  bastard  curing-room,  and 
the  stove,  the  former  of  which  will  require  a 
temperature  of  112®  and  the  latter  of  112®  to 
115®  Fahr. 

Through  the  middle  of  each  floor  is  a  large 
square  hole,  capable  of  being  shut  by  means  of  a 
trapdoor,  and  through  which  the  sugar  is  pulled 
from  the  lowest  floor  to  the  highest  by  means  of 
a  gin  or  small  crane. 

This  is  the  best  arrangement  for  a  reflnery, 
although  the  details  of  arrangement  may  vary 
considerably.  The  conditions  which  I  have  laid 
down  are  adapted  to  the  supposition  that  the 
sugar  is  dissolved  on  the  highest  floor,  and  that 
it  is  subsequently  worked  down  to  the  lowest, 
where,  having  been  boiled,  it  is  filled  into 
moulds.  These  conditions  are  the  most  natural 
and  the  most  rational ;  but  they  are  sometimes 
violated,  the  sugar  being  dissolved  on  one  of 
the  lowest  floors,  and,  subsequently,  lifted  again. 
By  this  latter  method  of  procedure  the  height  of 
a  floor  or  story  can  be  saved  ;  but  the  operation 
of  pumping  is  usually  involved — an  operation 
which  is  never  to  be  recommended.* 

Another  floor  or  story  in  refineries  is  fre¬ 
quently  saved  by  a  less  objectionable  plan ;  the 
liquor  prepared  for  boiling  being  discharged  on 
the  ground  floor,  and  sucked  up  into  the  vacuum- 
pan  on  the  second. 

Wherever  in  a  refinery  the  process  be  com¬ 
menced,  the  first  operation  consists  in  effecting 
the  solution  of  sugar,  in  such  a  mixture  of  water, 
lime-water,  and  blood,  technically  called  spice, 
that  the  resulting  liquor,  at  the  temperature  of 
212°  Fahr.,  shall  have  a  specific  gravity,  by 
preference,  of  about  1.241,  equivalent  to  28°  of 
Beaume’s  saccharometer.  This  operation,  which 
is  called  blowing  up,  is  thus  performed  : — 

The  blow-up  pan  is  a  square  or  rectangular 
painted  iron,  or,  much  better,  plain  copper,  tank, 
supplied  with  a  perforated  false  bottom,  under 
which  is  laid,  horizontally,  a  three- armed  tubular 
perforated  pipe  of  copper,  in  connection  with  a 
steam-main.  The  use  of  this  arrangement  will 
be  presently  obvious.  The  sugar  being  put  into 
the  pan  along  with  the  predetermined  quantity 
of  blood,  lime-water,  and  water,  the  quantities  of 
each  being  adjusted  by  no  fixed  rule,  the  blow¬ 
up  man  lets  on  his  current  of  steam,  which, 
penetrating  into  the  arms  of  the  trifid  horizontal 
pipe,  emerges,  in  sharp  jets,  through  the  small 
apertures  of  the  latter,  and  heats  the  contents  of 
the  blow-up  pan  with  great  rapidity  to  the  boiling 
temperature.  For  this  blow-up  operation  some 
houses  use  high-pressure  steam,  some  low-pres¬ 
sure.  There  is  now  a  prevailing  opinion  in  fa¬ 
vour  of  the  latter,  in  consequence  of  a  belief  that 
high-pressure  steam  is  destructive  of  sugar.  Mr. 
Pontifexf  now  prepares  a  solution-pan  similar  in 
construction  to  the  heater,  i.e,,  the  necessary 
heat  is  imparted  by  means  of  a  steam-jacket, 
thus  avoiding  the  escape  of  any  steam  into  the 
solution.  This  gentleman  informs  me  that  the 
advantages  attendant  upon  the  use  of  this  form 
of  pan  is  very  great,  a  perceptibly  larger  amount 
of  product,  of  better  quality,  being  the  result. 
That  the  injection  of  high-pressure  steam  into 
sugar  solutions  is  destructive  is  rendered  highly 
probable  by  the  investigations  of  M.  Violette, 
who  has  proved  that  wood  may  be  carbonized  by 
means  of  steam  of  only  61b.  pressure  to  the  inch. 
(See  Journ,  de  Chim.  et  de  Physique,  1848.) 

The  result  of  boiling  the  contents  of  the  blow¬ 
up  pan  will  have  been  anticipated  from  a  con¬ 
sideration  of  the  experiment  I  have  supposed  to 
have  been  performed  in  a  test-tube.  A  thick, 
bulky,  offensive  scum  arises  to  the  surface  of  the 
liquid,  which  might  be  skimmed  off  with  tole- 

*  Liquor  can  be  raised  by  the  pressure  of 
steam  much  better  than  by  the  more  common 
operation  of  pumping. 

t  The  Messrs.  Shears,  of  Bankside,  haye  since 
borne  testimony  to  the  same  effect. 
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rable  facility,  and  the  subnatant  liquor  left  in  a 
state  approaching  to  mechanical  purity.  This 
skimming,  however,  is  never  practised  in  the 
present  day,  filtration  being  had  recourse  to,  as 
a  much  more  efficacious  plan. 

The  process  of  filtration  now  universally 
adopted  is  the  bag-filtration  S3’'stem,  as  it  is  called, 
and  which  offers  the  advantage  of  a  very  large 
surface,  comprehended  within  a  verj'  small  space. 

The  bag-filter  consists  of  a  sack,  about  5^  feet 
long,  made  of  twilled  cotton,  prepared  for  this  spe¬ 
cific  use.  When  to  be  employed  it  is  used  as  fol¬ 
lows  : — The  bag  itself,  which  is  about  two  feet 
broad,  is  squeezed  loosely  into  a  smaller  bag 
(open  at  the  bottom)  made  of  very  coarse  ma¬ 
terial,  and  technically  known  as  the  sheath.  By 
this  arrangement  the  whole  filtering  area 
of  the  bag  is  effective,  although  it  is  made 
to  occupy  very  small  dimensions.  Each  bag, 
with  its  accompanying  sheath,  is  tied  by 
the  following  device  to  a  brass  nozzle  slightly  ex¬ 
panding  at  one  end,  to  which  the  bag  is  affixed, 
and  having  a  screw  turned  at  the  other  end. 
The  mouth  of  the  bag,  along  Avith  its  sheath, 
having  been  brought  well  over  the  bell  of  the 
brass  nozzle,  is  tied,  sheath  and  all,  moderately 
tight  by  means  of  strong  cord.  As  it  would  be 
next  to  impossible,  however,  to  whip  the  cord 
sufficiently  tight  to  prevent  the  bag  slipping  off 
on  a  Aveight  of  sugar  being  poured  into  it,  the 
folloAving  plan  of  tightening  it  is  had  recourse 
to  A  small  copper  bar  of  about  four  inches  in 
length,  being  pushed  under  the  cord,  is  tAvisted 
round  until  the  necessary  degree  of  tightness  has 
been  effected.  The  bar  is  now  kept  in  position, 
and  the  tAvist  prev'ented  from  returning  by  means 
of  a  second  turn  of  cord.  Many  of  these  bags, 
usuahy  about  thirty-six,  are  hung  in  one  series, 
as  Avill  be  presently  described,  of  vrltich  series 
there  must  be  two. 

A  cast-iron  tray,  perforated  with  the  requisite 
number  of  screAv-holes  to  correspond  with  the 
number  of  bell-nozzles,  is  made  to  form  the  upper 
part  or  roof  of  a  wrought-iron  chest  supplied 
Avith  doors,  removable  at  pleasure,  and  rendered 
air-tight  in  their  frames  during  filtration  by 
means  of  tow  and  red  lead  made  into  a  pad, 
which  engineers  call  a  gaskin. 

At  the  inferior  part  of  this  chest  are  two  exit- 
cocks  ;  one  supplied  with  a  pipe  that  conducts 
the  filtered  fluid  aAvay,  and  the  other,  techni¬ 
cally  called  the  foul-liquor  cock,  through  which 
a  portion  of  the  filtered  liquor  may  be  examined 
from  time  to  time. 

One  other  orifice  has  to  be  mentioned — it  is  for 
the  purpose  of  admitting  steam,  in  an  atmo¬ 
sphere  of  Avhich  the  filter-bags  are  caused  to 
remain  during  the  Avhole  period  that  filtration 
goes  on.  This  is  for  the  purpose  of  enabling  the 
liquor  to  maintain  its  temperature,  therefore  to 
remain  liquid,  and  hence  to  pass  through  readily. 

The  filter-chest  and  its  accessories  having  been 
thus  described,  the  operation  of  bag-filtration 
will  be  readily  understood.  The  let-off  cock  at 
the  bloAv-up  pan  being  turned,  the  blow-up 
liquor  necessarily  runs  into  the  trays  forming 
the  roof  of  the  filter-  chest,  thence  into  the  bag- 
filters,  and  from  them  into  the  lower  part  of  the 
chest.  The  few  first  buckets  full  of  liquor  which 
pass  are  ahvays  turbid.  The  liquor  is,  there¬ 
fore,  allowed  to  flow  away  through  the  foul- 
liquor  cock  until  a  portion,  being  examined  in  a 
Avine-glass  or  phial  by  the  transmitted  light  of  a 
candle  or  lamp,  appears  quite  bright. 

This  period  having  arrived,  the  Avhole  mass  of 
liquor  is  allowed  to  run  on  to  the  charcoal  filter, 
or  cistern,  as  it  is  more  generally  called.  These 
charcoal  filters,  or  cisterns,  are  of  various  shapes, 
and  made  of  various  materials.  The  usual 
material  is  iron,  and  the  usual  shape  that  of  a 
cylinder  of  about  sixteen  feet  high,  or  more,  by 
-  eight  feet  in  diameter.  Interiorly  the  cylinder 
is  supplied  with  a  false  and  perforated  bottom  on 
Avhich  is  laid  a  piece  of  Avoollen.  If  made  of  iron 
the  cylinder  should  be  internally"  Avell  painted 
Avith  two  coats  of  white  lead  on  one  of  red. 
Copper  is  the  preferable  metal,  but  few  refiners 
will  encounter  the  expense  of  using  it  for  char¬ 
coal  cisterns. 


Instead  of  the  deep  charcoal  cistern  just  de¬ 
scribed,  some  manrrfacturers  employ  shallow 
tanks  of  iron  or  lead.  The  only  advantage  which 
these  shallow  tanks  present  over  deep  cisterns 
is,  that  they  are  better  adapted  to  low  buildings, 
and  do  not  involve  any  perforation  of  the  floors. 
Unquestionably  the  decolorizing  effect  of  char¬ 
coal  is  best  exercised  by  the  use  of  deep  cisterns. 

Whatever  the  form  of  the  charcoal  cisterns, 
they  should  never  be  made  or  lined  Avith  lead, 
inasmuch  as  a  crust  of  carbonate  of  the  metal 
becomes  formed,  and  no  sooner  formed  than  dis¬ 
solved  in  the  sugar  solution,  where  it  may  be 
generally  found  if  sought  for.  In  this  Avay  I 
discovered,  in  the  first  day’s  liquor  of  one  of  the 
largest  London  refineries,  a  considerable  amount 
of  lead. 

I  do  not  advert  to  this  subject  with  the  object 
of  proA'ing  that  the  amount  of  lead  present  in 
the  solution  would  have  exercised  any  percep¬ 
tibly  noxious  effect  on  the  health,  or  any  per¬ 
ceptible  destructive  agency  on  the  sugar  ;  but  to 
record  the  fact  of  its  presence,  and  thus  to  guard 
future  experimenters  from  referring  the  origin  of 
such  lead  to  any  specific  process  of  refining  in 
which  the  aceiates  of  lead  have  been  employed, 
and  from  Avhich  they  haA"e  been  totally  sepa¬ 
rated. 

The  process  of  conducting  filtrations  through 
boneblack,  although  remarkably  simple  in 
theory,  yet  requires  some  amount  of  practice  to 
ensure  the  maximum  of  success.  The  principal 
results  to  be  aimed  at  are,  to  accomplish  the 
mpimum  rapidity  of  percolation,  with  the 
minimum  of  colouring  matter  left  in  the  filtered 
liquor. 

This  due  rapidity  of  percolation  is  sometimes 
regulated  by  the  exit-cock  under  the  false  bot¬ 
tom  of  the  charcoal  cistern  ;  in  Avhich  case  the 
upper  part  of  the  cistern,  above  the  margin  of 
the  charcoal,  serves  the  purpose  of  a  tank  of  re¬ 
ception  for  the  whole  bulk  of  the  liquor  Avhich 
has  come  away  from  the  bag-filters.  In  other 
establishments  the  charcoal  cistern  is  supplied 
with  a  cover  perforated  with  two  holes,  through 
one  of  Avhich  the  liquor  is  allowed  to  enter, 
through  the  other  a  jet  of  steam  ;  which  latter 
is  said  to  prevent  fermentation,  and  to  impart  to 
the  charcoal  that  amount  of  temperature  most 
conducive  to  the  desired  decolorizing  effect.  In 
any  case  the  outside  of  the  cistern  should  be  pro¬ 
tected  against  cooling  influences  by  a  coating  of 
felt  and  casing  of  wood. 

In  allowing  the  liquor  as  it  comes  from  the 
bag- filter  to  run  on  to  the  charcoal,  care  should 
always  be  taken  to  prevent  the  surface  of  the 
charcoal  from  being  much  disturbed.  This  ob¬ 
ject  is  usually  attained  by  allowing  the  stream  to 
impinge  on  some  hard  body  laid  upon  the  char¬ 
coal  ;  a  piece  of  broken  pot  or  a  brick  tile  is 
commonly  used. 

Whether  the  liquor  be  allowed  to  run  on  to 
the  charcoal  gradually,  or  Avhether  it  be  poured 
on  at  once,  the  surface  of  the  charcoal  should 
never  be  suffered  to  become  dry.  This  neglect 
would  infallibly  cause  the  resulting  filtrate — or 
filtrated  liquor— to  be  turbid ;  or,  as  the  refiners 
say,  milkj'. 

If  deep  cisterns  be  used  the  liquor  need  not 
be  caused  to  linger  in  the  charcoal,  by  turning 
off  the  exit- cock,  or  otherwise  ;  the  first  produce 
of  filtration  being  usually  perfectly  decolorized 
and  bright.  Wherever  shallow  tanks  are  em¬ 
ployed,  hoAvever,  the  charcoal  must  be  allowed 
to  soak  or  digest  with  the  liquid  for  a  consider¬ 
able  time  before  the  latter  is  fit  to  draw  ofif. 

It  is  said,  in  general  terms,  that  one  ton  of 
boneblack,  well  burned,  is  capable  of  perfectly 
decolorizing  three  of  sugar.  But  this  remark 
must  necessarily  be  A'ague,  and  open  to  modifi¬ 
cations,  due  to  the  influence  of  many  collateral 
circumstances,  as  the  reader  Avill  easily  recog¬ 
nise.  It  must  not  be  imagined,  however,  that 
the  refiner  unpacks  his  charcoal  so  soon  as  it 
ceases  to  effect  the  perfect  deprivation  of  all 
colour.  He  alloAA's  it,  in  point  of  fact,  to  remain 
until  the  last  portions  of  filtered  liquor,  instead 
of  being  colourless,  are  considerably  darker  than 
dark  sherry. 


The  refiner,  however,  manages  in  this  Avay, 
He  commences  his  refine*  by  using  newly- 
burned  charcoal  and  good  sugars ;  he  then  goes 
on  using  sugars  more  and  more  impure  until  the 
end  of  the  third  or  fourth  day,  distingushing  his 
liquor  as  first  day’s,  second  day’s,  and  third 
day’s  liquor,  &c. ;  from  each  of  which,  respec- 
tivelj",  are  prepared  sugars  of  corresponding 
quality.  ° 

In  order  to  judge  of  the  mechanical  purity  of 
liquor  from  the  charcoal  cisterns,  it  is  submitted 
to  a  very  rigorous  optical  test:  a  wine-glass  or 
small  phial  full  being  collected  is  held  between 
the  flame  of  a  candle  and  the  eye ;  when  the 
slightest  speck  of  mechanical  impurity  is  per¬ 
ceptible,  and  is  considered  improper.  If  these 
mechanical  impurities  exist  beyond  a  certain 
amount  the  result  is  a  cloudiness  or  opalescence, 
and  the  sugar  produced  from  such  liquors  will 
be  generally  of  greyish  cast.  As  regards  che¬ 
mical  impurities,  they  are  very  seldom  sought 
after  by  refiners,  who  entertain  the  most  fal¬ 
lacious  notion  that  boneblack  filtration  is  com¬ 
petent  to  remove  all  bodies  of  whatever  kind, 
except  sugar  and  water.  The  opinion  is  in 
nothing  more  unfounded  than  in  respect  to  lime, 
a  body  which  refiners  imagine  to  be  most 
especially  removed  by  the  charcoal- filtering 
operation.  The  fact,  however,  is,  that  lime, 
both  combined  and  in  the  caustic  form,  may  be 
generally,  if  not  invariably,  detected  by  means 
of  the  apropriate  tests  ;  and,  if  the  blow-up  pan 
be  of  iron,  or  if  the  painted  internal  coating  of  the 
iron  charcoal  cistern  be  abraded,  distinct  traces 
of  this  metal  will  also  be  discoverable.  Indeed, 
refiners  often  suffer  from  the  existence  of  iron 
oxide  in  their  sugars,  to  which  red  streaks  or 
spots  are  thus  imparted. f 
I  will  now  assume  a  sufficient  quantity  of 
liquor  to  have  come  away  from  the  charcoal,  to 
admit  of  the  operations  of  vacuum-boiling.  The 
let-off  cock  of  the  charcoal  cistern  I  will  assume 
to  communicate  Avith  a  tank  placed  above  the 
level  of  the  vacuum-pan,  so  that  the  liquor  con¬ 
tained  in  the  tank  shall  fall  into  the  measure, 
and  thence  into  the  vacuum-pan,  by  the  force  of 
gravity.  _ 

A  COUBSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOIJBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
A'EGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  LII, 

(lecture  LXXX.) 

TANNIN. 


Section  I.- SUBSTANCES  WHICH  OWE 
THEIR  PROPERTIES  EXCLUSIVELY 
TO  THE  'I’ANNIN  WHICH  THEY  CON¬ 
TAIN — {Continued) . 

3.  ROOTS  CHARGED  WITH  TANNIN. 

Several  of  the  astringent  roots  employed  in 
medicine  are  furnished  by  the  family  of  the  Ro- 
sacese. 

The  astringent  property  is  most  strongly  de¬ 
veloped  in  the  Dryadese. 

*  A  refine  is  the  series  of  consecutive  solu¬ 
tions,  or  hloios  up,  upon  which  one  charcoal-filter 
system  is  made  to  act. 

t  More  than  one  patent  has  been  taken  out 
for  the  use  of  iron  salts  as  agents  to  defecate  or 
purify  sugars ;  and  iron  preparations  have  been 
lately  tried  in  the  house  of  Messrs.  Farrie,  but 
AA’ith  invariable  Avant  of  success.  Terry’s  patent, 
involving  the  use  of  prussiate  of  potash  and  sul¬ 
phuric  acid,  and  thus  liberating  a  cyanogen  salt 
of  potassium  (the  ferro-sesqui-cyanuret  cf  potas¬ 
sium  of  iron),  was  tried  in  the  house  of  Messrs. 
M‘Fie,  of  Liverpool,  and,  I  am  assured  by  one 
of  the  firm,  with  the  result  of  colouring  the 
goods — in  this  case  blue— owing  to  the  reaction 
of  the  undecomposed  prussiate  on  a  portion  of 
liberated  iron  oxide. 
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The  root  of  Tormentilla  erecta  is  one  of  our 
most  energetic  indigenous  astringents. 

The  roots  of  Potentilla  anserina,  Potentilla 
reptans,  Geum  urbanum,  Geum  rivale,  and 
Geum  canadense,  enjoy  considerable  reputation 
as  tonics  ;  the  tonic  properties  of  these  roots  are 
owing  simply  to  the  tannin  which  they  contain. 
The  farinaceous  tubers  of  Spiraea  filipendula 
have  an  analogous  astringent  taste. 

The  diuretic  properties  of  the  roots  of  Fra- 
garia  vesca  are  attributable  to  the  presence  of  a 
small  quantity  of  tannin.  These  roots  are  used 
in  infusions  at  the  dose  of  20  grammes  per  quart 
of  boiling  water. 

The  root  of  sorrel  (Rumex  acetosa)  also  pos¬ 
sesses  astringent  and  diuretic  properties. 

The  root  of  snakeweed  (Polygonum  bistorta), 
which  belongs  to  the  same  family  as  the  sorrel, 
is  much  more  energetic  in  its  action  than  the 
latter.  It  contains  tannin,  gallic  acid,  and 
starch.  It  is  a  powerful  astringent  and  tonic. 

The  snakeweed-root  is  given  mostly  in  the 
form  of  ptisan  or  extract ;  it  is  also  used  to  pre¬ 
pare  astringent  injections.  The  application  of 
boiling  water  to  the  root  must  be  carefully 
avoided,  since  this  would  dissolve  the  starch 
which  would  subsequently  form  an  insoluble 
precipitate  with  the  tannin. 


RATANHIA. 

Ratanhia  is  the  root  of  Krameria  triandra. 

According  to  the  analyses  of  Gmelin,  Vogel, 
Peschier,  and  Trommsdorf,  ratanhia  contains  : — 
Tannin, 

Extractive, 

Insoluble  apothema, 

Gum, 

Starch, 

Mucous  matter, 

Several  salts, 

An  acid  which  has  not  been  suffi¬ 
ciently  examined  as  yet. 

The  proportion  of  starch  is  very  small  only. 
In  the  samples  of  ratanhia  which  were  analyzed 
by  Gmelin  no  starch  was  found. 

The  astringent  principles  abound  much  more 
in  the  bark  than  in  the  woody  part  of  the  root. 

POWDER  OF  RATANHIA. 

This  is  a  bad  preparation,  as  the  root  contains 
a  large  proportion  of  inert  matter.  The  root  is 
very  hard  and  tough,  and  is  pulverized  with 
great  difficulty  only.  Moreover,  the  ratanhia 
roots  of  commerce  vary  greatly  in  composition, 
particularly  as  regards  the  astringent  principles, 
and  the  powder  is  accordingly  a  most  uncertain 
preparation. 

PTISAN  OF  RATANHIA. 

Take  of  Ratauhia-root,  8  to  32  grammes. 
Water,  1,000  grammes. 

The  ptisan  of  ratanhia-root  is  usually  prepared 
by  decoction.  The  product  has  a  deep  red 
colour,  and  becomes  slightly  turbid  upon  cooling, 
owing  to  the  separation  of  a  portion  of  tannin 
apothema,  and— in  cases  where  the  root  is 
amylaceous — of  a  compound  of  tannin  and  starch, 
insoluble  at  a  temperature  below  122®  Fahrenheit, 

The  process  of  infusion  gives  a  greatly  superior 
product.  The  infusion  of  ratanhia  has  a  reddish- 
yellow  colour,  and  appears,  indeed,  less  charged 
than  the  decoction ;  but  it  possesses  to  a  far 
higher  degree  the  astringent  taste  of  the  root. 
By  the  protracted  action  of  boiling  water  upon 
the  root,  part  of  the  tannin  is  decomposed  ;  or, 
rather — which  is  the  more  probable  supposition 
of  the  two— a  sparingly  soluble  compound  is 
formed  by  part  of  the  tannin  with  the  vegetable 
fibre  and  a  portion  of  the  apothema.  The  addition 
of  mineral  acids  to  aqueous  solutions  of  ratanhia — 
no  matter  whether  prepared  by  decoction  or  by 
infusion — is  to  be  avoided,  as  these  acids  form 
with  the  tannin  sparingly  soluble  compounds. 

EXTRACT  OF  RATANHIA. 

Take  of  Ratanhia-root,  any  quantity  you  like. 
Water,  at  68°  F.,  a  sufficiency. 

Reduce  the  root  to  powder,  and  moisten  this 
with  one  half  its  weight  of  water ;  pile  the 
moistened  powder  rather  closely  in  the  lixivia- 
tion  apparatus,  and  lixiviate,  taking  care  to  stop 


the  operation  as  soon  as  the  appearance  of  the 
product  indicates  the  approaching  exhaustion  of 
the  root.  Evaporate  the  liquors,  at  the  heat  of 
the  water-bath,  to  the  consistence  of  an  extract. 

Formerly  the  alcoholic  extract  of  ratanhia  was 
preferred  to  the  aqueous  extract  prepared  by 
lixiviation.  The  alcoholic  extract  contains,  how¬ 
ever,  besides  the  astringent  matter,  a  very  large 
proportion  of  insoluble  apothema,  and  is  ac¬ 
cordingly  only  very  imperfectly  soluble  in  water. 

I  have  found  sometimes  as  much  as  40  per 
cent,  of  insoluble  apothema  in  the  alcoholic  ex¬ 
tract,  whereas  I  have  never  found  more  than  10 
per  cent,  in  the  aqueous  extract.  The  latter, 
moreover,  is  very  soluble  in  water.  I  have  ob¬ 
tained  from  equal  quantities  of  the  same  sample 
of  ratanhia-root,  with  water  70  grammes,  with 
alcohol  of  56  Cent.  120  grammes,  of  extract. 

SYRUP  OF  RATANHIA. 

Take  of  Extract  of  ratanhia,  1  part. 

Simple  syrup,  30  parts. 

Distilled  water,  8  parts. 

Dissolve  the  extract  in  the  water,  filter  the 
solution,  add  the  filtrate  to  the  boiling  syrup,  and 
boil  the  mixture  to  30®. 

Thirty  grammes  of  this  syrup  contain  one 
gramme  of  extract. 

TINCTURE  OP  RATANHIA. 

Take  of  Ratanhia-root,  1  part. 

Alcohol  of  56  Cent.  (21°  Cartier), 
5  parts. 

Let  the  root  macerate  in  the  alcohol  for  eigh¬ 
teen  days ;  strain. 

Alcohol  of  56  Cent,  dissolves  all  the  active 
principles  of  the  ratanhia-root. 


4.  BARKS  CHARGED  WITH  TANNIN. 

The  barks  charged  with  tannin  which  are  or 
may  be  employed  in  the  arts  and  in  medicine 
are  very  numerous.  They  are  furnished  by 
several  very  different  families  of  plants.  The 
most  reputed  of  them  are  the  barks  of  the 
Ainentacem,  to  which  family  belong  the  common 
oak  (Quercus  robur),  the  birch- tree  (Betula 
alba),  and  the  alder  (Betula  alnus). 

Among  the  Terebinthaceae,  the  bark  of  Brucea 
antidysenterica,  of  Abyssinia,  is  renowned  for 
its  astringent  properties.  The  barks  of  Rhus 
glabrum,  Rhus  typhinum,  Schinnus  terebinthi- 
fera,  Spondias  mangifera,  and  of  the  several  spe¬ 
cies  of  the  Comocladia,  are  used  for  tanning. 

In  the  United  States  of  North  America  the 
bark  of  Rhus  cotinus  and  Rhus  glabrum  is  used 
as  a  febrifuge. 

Among  the  Rosacese,  the  barks  of  the  several 
species  of  the  genus  Acacia  are  astringent.  Ac¬ 
cording  to  M.  Saint-Hilaire,  the  bark  of  several 
acacia  plants  is  used  in  Brazil  to  tan  hides  :  this 
bark  is  called  Barbatimao  by  the  Brazilians. 
The  barks  of  Acacia  vera  and  Acacia  arabica 
are  employed  for  the  same  purpose.  The  bark 
of  Acacia  peregrina  is  used  in  New  Granada  as 
a  tonic  and  febrifuge ;  ar.d  so  are  the  barks  of 
Acacia  leucocephala,  in  Porto  Rico ;  of  Acacia 
ferruginea  and  of  CEschinomene  gradiflora,  in 
the  Indies ;  of  Cassia  hirsuta,  in  Brazil  (this 
bark  is  called  Fedegosa  by  the  Brazilians),  The 
Chinese  attribute  febrifuge  properties  to  the 
roots  of  Cassia  flava  and  Cassia  amara ;  the 
same  properties  are  attributed  in  East  India  to 
the  roots  of  Cassia  fistula  and  of  Acacia  tenui- 
folia. 

The  bark  of  the  oak-tree  and  that  of  the  root 
of  the  pomegranate- tree  are  about  the  only  ones 
habitually  employed  in  medicine. 


BARK  OF  THE  OAK-TREE. 

The  bark  of  the  oak-tree  (Quercus  robur)  is 
very  astringent ;  its  principal  properties  seem  to 
be  attributable  to  the  tannin  which  it  contains. 
It  is  employed  chiefly  as  an  astringent  and 
styptic,  both  internally  and  in  injections.  It 
has  been  used  also  with  greater  or  less  success 
as  a  febrifuge  ;  it  appears  that  association  with 
some  bitter  aromatic  substance,  such  as  gentian- 
root,  for  instance,  tends  to  heighten  the  energy 
of  its  action. 


According  to  Braconnot,  the  bark  of  the  oak- 
tree  contains : — 

Tannin, 

^  Gallic  acid, 

Uncrj'stallizable  sugar. 

Pectin, 

Tannatesof  lime, magnesia,  potass,  &c. 

According  to  Gerber,  it  contains,  besides  tliese 
principles,  a  matter  similar  to  salicin. 

The  tannin  of  the  bark  of  the  oak-tree  has  not 
yet  been  examined  in  a  state  of  purity.  It  seems 
to  exist  in  the  bark  in  association  with  gallic 
acid  and  some  other  substance.  Braconnot 
found  that  the  solution  obtained  by  the  action 
of  water  upon  the  bark  of  the  oak-tree  does  not 
deposit  an  apothema  upon  evaporation,  even 
though  the  processes  of  solution  and  evaporation 
be  repeated  several  times ;  this  is  not  the  case 
with  any  other  of  the  tanning  substances.  Bra¬ 
connot  remarked  also  the  absence  of  corticin  in 
oak  bark. 

POWDER  OF  OAK  BARK. 

For  the  purposes  of  the  arts  the  bark  is  stripped 
off  from  branches  twelve  to  fifteen  years  old,  and 
ground  in  the  mill  to  a  coarse  powder,  which  is 
usually  called  tan.  This  coarse  powder  may  be 
used  for  the  preparation  of  decoctions  and  in¬ 
fusions.  But  if  it  is  intended  to  be  used  in  the 
pulverulent  form  it  must  be  reduced  to  a  state 
of  greater  fineness,  and  sifted  through  a  hair 
sieve.  In  this  state  it  is  called  sometimes 
flowers  of  tan. 

INJECTION  OF  TAN. 

Take  of  Coarsely-powdered  tan,  64  grammes. 
Boiling  water,  1,000  grammes. 

Infuse. 

POMEGRANATE. 

Several  parts  of  the  pomegranate-tree  (Punica 
granatum)  are  used  in  medicine.  The  still 
unfolded  flowers,  which  are  composed  of  a  fleshy 
calix  adhering  to  the  ovary,  are  a  good  astrin¬ 
gent,  but  hardly  ever  employed  now.  The  calix 
which  envelopes  the  fiuits  Was  formerly,  and  is 
still  not  unfrequently,  used  under  the  name  of 
Malicorium. 

This  is  an  excellent  astringent.  In  India  and 
in  the  East  it  is  used  to  expel  intestinal  worms, 
and  more  especially  the  tapeworm. 

In  Europe  we  employ  chiefly  the  bark  of  the 
root,  and  the  succulent  and  acid  envelope  of  the 
seeds. 

The  bark  of  the  root  of  the  pomegranate-tree 
has  been  analyzed  by  M.  Mitouart,  and  subse¬ 
quently  by  M.  Latour  de  Trie. 

It  contains  : — 

Tannin, 

Gallic  acid, 

Resin, 

Wax, 

Fatty  matter, 

Mannite, 

and,  according  to  M.  Landerer,  a  bitter  crystal¬ 
line  matter,  called  by  him  Granatin. 

The  bark  of  the  root  of  the  pomegranate-tree 
is  used  as  a  specific  against  the  tapeworm,  par¬ 
ticularly  against  the  taenia  armata,  and  also 
against  the  Taenia  botryocephala. 

The  fresh  bark  is  usually  preferred,  being  con¬ 
sidered  more  active  than  the  dry  bark.  How¬ 
ever,  I  have  seen  a  great  many  cures  effected  by 
the  latter,  and  feel  inclined  to  think  it  equally 
efficacious  with  the  former. 

VERMIFUGE  POTION. 

Take  of  Fresh  bark  of  pomegranate-root,  64 
grammes. 

Water,  750  grammes. 

Boil  down  to  a  pint.  Strain. 

This  potion  is  given  in  three  doses.  The  even¬ 
ing  before  the  patient  must  take  30  to  50  grammes 
of  castor  oil. 

When  the  dry  bark  is  used  the  dose  is  equally 
64  grammes.  The  dry  bark  is  macerated  for 
twelve  hours  in  cold  water  previous  to  the  de¬ 
coction. 

EXTRACT  OF  BARK  OF  POMEGRANATE- ROOT. 

Take  of  Dry  bark  of  pomegranate^root,  any 
quantity  you  like. 
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Take  of  Alcokol  of  56  Cent.  (21®  Cartier),  a 
sufficiency. 

F.S.A. 

This  extract  has  been  employed  with  success 
by  M.  Deslandes  to  expel  the  tapeworm. 

DESIANDES’  VERMIFUGE  POTION. 

Take  of  Linden- water, 

Peppermint-  water, 

Lemon  juice,  of  each  64  grammes. 
Alcoholic  extract  of  bark  of  pome¬ 
granate-root,  24  grammes. 

F.S.A. 

In  some  cases  M.  Deslandes  employs  the  ex¬ 
tract  obtained  by  the  successive  action  of  water 
and  alcohol  upon  the  bark  of  the  pomegranate- 
root. 


MONESIA. 

Monesia  is  the  bark  of  Chrysophyllum  glycy- 
phyllum. 

According  to  the  analysis  of  MM.  Henry  and 
Bernard  Derosnes,  the  monesia  bark  contains  : — 

Tannin,  7.5. 

Monesia,  5. 

Glycyrrhizin,  1.5. 

Colouring  matter  analogous  to  the 
cinchona  red,  9. 

A  little  gum,  pectic  acid,  fatty  mat¬ 
ters,  and  salts. 

Monesia  bears  considerable  analogy  to  sapo¬ 
nin.  It  presents  itself  in  the  form  of  very  fri¬ 
able,  transparent  plates.  It  dissolves  very  readily 
in  alcohol  and  in  water  ;  it  is  nearly  insoluble  in 
sulphuric  acid.  To  water  it  imparts  the  pro¬ 
perty  of  frothing  up.  It  has  a  bitter  taste, 
speedily  followed  by  a  strong  sensation  of  acridity 
in  the  throat. 

Monesia  bark  has  been  successfully  employed 
in  affections  characterized  by  general  weakness 
of  the  system,  and  in  cases  of  hemoptysis, 
diarrhoea,  dysentery. 

It  is  given  mostly  in  the  form  of  extract,  at 
the  dose  of  from  50  centigrammes  to  1,  2,  3,  and 
even  4  grammes  per  day. 

EXTRACT  OF  MONESIA. 

Take  of  Monesia,  any  quantity  you  like. 

Treat  the  root  with  lukewarm  water  by  the 
method  of  displacement,  and  evaporate  the 
liquors  to  the  consistence  of  an  extract. 

The  root  gives  one  fourth  its  own  weight  of 
extract. 

TINCTURE  OF  MONESIA. 

Take  of  Monesia,  1  part. 

Alcohol  of  56  Cent.  (21®  Cartier),  5 
parts. 

F.S.A. 

SYRUP  OF  MONESIA. 

Take  of  Extract  of  monesia. 

Water,  of  each  1  part. 

Simple  syrup,  99  parts. 

F.S.A. 

POMATUM  OP  MONESIA. 

Take  of  Extract  of  monesia. 

Water,  of  each  1  part. 

Sweet  almond  oil,  4  parts. 

White  wax,  2  parts. 

F.S.A. 


5.  LEAVES  CHAEGED  WITH  TANNIN. 

The  leaves  of  a  great  number  of  plants  contain 
tannin,  but  few  of  them  only  are  used  in  the  arts 
or  in  medicine. 

The  leaves  of  Myrtus  communis  are  employed 
for  the  tanning  of  hides  ;  the  tops  of  Ehus  coriaria 
(sumach)  are  extensively  used  by  dyers,  and  so 
are  the  leaves  of  Ehus  striatum  in  the  United 
States,  and  those  of  Ehus  metopium  in  the 
Antilles. 

The  leaves  of  some  of  the  Eosaceee  are  em¬ 
ployed  in  medicine.  The  leaves  of  the  several 
species  of  rose-trees,  and  more  particularly  the 
leaves  of  Eubus  fructicosus  (briar),  and  Agri- 
monia  eupatorium,  constitute  frequently  the 
basis  of  astringent  gargles. 

The  leaves  of  Eubus  arcticus,  Dryas  octopetala, 
Cerasus  mahaleb,  Eosa  rubiginosa,  are  used  in 
infusion  as  a  kind  of  tea.  These  and  the  leaves 
of  the  whole  family  of  the  Drupacese  often 


possess  to  a  certain  extent  the  smell  and  pro¬ 
perties  of  bitter  almonds. 

The  leaves  of  Arbutus  uva  ursi  enjoyed  for¬ 
merly  considerable  reputation  in  diseases  of  the 
urinary  organs. 


6.  FLO  WEES  CHAEGED  WITH 
TANNIN. 

Tlie  only  flowers  of  this  kind  used  in  medicine 
(in  Europe)  are  those  of  the  Eosa  gallica.  The 
flowers  of  Brayera  anthelmintica,  of  Abyssinia 
(known  under  the  names  cotz,  cabotz,  cusso,  or 
cousso),  are  employed  to  destroy  the  tapeworm. 
RED  ROSES. 

The  petals  of  the  red  rose,  or  Eosa  gallica, 
have  been  analzyed  by  M.  Cartier.  This 
chemist  found  in  them  : — 

Essential  oil. 

Tannin, 

Gallic  acid. 

Colouring  matter. 

Fatty  matter. 

Albumen, 

Salts. 

The  red  roses  are  used  in  medicine  for  the 
tannin  which  they  contain,  and  which  imparts 
to  them  tonic  and  astringent  properties. 

GATHERING  AND  DESICCATION  OF  THE  FLOWERS. 

The  red  roses  should  be  gathered  in  the  bud, 
since  they  are  in  that  state  more  intensely  co¬ 
loured,  and  contain  a  larger  proportion  of  as¬ 
tringent  principles  than  they  do  in  full  bloom. 
The  petals  are  separated  from  the  calix,  and 
dried  on  a  hurdle  in  a  well-aired  loft.  When 
dry  they  are  sifted,  and  kept  in  close  boxes. 

POWDER  OF  RED  ROSES. 

Eeduce  the  dried  flowers  to  powder,  without 
leaving  a  residue. 

CONSERVE  OF  ROSES. 

Take  of  Powder  of  red  roses,  1  part. 

Distilled  rose-water,  2  parts. 

Pounded  sugar,  8  parts. 

Mix  the  powder  with  the  distilled  water,  and 
let  it  macerate  for  an  hour  or  two.  Add  after¬ 
wards  the  sugar,  and  mix  by  trituration. 
CONSERVE  OF  ROSES  PREPARED  WITH  THE  FRESH 
FLOWERS. 

Take  of  Picked  and  cleansed  petals  of  red 
roses,  1  part. 

White  sugar,  3  parts. 

Pound  the  petals  in  a  mortar  together  with 
their  weight  of  sugar ;  pass  the  pulp  through  the 
sieve,  and  add  the  rest  of  the  sugar.  Heat  the 
mixture  a  few  minutes  in  the  water-bath. 

The  conserve  prepared  in  this  way  has  a  fine 
colour ;  but  it  ferments  towards  the  latter  months 
of  the  year,  before  the  season  at  which  a  fresh 
supply  of  roses  is  obtainable.  It  is  for  this 
reason  that  the  conserve  prepared  with  the 
powder  is  preferred,  which,  though  of  a  less 
pleasing  aspect,  affords  this  advantage,  that  it 
may  be  procured. at  all  seasons. 

The  conserve  of  roses  is  employed  at  the  dose 
of  several  grammes  as  a  tonic,  and  more  par¬ 
ticularly  as  an  astringent. 

PTISAN  OF  RED  ROSES. 

Take  of  Dry  flowers  of  red  roses,  8  grammes. 
Boiling  water,  1,000  grammes. 

Infuse  for  one  hour,  and  strain. 

SYRUP  OF  RED  ROSES. 

Take  of  Dry  petals  of  red  roses,  1  part. 
Boiling  water,  5  parts. 

Sugar,  a  sufficiency. 

Let  the  roses  infuse  in  the  water  ;  strain  with 
expression  ;  Alter  the  liquid ;  add  to  the  filtrate 
double  its  weight  of  sugar,  and  prepare  a  syrup 
by  simple  solution. 

Instead  of  the  dry  petals  fresh  flowers  may  be 
used,  altering  the  quantity  from  one  part  to  three 
parts.  The  syrup  prepared  with  the  fresh  flowers 
presents  a  finer  colour  than  that  prepared  with 
the  dry  flowers  ;  but,  on  the  other  hand,  it 
is  less  fragrant  than  the  latter,  as  the  process  of 
desiccation  tends  to  develop  more  strongly  the 
odour  of  the  red  rose. 

Thirty  grammes  of  the  syrup  represent  two 
grammes  of  red  roses. 


ROSE  HONEY. 

Take  of  Dry  petals  of  red  roses,  1  part. 

Boiling  water, 

Wiiite  honey,  of  each  6  parts. 

Let  the  roses  infuse  in  the  water  ;  strain  with 
expression ;  mix  the  strained  liquor  with  the 
honey,  and  boil  to  the  consistence  of  syrup. 

The  method  of  displacement  may  also  be  had 
recourse  to  for  the  preparation  of  rose  honey. 

The  operation  is  conducted  as  follows  :  — 

Dry  the  roses  in  the  stove,  and  reduce  them 
subsequently  to  a  coarse  powder,  by  rubbing 
them  on  a  metallic  sieve  with  thirty  meshes  to 
the  square  inch.  Shake  this  powder  on  a  fine 
sieve  to  remove  the  stamina ;  put  it  now  in  the 
water-bath,  and  moisten  it  with  six  parts  of 
boiling  water.  At  the  end  of  half  an  hour  put 
the  species  of  paste  obtained  by  this  proceeding 
in  a  displacement  apparatus,  taking  care  to  pile 
it  very  loosely.  Cover  it  with  a  diaphragm,  and 
lixiviate  with  boiling  water.  If  the  operation  be 
well  conducted,  the  roses  will  be  exhausted 
when  seven  times  their  weight  of  liquid  has  been 
obtained. 

Put  the  first  liquors  aside,  and  keep  them  for 
the  final  boiling  of  the  honey. 

In  the  common  process  (of  the  Codex)  the 
residuary  rose  paste  retains  nearly  the  weight  of 
the  flowers  of  water ;  one  sixth  of  the  infusion  is 
accordingly  lost.  In  the  lixiviation  process 
we  may  use  one  sixth  part  less  of  roses,  and  yet 
obtain  as  good  and  copious  a  product  as  the  pro¬ 
cess  of  the  Codex  yields  with  the  full  quantity. 

M.  Deschamps  recommends  the  following  pro¬ 
cess  : — Take  250  parts  of  roses,  and  treat  them 
by  lixiviation  ;  evaporate  the  product  in  the  steam 
apparatus  to  420  parts.  Mix  white  filter  paper 
with  the  rose  liquor,  add  the  honejq  purified 
previously  by  heat,  in  a  covered  water-bath,  and 
strain. 

I  have  adopted  an  analogous  proceeding  at  the 
Central  Pharmacy.  I  treat  the  coarse  powder 
of  red  roses  with  a  sufficiency  of  boiling  water 
to  yield,  with  the  aid  of  a  good  press,  the 
amount  of  liquid  requisite  to  melt  the  honey. 
I  add  to  the  solution  finely-divided  filter  paper, 
and  keep  it  boiling  for  several  hours  in  the 
water-bath  ;  the  next  morning  I  draw  the  pro¬ 
duct  off  with  a  syphon.  This  is  the  best  process 
for  the  preparation  of  large  quantities  of  rose 
honey  ;  all  other  processes  tend  more  or  less  to 
impart  a  caramel  taste  and  a  brown  coloration 
to  the  product.  The  rose  honey  of  the  Central 
Pharmacy  is  lighter  coloured  than  that  prepared 
according  to  the  prescriptions  of  the  Codex ;  but 
the  colour  is  pure,  and  the  smell  of  the  product 
very  sweet. 

The  process  of  the  Codex  answers  well  enough 
for  small  quantities,  but  it  bears  no  comparison 
to  M.  Deschamps’  and  mine,  where  large  masses 
of  liquid  are  to  be  evaporated. 

Eose  honey  is  used  as  a  gentle  astringent ; 
more  particularly  in  the  form  of  gargle,  at  the 
dose  of  60  to  100  grammes. 

ROSE  WINE. 

Take  of  Eed  roses,  1  part. 

Eed  w'ine,  16  parts. 

Macerate,  strain  with  expression,  and  filter. 

This  wine  is  chiefly  used  externally  and  in 
injections  to  combat  relaxation  of  the  tissues. 

ROSE  VINEGAR. 

Take  of  Dry  petals  of  red  roses,  1  part. 

Eed  vinegar,  12  parts. 

Macerate  for  eight  days  ;  strain. 

This  vinegar  is  used  in  injections,  and  also  for 
toilet  purposes. 


7.  FEUITS  CHAEGED  WITH  TANNEST. 

Certain  fruits  containing  an  abundance  of 
tannin  are  employed  in  the  arts.  These  fruits 
are  derived  chiefly  from  the  family  of  the  legu¬ 
minous  plants.  Among  these  fruits  we  may 
instance  the  Bahlah,  which  appears  to  be  fur¬ 
nished  by  the  Acacia  vera,  A.  arabica,  A.  cinerea, 
and,  perhaps,  some  other  species ;  the  Algoro- 
hilla,  which  is  attributed  to  the  Inga  marthae ; 
the  Dividive  or  Liby-diby,  which  is  attributed  to 
the  Csesalpinia  coriaria,  of  Carthagena.  The 
fruits  of  the  Acacia  catechu  furnish  catechu. 
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The  family  of  the  Rosaceae  also  furnishes  some 
slightly  astringent  fruits.  An  astringent  pre¬ 
serve  is  made,  for  instance,  of  the  fruits  of  the 
sweetbriar  (hips).  The  fruits  of  Cydonia  vul¬ 
garis,  Sorbus  domestica,  Malus  communis,  Pyrus 
communis,  are  also  slightly  astringent. 

The  only  astringent  fruit  made  use  of  for  me¬ 
dicinal  purposes  is  the  acorn. 

ACORNS. 

Acorns  contain,  according  to  Lcevig’s  analysis, 
in  1,000  parts  : — 

Patty  oil,  43. 

Resin,  52. 

Gum,  64. 

Tannin,  90. 

Bitter  extractive,  52. 

Starch,  380. 

Lignin,  316. 

Salts  of  potass  and  of  lime. 

The  decoction  of  acorns  has  been  given  some¬ 
times  with  success  in  mucous  diarrhoea ;  the 
natural  association  of  the  starch  with  tonic  prin¬ 
ciples  which  we  see  in  the  acorn  readily  explains 
the  beneficial  action  of  the  decoction  of  that 
fruit.  But  the  usual  way  of  administering  acorns 
is  in  form  of  a  species  of  coffee,  i.e.,  torrefied. 

Prom  4  to  8  grammes  of  the  torrefied  and 
ground  acorns  are  used  per  cup  of  boiling  water. 
In  this  form  the  acorn  is  an  excellent  tonic  and 
stomachic,  and  produces  very  beneficial  effects 
in  rickets,  consumption,  marasmus,  and  obstruc¬ 
tions  of  the  mesenterium. 

According  to  M.  Bourlet,  acorns  are  used  in 
Turkey  as  analeptics ;  they  are  kept  buried  in 
the  ground  for  some  time,  to  get  rid  of  the  bit¬ 
terness  ;  they  are  then  dried,  and  subsequently 
torrefied  and  ground.  The  powder,  mixed  with 
sugar  and  spices,  constitutes  the  Palamotid  of  the 
Turks  and  the  Racahotd  of  the  Arabs.  In  this 
state  it  forms  an  article  of  food  of  very  easy  di¬ 
gestion. 


ORIGINAL  GOiVIIViUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 

REMARKS  UPON  ALBUMEN,  CASEIN, 
AND  PIBRIN. 

By  M.  P.  BOPP. 

When  dilute  hydrochloric  acid  is  added  to  a 
mixture  of  milk  and  water  in  equal  proportions, 
until  the  mixture  separates  into  a  bulky  coagu- 
lum  and  a  clear  yellowish  liquid,  a  precipitate  is 
obtained  which  differs  even  in  outward  appear¬ 
ance  from  that  produced  in  milk  by  acetic  acid. 

The  liquid  should  now  be  filtered  through  a 
linen  bag,  and  the  precipitate  collected  in  the 
latter.  The  precipitate  should  then  be  diffused 
through  wattr  acidulated  with  two  to  three  per 
cent,  of  hydrochloric  acid,  and  again  collected 
by  bag  filtration ;  the  same  operation  is  to  be 
repeated  one  or  twice  more.  Upon  washing  the 
precipitate  subsequently  with  water,  to  remove 
the  acid  adherent  to  it,  it  is  observed  to  swell  in 
proportion  as  the  acid  is  washed  away,  and 
becomes  speedily  too  gelatinous  to  permit  the 
passage  of  water  through  its  mass.  But  when 
mixed  and  stirred  up  with  a  sufficient  quantity 
of  water  at  about  104“  Fahrenheit  it  dissolves. 

The  solution  is  found  to  retain  still  a  con¬ 
siderable  quantity  of  acid.  This  may  be  re¬ 
moved  by  precipitation  with  acids  and  alkalis, 
the  latter  of  which,  when  added  in  excess,  re¬ 
dissolve  the  precipitate  to  the  formation  of  which 
their  addition  gives  rise  at  first.  Neither  of  the 
solutions  possess  the  mucosity  which  is  ex¬ 
hibited  by  milk  or  solution  of  common  casein 
in  carbonated  alkalis,  and  which  renders  the 
separation  of  the  casein  from  the  fat  a  task  of 
considerable  difficulty. 

The  washings  of  the  first  precipitate  run  off 
slightly  turbid:  they  hold  casein  in  solution. 
Upon  addition  of  hydrochloric  acid  to  the  solu¬ 
tion  a  bulky  precipitate  subsides,  perfectly 
analogous  to  the  first.  Now,  it  is  well  known 
that  a  precipitate  tliat  has  been  thrown  down 
from  solution  of  casein  by  acetic  acid  becomes 


compact  in  alcohol,  whereas  this  precipitate 
(produced  by  hydrochloric  acid),  so  far  from 
becoming  compact,  swells  up  in  alcohol,  and  even 
dissolves  completely  in  a  sufficient  amount  of 
that  menstruum.  Ether  throws  it  down  again 
from  the  alcoholic  solution  in  white  flakes, 
which  swell  in  water,  and  subsequently  dis¬ 
solve  in  it.  Carbonated  alkalis  also  produce  a 
precipitate  in  the  original  turbid  solution;  this 
precipitate,  however,  becomes  compact  in  alcohol, 
although  it  dissolves  subsequently  likewise  in  an 
excess  of  that  menstruum. 

Schlossberger  has  recently  published  a  paper 
in  which  he  states  that  he  has  succeeded  in 
separating  casein  into  two  distinct  substances. 
This  fancied  separation  of  casein  into  two  dif¬ 
ferent  principles  is  simply  a  mistake,  which  an 
attentive  examination  of  the  facts  and  data  given 
above  will  enable  the  chemical  reader  to  account 
for.  Schlossberger  added  to  the  hydrochloric 
solution  a  small  quantity  of  carbonate  of  am¬ 
monia,  filtered,  and  added  to  the  filtrate  hydro¬ 
chloric  acid,  when  he  obtained  a  fresh  precipi¬ 
tate.  Now,  it  is  hardly  possible  to  add  the 
exact  quantity  of  alkaline  carbonate  required  to 
precipitate  the  whole  of  the  casein  ;  there  wdll 
always  be  added  a  little  more  or  less.  If  the 
latter  be  the  case,  the  acid,  if  the  former,  the 
alkali,  will  predominate  ;  and  in  either  case  a 
precipitate  will  be  obtained  upon  the  subsequent 
addition  of  hydrochloric  acid. 

Had  Schlossberger  repeated  his  experiment  five 
or  six  times,  he  would  have  observed  that  the 
relative  proportions  of  the  two  precipitates 
vary  considerably.  I  examined  and  analyzed 
the  two  precipitates,  viz.,  the  one  obtained  by 
throwing  down  the  whole  of  the  casein  from  the 
hydrochloric  solution  by  the  addition  of  that 
acid  in  excess,  and  the  other  prepared  ac¬ 
cording  to  Schlossberger’s  instructions,  and  I 
found  them  to  be  identically  the  same  as  re¬ 
garded  their  composition.  It  is  evident  that 
casein  forms  two  compounds  with  hydrochloric 
acid,  of  which  the  one  is  insoluble ;  the  removal 
of  part  of  the  acid  by  washing  with  water  con¬ 
verts  this  insoluble  into  the  soluble  modification. 
The  casein  precipitated  from  the  hydrochloric 
solution  by  means  of  an  alkaline  carbonate 
may  be  readily  washed  with  water,  and  may  in 
this  manner  be  obtained  almost  entirely  free 
from  fat,  without  the  use  of  either  alcohol  or 
ether.  The  two  substances  which  Schlossberger 
was  erroneously  led  to  look  upon  as  distinct  and 
different  bodies  are  readily  convertible  into  each 
other,  by  precipitating  the  one  in  acid  solution 
with  an  alkali,  and  the  other  in  alkaline  solution 
with  an  acid. 

The  following  observations  are  simply  meant 
to  serve  as  the  basis  of  more  extensive  inves¬ 
tigations  on  the  so-called  protein  compounds, 
which  the  author  intends  to  enter  upon  at  a  not 
very  distant  period. 

ACTION  OP  CAUSTIC  ALKALIS  UPON  CA.SEIN, 
ALBUMEN,  AND  PIBRIN. 

The  most  important  products  of  the  action  of 
concentrated  caustic  alkalis  upon  casein  are 
leucin  and  tyrosin.  In  a  series  of  preliminary 
experiments  I  found  that  the  action  of  potass 
upon  casein  differed  in  no  striking  point  from 
that  of  the  same  alkali  upon  albumen  and  tipon 
fibrin.  The  great  difficulty  in  the  way  of  ob¬ 
taining  the  largest  possible  amount  of  leucin  and 
tyrosin  from  casein  by  the  action  of  potass  lies 
in  the  circumstance  that  the  two  new  products 
are  liable  to  be  decomposed  by  the  prolonged 
action  of  potass ;  and  this  decomposition  com¬ 
mences  immediately  after  the  full  yield  of  leucin 
and  tyrosin  has  been  produced.  The  difficulty 
consists  accordingly,  here,  simply  in  hitting  the 
right  time  for  arresting  the  reaction ;  and  this 
end  may  be  attained  best  by  increasing  the  in¬ 
tensity  and  thereby  shortening  the  duration  of 
the  latter.  For  this  purpose  take  equal  parts  of 
dry  hydrate  of  potass  and  dried  and  finely  pul¬ 
verized  casein  (albumen  or  fibrin) ;  fuse  the 
potass  in  its  crystallization  water  in  an  iron 
vessel,  and  project  the  powder  of  the  casein,  &c., 
into  it,  replacing  the  water  lost  in  the  process 
by  small  additions  from  time  to  time,  and  stirring 


the  mixture  occasionally  with  an  iron  spatula. 
Violent  effervescence  ensues  from  the  evolution 
of  ammonia  and  hydrogen,  which  evolution  is 
attended  with  the  emission  of  a  peculiar  odour. 
The  product  of  the  full  yield  of  leucin  and 
tyrosin  is  indicated  by  a  change  of  colour  :  the 
dark  brown  colour  of  the  mixture  changes  to 
yellow.  This  is  the  only  safe  criterion.  It  re¬ 
quires  some  practice,  however,  to  catch  the  right 
tint.  The  operator  may  to  a  certain  extent  be 
guided  also  by  the  time  that  the  operation  has 
lasted :  this  should  never  exceed  half  an  hour. 
As  soon  as  the  peculiar  tint  makes  its  appear¬ 
ance,  the  operation  must  be  stopped  by  the 
careful  addition  of  water ;  the  solution  is  then 
saturated  with  acetic  acid,  filtered,  and  left  to 
cool. 

[To  be  continued,'] 


ON  COLUMBINE  AND  SOME  OTHER 
SUBSTANCES  DERIVED  FROM  THE 
MENISPERMEyE. 

By  Dr.  BODEKER. 


Wittstock  prepared  columbine  from  Cocculus 
palmatus,  De  C.  The  author  obtained  it  more 
readily  and  in  a  purer  state  by  exhausting  the 
columbo-root  with  spirit  of  0.876  sp.  gr.,  re¬ 
moving  the  spirit  and  rendering  the  residue  as 
dry  as  possible.  This  residue  is  dissolved  in 
water,  and  an  equal  volume  of  ether  added,  the 
two  liquids  frequently  shaken,  the  separated 
ethereal  solution  removed  with  a  syphon,  filtered, 
and  the  greater  portion  of  the  ether  separated 
by  distillation.  The  aqueous  solution  of  the 
columbo  extract  is  treated  repeatedly  with  ether 
until  this  dissolves  scarcely  anything  further. 
The  ether  takes  up,  besides  the  columbine,  a 
fatty  oil,  the  greater  portion  of  which  re¬ 
mains  dissolved  in  the  little  ether  not  distilled 
off.  The  greater  portion  of  the  columbine  soon  se¬ 
parates  from  this  residue  in  a  crystalline  state. 
After  pouring  off  the  oily  mother  liquor,  which 
still  contains  columbine,  the  crystalline  mass  is 
rinsed  with  cold  ether,  and  then  pressed  between 
folds  of  bibulous  paper.  It  has  still  a  yellow 
colour,  and  must,  for  further  purification,  be 
dissolved  in  boiling  ether  containing  neither 
alcohol  nor  water,  and  the  ether  distilled  off  to 
one  fourth,  when  most  of  the  columbine  sepa¬ 
rates  perfectly  white,  whilst  the  fat  remains  dis¬ 
solved  with  the  remainder  of  the  columbine.  It 
is  difficult  to  remove  this  fat  entirely  from  the 
columbine,  which,  however,  succeeds  by  frequent 
recrystallization.  The  presence  of  fat  may  rea¬ 
dily  be  detected  on  dissolving  the  columbine  in 
acetic  acid,  when  it  floats  in  drops  in  the  liquid. 

The  composition  of  columbine  is  represented 
by  the  atomic  relations  C43  Hjo  Oj^.  No  com¬ 
bination  of  it  could  be  obtained,  on  which  ac¬ 
count  the  formula  with  forty-two  atoms  of 
carbon  was  merely  assumed  for  the  reason  that 
the  same  number  is  contained  in  the  following 
substances  procured  from  the  columbo-root ; 
and  these,  as  will  be  subsequently  shown,  are 
closely  related  to  each  other  : — Metallic  salts  do 
not  precipitate  columbine.  Emulsine  has  no 
effect  upon  columbine  mixed  into  a  paste  with 
water.  An  experiment  to  obtain  a  product  of 
decomposition  by  fusion  with  aqueous  potash, 
which  might  have  thrown  some  light  upon  the 
composition,  was  not  attended  with  success, 
for  in  the  presence  of  a  sufficient  quantity  of 
water  the  columbine  is  dissolved  unaltered, 
whilst  it  is  entirely  decomposed  when  less  water 
is  present ;  in  the  latter  case  acids  precipitate  a 
brown  humus-like  substance  from  the  aqueous 
solution  of  the  fused  mass.  The  numbers  ob¬ 
tained  by  the  author  on  analysis  differ  somewhat 
from  those  of  Liebig,  which  is  probably  owing 
to  the  substance  prepared  by  Wittstock,  and 
analyzed  by  Liebig,  having  been  less  perfectly 
separated  from  the  fat.  The  analysis  gave  : 
Carbon  ..  65.11  65.29  42  =  3155.04  65.33 

5.95  6.01  22  =  274.56  5.68 

28.94  28.70  14  =  1400.00  29.09 


Hydrogen 
Oxygen 


C^jHisNOg.— This  substance  was 
discovered  by  Fleitmann  in  the  root  of  the 
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columbo.  The  dry  spirituous  extract  of  columbo, 
exhausted  with  hot  lime-water,  furnishes  a  deep 
brown-red  solution,  w'hich,  on  saturation  with 
muriatic  acid,  deposits  an  almost  wholly  amor¬ 
phous  substance  mixed  with  a  few  j’ellow  crys¬ 
talline  particles.  After  filtration  an  excess  of 
muriatic  acid  is  added,  when,  in  the  course  of  a 
few  days,  an  abundant  crystalline  deposit  is 
formed.  The  mass,  which  still  has  an  acid  reac¬ 
tion,  is  dissolved  in  alcohol  of  0.850,  again  preci¬ 
pitated,  and  washed  with  ether.  In  this  manner 
the  berberine  w'as  obtained  in  the  form  of  a 
beautiful  bright  yellow  powder,  which,  under  the 
microscope,  presented  the  appearance  of  a  con¬ 
fused  aggregation  of  crystals,  The  aqueous 
solution,  which  w’as  not  acid,  indicated  the  pre¬ 
sence  of  a  considerable  amount  of  chlorine  ;  gave 
with  tannin  chloride  of  platinum,  perchloride 
of  mercury,  chlorate  and  chromate  of  potash, 
amorphous  yellow'  precipitates  ;  muriatic,  nitric, 
and  sulphuric  acid,  on  the  other  hand,  furnished 
crystalline  deposits  of  different  forms,  w'hich, 
how'ever,  all  possessed  the  properties  assigned 
by  Fleitmann  to  the  muriate  of  berberine.  The 
author’s  analysis  of  the  muriate  of  berberine 
from  columbo-root  likewise  agrees  with  that  of 
the  muriate  of  berberine,  C42Hi8  NOg,  HCl,  HO, 
from  the  barberry  by  Fleitmann  :  — 

Fleitmann.  Biideker. 

Carbon  .  62.89  62.53  62.78 

Hvdrogen  ....  5.44  5.67  5.07 

Chlorine  ....  9.13  8.80  9.06 

According  to  the  observations  of  the  author, 
berberine  furnishes  quinoline  on  distillation  with 
milk  of  lime  and  the  hydrated  oxide  of  lead. 

The  occurrence  of  this  substance  in  Berberis 
and  Cocculus  is  remarkable  in  a  physiological 
point  of  view'.  Bartling  places  both  these  fami¬ 
lies,  the  Menispermeee  and  Berberidse,  in  the 
class  of  the  Cocculinse,  which  is  in  accordance 
with  the  fact  of  both  containing  the  same  prin¬ 
ciple.  The  columbine  occurs  in  the  cells  of  the 
root  in  the  crystalline  state  ;  the  berberine,  on  the 
contrary',  is  deposited  in  the  yellow  thickening 
layers  of  the  cell-membranes  mi.xed  with  a  fatty 
substance,  which  protects  it  from  the  solvent  action 
of  the  alcohol  when  the  root  is  treated  with  this 
agent.  Berberine  occurs  in  Beiberis  vulgaris  in 
precisely  the  same  manner,  except  that  it  is  depo¬ 
sited  more  abudantly  and  in  a  purer  state.  All 
the  cells,  and  especially  the  vessels  and  woody 
cells,  exhibit  broad  golden-yellow  thickening 
layers,  in  w  hich  the  berberine  is  very  easily  de¬ 
tected  under  the  microscope ;  for  on  mixing  a 
drop  of  muriatic,  sulphuric,  or  nitric  acid  with  a 
drop  of  absolute  alcohol  with  w'hich  the  root  has 
been  treated,  the  corresponding  salt  of  berberine 
immediately  begins  to  crystallize  upon  the  slip 
of  glass.  The  author  draws  especial  attention  to 
the  circumstance  that  the  berberine  is  found  in 
cells,  and  not  in  peculiar  organs  of  secretion. 
That  it  does  not  exist  in  the  free  state  in  the 
columbo-root  is  evident  from  the  properties  of 
the  yellow  cry'stalline  masses  which  separate 
with  the  columbine  from  an  inspissated  alcoholic 
extract.  The  neutral  reaction,  and  in  compari¬ 
son  with  berberine  less  solublity  in  water  and 
lighter  golden-yellow  colour,  sufficiently  prove 
it  to  be  a  salt  of  berberine.  Acids  separate  from 
its  solution  in  w'ater,  and  still  better  in  lime- 
water,  columbic  acid  ;  whilst  but  relatively  very' 
small  quantities  of  potash  are  contained  in  the 
form  of  chloride  of  potassium  and  nitre  in  these 
impure  deposits ;  consequently  the  berberine 
can  only  be  contained  in  the  thickening  layers  of 
the  cells  of  the  columbo  as  columbate  of  ber¬ 
berine.  It  appears  to  exist  in  a  different  form  in 
Berberis  according  to  the  author. 

Columbic  Acid,  C42  H23  O13  (dried  at  239°). — 
The  solution  obtained  on  digesting  the  dried  al¬ 
coholic  extract  of  columbo  with  lime-water,  and 
the  turbid  aqueous  solution  of  the  spirituous 
extract  of  columbo,  deposit  on  the  first  addition 
of  acids,  before  the  separation  of  any  berberine 
salt,  more  or  less  purely  amorphous  yellow  pre¬ 
cipitates.  They  are  washed  with  water  to  remove 
any  salt  of  berberine.  By  exhaustion  w'ith 
boiling  ether  the  columbine  is  removed,  upon 
which  it  is  dissolved  in  dilute  caustic  potash,  and 


carbonic  acid  passed  into  the  solution,  which 
precipitates  a  dark  brown  flocculent  substance. 
A  slight  excess  of  muriatic  acid  now  throws 
down  a  copious  white  flocculent  precipitate, 
which  during  the  washing  upon  the  filter  con¬ 
denses  into  a  pale  straw-coloured  powder  with¬ 
out  any  signs  of  crystallization.  The  acid  thus 
obtained  burns  with  flame  when  heated  upon 
platinum  foil,  leaving  no  residue ;  it  was  free 
from  muriatic  acid,  and  had  a  strong  acid  reac- 
^tion  upon  moist  litmus  paper.  Its  taste  is  bitter, 
like  that  of  columbine,  but  less  so.  It  dissolves 
but  sparingly  in  cold  ether,  scarcely  at  all  in 
water,  more  readily  in  acetic  acid,  but  best  of  all 
in  alcohol,  with  a  light  yellow  colour.  Cold 
nitric  acid  has  no  action  upon  it ;  even  concen¬ 
trated  sulphuric  acid  dissolves  the  substance  ap¬ 
parently  unaltered  at  a  gentle  heat ;  upon  the 
addition  of  water  it  appears  to  be  thrown  down 
unaltered  ;  it  readily  dissolves  in  dilute  caustic 
potash  with  a  light  brow'nish-yellow  colour. 
Its  alcoholic  solution  is  not  precipitated  by  ace¬ 
tate  of  copper ;  with  an  alcoholic  solution  of 
acetate  of  lead  it  furnishes  a  copious  yellow  pre¬ 
cipitate.  From  all  the  solutions  in  alcohol, 
ether,  and  acetic  acid,  the  columbic  acid  was 
constantly  obtained  in  the  form  of  a  yellow 
varnish-like  residue. 

The  pure  acid  and  a  basic  lead  compound  (the 
precipitate  produced  by'  an  alcoholic  solution  of 
acetate  of  lead  iir  the  alcoholic  solution  of  the 
acid)  were  employed  to  determine  the  composi¬ 
tion.  The  lead  salt,  after  being  dried  at  212°, 
lost  up  to  266°  4.29  per  cent,  of  w'ater.  The 
salt  dried  at  212°  contained  30.19  percent,  oxide 
of  lead.  The  acid  dried  at  104°,  heated  to  239°, 
lost  5.04  per  cent.,  of  which,  however,  half  was 
expelled  at  212°,  The  acid  dried  at  239° 


gave  ;  — 

Carbon  . .  66.64  42  =  3155.04  66.54 

Hydrogen .  6.29  23=  287.04  6.05 

Oxygen .  27.07  13  =  1300.00  27.41 


We  have,  therefore  : — 

Anhydrous  acid  in  lead 

salt  dried  at  266°  . .  =C42  H21  On  =  Col. 

Acid  dried  at  104°  . . . .  =  C42  H21  On  -f  HO  +  3aq. 
Acid  dried  at  212°, . . .  =  C42  H21  On  +  HO  -4  2aq. 

Acid  dried  at  239 . =  C42  H21  On  +  HO  -t-  aq. 

The  analogy  of  these  three  substances  occur¬ 
ring  in  the  columbo-root,  rvith  three  others  also 
contained  in  a  Menispermeaceous  plant,  the 
Anamyrta  cocculus,  is  remarkable.  We  have, 
on  the  one  hand,  columbine,  columbic  acid,  and 
berberine,  and,  on  the  other,  picrotoxine,  coccu- 
linic  acid  (subpicrotoxic  acid),  and  menisper- 
mine.  The  latter  basic  substance  occurs,  ac¬ 
cording  to  Peltier  and  Couerbe,  with  the  acid 
in  the  highly  vascular  shells,  whilst  the 
neutral  picrotoxine  is  deposited  in  the  inner 
parenchyma  of  the  kernel,  which  is  nearly 
destitute  of  vessels.  According  to  the  author, 
exactly  the  same  occurs  in  the  columbo-root ; 
the  base  and  the  acid  are  found  most  abun¬ 
dantly  in  the  thickening  strata  of  the  vessels 
and  the  adjacent  cells,  whilst  the  cells  of  that 
portion  of  the  parenchymatous  tissue  in  which 
no  formation  of  vessels  has  yet  commenced  con¬ 
tain  extremely  little  or  no  berberine,  but  are 
filled  with  neutral  columbine.  Now,  it  appears 
probable  that  columbine  was  likewise  produced 
in  the  older  cells  (which  subsequently  become 
situated  in  the  interior  of  the  root,  and  are  per¬ 
meated  by  vessels),  when  they  possessed  the 
same  relative  position  as  those  layers  which  at 
present  contain  columbine  ;  hence  it  may  be  ad¬ 
mitted  that  the  neutral  substance  must  be  consi¬ 
dered  to  be  the  relatively  primary  formation, 
which  subsequently,  with  the  development  of  the 
vascular  tissue  and  the  addition  of  ammonia  as 
conjunct,  became  separated  into  an  acid  and  a 
base.  Even  should  we  not  be  disposed  to  lay 
too  much  weight,  for  the  present,  on  this  view, 
it  will  serve  to  exhibit  the  formation  and  con¬ 
nection  of  the  substances  occurring  in  the 
columbo-root : — 

2  equivs.  columbine. .  Cg^  H44  Oje  ] 

1  “  anamonia...  H3  N* 

C84H4,  O^sN) 


Berberine  .  C43  Hjg  O9  N 

Col.  +  8HO .  C4I  H29  0,9 

Csi  H42  O28  N 

The  author  has  also  prepared  and  analyzed  the 
alkaloid  pelosine-,  discovered  by  Wiggers  in  the 
root  of  an  American  Menispermea,  Cissampelos 
Pareira,  Lam.  It  was  prepared  according  to 
the  same  method,  and  possessed  the  properties 
assigned  to  it  by  that  chemist.  The  author  at 
the  same  time  analyzed  some  salts  of  Pelosine. 
According  to  his  analysis,  Pel  =  NH3  ( 033  Hjg 
Oe)  • 

Carbon .  71.94  72.08  36  =  2704.32  72.28 

Hydrogen  ..  7.22  7.04  21=  262.08  7.00 

Nitrogen .  ..  1=  175.06  4.68 

Oxygen .  ..  6=  600.00  16.94 


comes  into  contact  with 


nyui  uve  uj 

Whenever  pelosine  _  _  _ _ 

water  or  aqueous  vapour  it  passes  into  the  state 
of  hydrate,  which  is  insoluble  in  ether.  Dried 
over  sulphuric  acid,  it  lost  at  248°  8.21  per  cent, 
of  water :  — 

Pelosine....  91.79  1  =  3741.46  91.93 

Water .  8.21  3=  337.44  8.27 

Muriate  of  Pelosine,  Cgg  Hgj  N  Og,  HCl  -t-  2HO 
(dried  over  sulphuric  acid),  is  obtained  when 
dry  muriatic  gas  is  passed  into  the  clear  solution 
of  |,the  pelosine  dried  at  248°  in  ether,  which 
must  be  free  from  alcohol  and  water,  until  the 
solution  has  an  acid  reaction  ;  the  white  floccu¬ 
lent  precipitate  is  quickly  collected  on  a  filter, 
and  washed  with  pure  ether  until  this  no  longer 
reddens  moist  litmus  paper.  The  filter  with  the 
precipitate  is  then  immediately  dried  over  con¬ 
centrated  sulphuric  acid.  It  forms  a  pure  white 
powder,  which  is  readily  soluble  in  water  and 
alcohol ;  on  evaporating  these  solutions  it  is  left 
behind  as  a  varni>h  ;  it  quickly  absorbs  water, 
and  thereby  assumes,  without  becoming  moist, 
a  fused  amber-like  appearance.  The  muriate  of 
pelosine  lost,  by  drying  at  230°,  4.95  and  5.13 
per  cent,  of  water,  which,  with  the  results  of  the 
analysis,  leads  to  the  formula  above  given.  The 
salt  dried  at  230°  gave  :  — 

Carbon  ..  63.65  63.92  36 
Hydrogen  6.58  6.60  22 

4.08  ..  1 

14.61  ..  6 

11.08  ..  1 

of  Platinum  and  Pelosine,  C 
„  •  PtClj,  obtained  by  precipitat— .... 

alcoholic  solution  of  the  pure  muriate  of  pelosine 
with  chloride  of  platinum,  forms  a  pale  yellow, 
perfectly  amorphous,  and  highly  electrical  pow¬ 
der.  After  desiccation  over  sulphuric  acid  it  lost 
no  more  water  at  230°.  It  melts  at  a  higher 
temperature,  puffs  up  considerably,  diffusing 
an  extremely  disagreeable  odour  'resembling 


Nitrogen.  . 
Oxygen  ... 
Chlorine. . 
Chloride 


2704.32 

274.56 

175.06 

600.00 

443.28 


NOg  HCl 


-'36 


64.44 

6.54 

4.17 

14.29 

10.56 

H 


21 


that  of  leucoline 
on  analysis :  — 


and  carbolic  acid.  It  gave 


Carbon 
Hydrogen 
Nitrogen 
Oxygen.. 
Platinum 
Chlorine 


43.53 

4.88 


19.13  19.82 


36 

22 

1 

6 

1 

3 


2704.32 

274.56 

175.06 

600.00 

1232.08 

1329.84 


42.82 

4.35 

2.77 

9.50 

19.50 

21.06 


Chromate  of  Pelosine,  Cgg  Hgj  NOg,  CrOg-f 
2HO. — Bichromate  of  potash  produces  in  a  so¬ 
lution  of  muriate  of  pelosine  a  lively  yellow  pre¬ 
cipitate,  which  in  the  washing  and  drying  loses 
its  yellow  colour  and  becomes  dirty  yellowish- 
brown  ;  it  grows  darker  even  in  the  dry  state 
under  the  air-pump.  Heated  to  176°,  the  salt 
becomes  very  dark  brown  ;  at  a  little  above  212° 
the  whole  ot  the  organic  matter  is  rapidly  de¬ 
stroyed,  with  evolution  of  leucoline  and  carbolic 
acid,  leaving  a  mixture  of  a  little  carbon  with 
oxide  of  chromium.  This  behaviour  explains 
the  difference  between  the  calculated  and  the 
found  results,  although  the  salt  employed  for 
the  analysis  was  dried  over  sulphuric  acid  : — 

Carbon .  59.07  ..  36  =  2704.32  58.85 

Hydrogen..  5.55  ..  23=  287.04  6.24 

Nitrogen .  ..  1=  175.06  3.81 

Oxygen .  ..  8=  800.00  17.41 

Chromic  acid  14.52  14.56  3=  628.87  13.69 

PeWwieme,  NHg  (C42  Hjg  0^). — The  white  pul¬ 
verulent  hydrate  of  pelosine  acquires,  under  the 
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influence  of  the  air,  humidity,  and  light,  a  deep 
yellow  colour,  with  disengagement  of  ammonia. 
After  being  boiled  with  water,  in  order  to  con¬ 
vert  any  unaltered  hydrate  of  pelosine  into  this 
new  substance,  ether  no  longer  dissolved  it. 
The  mass  is  dissolved  in  boiling  absolute  alco¬ 
hol  ;  a  humus-like  substance  is  left  undissolved, 
and  a  light  brownish-yellow  mass  is  deposited 
from  the  solution  in  flakes,  which  were  washed 
with  cold  alcohol  and  dried.  The  name  of  this 
substance  is  derived  from  Pelosinum  and  luteum. 
It  exhibits  towards  reagents  precisely  the  same 
behaviour  as  pelosine,  from  which  it  differs  by 
its  insolubility  in  ether  and  its  colour.  The  sub¬ 
stance  dried  at  230°  gave  : — 


Carbon .  73.99 

Hydrogen  . .  6.18 

Nitrogen  ....  3.84 

Oxygen  ....  15.99 
The  muriate  of 
chloride  of  platinum 


42  =  3155.04  73.51 

21  =  262.08  6.18 

1  =  175.06  4.00 

7  =  700.00  16.31 

pelluteine  furnishes  with 
a  double  salt,  which  was 


found  to  contain  17.84  per  cent,  platinum  ;  ac¬ 
cording  to  this  the  atomic  weight  of  pelluteine  is 
4331.87,  and  calculated  according  to  the  above 
formula  4292.18. 


In  conclusion,  the  author  observes  that  the 
bebeerine  prepared  by  Tilley  and  Maclagan  from 
Nectandra  Rhodiei  possesses  many  properties 
in  common  with  pelosine  ;  an  essential  difler- 
ence,  however,  is  apparent  in  the  products  of 
decomposition  of  the  platinum  double  salts  by 
heat.  The  chloride  of  pelosine  and  platinum  dis¬ 
engages  an  extremely  disagreeable  odour,  re¬ 
sembling  that  of  a  mixture  of  leucoline  and 
carbolic  acid,  whilst  the  chloride  of  bebeerine 
and  platinum  diffuses  on  its  decomposition  an 
agreeable  odour  like  that  of  oil  of  bitter 
almonds  ;  it  likewise  differs  in  composition,  par¬ 
ticularly  in  the  amount  of  water. — Liebig’s  An- 
nalen,  Ixix.,  p.  37. 


City  Sewees. — Guildhall. — The  commis¬ 
sioners  assembled  on  Tuesday,  the  17th  inst.  De¬ 
puty  Peacock  presided.  It  was  resolved  by  the 
committee  that  the  New  River  Company  should 
be  written  to  to  ascertain  whether  a  continuous 
supply  of  water  would  be  given  in  some  of  the 
densely-populated  lanes  of  the  City.  Mr.  Bar¬ 
ber  complained  of  a  malting- house  nuisance  in 
Paternoster-row.  The  matter  was  referred  to 
the  solicitor  of  the  court.  A  communication 
from  the  London  unions  on  the  application 
made  by  the  Board  of  Health  committee  for 
leave  to  send  a  paid  officer  of  city  sewers  to  copy 
the  information  required  by  the  medical  officer 
from  the  books  of  the  several  unions  was  read. 
The  answers  of  the  guardians  of  the  City  and 
West  London  unions  were  in  accordance  with 
the  wishes  expressed.  The  answer  of  the  East 
London  union  referred  the  board  to  the  medical 
officer  of  the  union.  It  was  decided  that  the 
chairman  should  wait  upon  the  board  of  guar¬ 
dians  of  the  East  London  union  to  arrange  the 
matter  in  a  satisfactory  manner.  A  letter  from 
the  City  Gas  Company  was  read,  in  which  it  was 
stated  that,  whatever  the  result  of  the  bill  might 
be,  it  would  not  influence  the  intention  of  the 
committee  of  management,  who  merely  withheld 
the  announcement  of  their  determination  for  the 
present  to  prevent  misapprehension  on  the  part 
of  the  promoters  of  the  bill,  who  had  delayed 
its  progress  for  six  weeks,  and  but  for  which  the 
committee  of  management  would  have  been  free 
to  send  in  their  answers  on  the  13th,  according 
to  promise.  The  letter  was  very  unsatisfactory 
to  the  commissioners,  who  soon  afterwards  ad¬ 
journed. 

M.  Berry,  Middlesex,  engineer,  for  certain 
improvements  in  the  construction  of  printing 
machinery  or  presses.  Patent  dated  Aptil  9th, 
1835;  expired  April  9th,  1849. — (Communica¬ 
tion.) 

H.  F.  Bacon,  Cambridge,  for  an  improved  ap¬ 
paratus  for  regulating  the  flow  of  gas  through 
the  pipes  to  gas-burners,  with  a  view  to  uni¬ 
formity  of  supply.  Patent  dated  April  9th, 
1835  ;  expired  April  9th,  1849. 


ALLOYS,  SOLDERS,  AND  AMALGAMS  EMPLOYED  IN  THE  ARTS. 
By  M.  CHADDET,  ASSAYER  OF  THE  MINT  AT  PARIS. 


Alloy  of  gold  coin  (French  standard) . . 

Alloy  of  silver  coin  (French  standard)  . . 

Alloy  of  “  bullion”  (French  standard)  . 

Alloy  of  gold  medals  (French  standard) . 

Alloy  of  bronze  medals  . 

Alloy  of  jewellery  (French  standard) . 

Alloy  of  silver  plate  (French  standard)  . 

Alloy  of  gold  coin  (United  States  standard)  . . 
Alloy  of  silver  coin  (United  States  standard) 

Alloy  of  gold  coin  (English  standard)  . 

Alloy  of  silver  coin  (English  standard)  . 

Alloy  in  imitation  of  gold  . 

Alloy  in  imitation  of  silver  {Chinese  Packfoud) 

Alloy  for  cannon  . . . 


gold . 

copper  . 

silver  . 

copper  . 

copper  . 

silver  . 

gold . 

copper  . . 

copper  . 

tin . 

gold . 

copper  . 

silver  . 

copper  . 

gold  . 

copper  and  silver 

silver  . 

copper  . 

gold . 

copper  and  silver 

silver  . 

copper  . 

copper  . 

tin  . 

copper  . 

zinc  . 

nickel  . 

lead . 

copper  . 

tin  . 


Alloy  for  statues  {Keller) 


copper 
zinc  . 


Alloy  for  bronzes  and  candelabras  . 

Alloy  for  the  mounting  of  firearms  . 

Alloy  for  cymbals,  tom-toms,  or  Chinese  gongs . 

Alloy  for  bells  . . - , 

Alloy  for  the  reflectors  of  telescopes  . 

Alloy  for  brass  for  the  lathe  . 

Alloy  of  brass  for  the  hammer  (  Chaudet)  . . 

Alloy  for  type  . 

Alloy  fusible  in  boiling  water  . . 

Alloy  for  plugging  teeth . 

Alloy  for  tinning  iron . 

Alloy  used  to  make  ductile  gold  of  18  carats,  950  milliemes 

Alloy  for  bells  of  mantel-clocks . 

Alloy  for  the  pivots  of  artificial  teeth . 

Alloy  for  ditto,  and  philosophical  instruments  (P.  N, 
Johnson,  London) . 

Alloy  for  the  springs  of  artificial  teeth,  combining  the 
elasticity  of  steel  with  the  lightness  and  hardness  of 
platinum  (P.  N,  Johnson,  London)  . 

Solder  of  gold  of  750  or  18  carats . 

Solder  of  silver  of  750  . 


tin  . 

lead  . 

copper  . . . 

lead . 

tin  . 

zinc  . 

copper  . .  . 

zinc  . 

tin  .... 
copper  . . . 

tin  . 

copper  . . . 

tin  . 

copper  . . . 

tin  . 

copper  . . . 

zinc  . 

lead  . 

tin  . 

copper  . . . 

zinc  . 

lead . 

antimony  . 
bismuth  . 

lead  . 

tin  . 

bismuth  , 

lead  . 

tin  . 

mercury  . 

tin  . 

iron  . 

copper  . . . 

gold . 

copper  . . , 

tin  . 

platinum  . 
silver  . . . 

palladium 
silver  . . . 


copper  ... 
palladium 
silver  . . . 

iron  . 

gold  of  760 
copper  . . . 
silver  . . . 
silver  ... 
brass  . . .  < 


900  i 
100  j 
900  \ 
100/ 
800) 
200/ 
916  \ 
84/ 
92) 
8 

750' 
250 
950) 
50/ 
899.22) 
100.78/ 
892.43) 
107.57/ 
916.67) 
83.33/ 
925  ) 
75/ 
91.00) 
9.50/ 
61.27  \ 
28.78  ( 
15.13  ( 
82  7 
100) 
Ilf 

91.40  \ 
5.53 
1.70 
1.377 
82.00  \ 
1.50  I 
3.00  ( 
18.00  7 
80) 

■d 

80) 

20/ 

li] 

i] 

65.80  \ 
31.30  ( 
2.15  ( 
0.75  7 
70.10) 
29.90  I 
80) 
20/ 
8 
5 
3 

8 

5 

3 

1.6 

n 

990) 

10/ 

751 

25/ 


50) 

50/ 


1000 

1000 

1000 

1000 

100 

1000 

1000 

1000 

1000 

1000 

1000 

100| 

106 

111 

100 


104i 


100 

100 

100 

3 

100 

100 

100 

16 

17.6 

9 

1000 

100 


100 


160 

3 

3 


3S0 


THE  CHEMICAL  TIMES 


Rnlflpr  for  hrass  . 

co-n-ner .  501 

iSolfIpr  for  load  . . . . 

.  .  sn  1  100 

lead  .  21  „ 

Amalgam  of  gold  f'r  gilding  on  metal  . 

Amalgam  of  silver  .  . 

tin  .  1 1 

mercury  .  91  to  89  \ 

gold  .  9  to  11  j 

mercurv  .  851  , 

Amalgam  for  taking  impressions  of  seals  . 

Amalp'a.m  for  ailvorino*  mirrora  . .  . 

Sliver  .  15  j 

copper  . 

mercury  . 

tin  .  701  -An 

Amalgam  for  silvering  globes  of  glass . 

Amalgam  for  the  cushions  of  electrical  machines . 

mercury  .  30  j 

mercury  .  801 

bismuth  . .  20  / 

tin  .  if  4 

zinc  .  1 )  1 

ON  THE  DIURNAL  VARIATIONS  OF 
THE  MAGNEr  NEEDLE,  AND  ON 
AURORA  BOREALES. 

By  AUGUSTE  DE  LA  RIVE. 

\Being  an  Extract  from  a  Letter  to  M.  Arago,^* 

Allow  me  to  communicate  to  you,  with  the 
request  that  you  will  make  it  known  to  the 
Academie  des  Sciences,  an  extract  of  a  memoir 
recently  read  before  our  Societe  de  Physique  et 
d’Histoire  Naturelle,  on  the  cause  of  the  diurnal 
variations  of  the  magnet-needle  and  of  aurorae 
boreales.  In  assigning  successfully  these  two 
classes  of  phenomena  to  the  same  origin,  I  have 
but  followed  the  path  you  have  pointed  out ;  for 
more  than  thirty  years  ago  j’ou  established  with 
indefatigable  perseverance,  by  your  numerous 
observations,  the  remarkable  agreement  which 
prevails  between  the  appearances  of  the  aurora 
borealis  and  the  disturbance  of  the  magnet- 
needle. 

The  following  is  my  theory.  You  will  observe 
that  it  rests  solely  upon  w' ell- ascertained  facts 
and  on  principles  of  physics  positively  estab¬ 
lished. 

I  had  already,  in  1836,  in  a  notice  upon  hail, 
attempted  to  show  that  the  atmospheric  electri 
city  owes  its  origin  to  the  unequal  distribution 
of  temperature  in  the  strata  of  the  atmosphere. 
It  is  well  known  that,  in  a  body  of  any  nature 
whatsoever  heated  at  one  of  its  extremities  and 
cooled  at  the  other,  the  positive  electricity  pro¬ 
ceeds  from  the  hot  part  to  the  cold,  and  the 
negative  electricity  in  the  contrary  direction  ;  it 
thence  results  that  the  lower  extremity  of  an 
atmospheric  column  is  constantly  negative,  and 
the  upper  one  constantly  positive.  This  differ¬ 
ence  of  opposite  electric  conditions  must  be  so 
much  the  greater  the  more  considerable  is  the 
difference  of  temperature;  consequently  more 
marked  in  our  latitudes  in  summer  than  in 
winter,  more  striking  in  general  in  the  equa¬ 
torial  than  in  the  polar  regions.  It  must  be 
observed  that  the  negative  state  of  the  lower 
portions  of  the  atmospheric  columns  must  be 
communicated  to  the  surface  of  the  earth  on 
which  they  repose,  whilst  the  positive  state  of 
the  upper  portions  is  diffused  more  or  less,  from 
above  downwards,  through  nearly  the  whole  of 
each  of  the  columns,  according  to  the  f  acilities 
offered  by  the  greater  or  less  degree  of  humidity 
of  the  air  to  the  propagation  of  the  electricity. 
An  atmospheric  column,  therefore,  resembles  a 
high-pressure  battery  on  account  of  the  imperfect 
conductibility  of  the  elements  of  which  it  is 
composed, — a  battery,  the  negative  pole  of 
which  is  in  constant  and  direct  communica¬ 
tion  with  the  terrestrial  globe,  discharges 
itself  upon  the  globe,  whilst  it  becomes  itself 
charged  with  the  electricity  of  its  positive  pole, 
which  is  distributed  over  it  with  an  intensity 
decreasing  with  the  distance  from  this  pole. 
This  explains  why  the  positive  electricity  in¬ 
creases  with  the  height  of  the  atmosphere. 

The  causes  which  determine  the  accumulation 
of  negative  electricity  at  the  surface  of  the  earth, 
and  of  positive  electricity  in  the  upper  regions  of 

*  From  the  “  Annales  de  Chemie  et  de  Phy¬ 
sique”  for  March,  1849. — {Phil.  Mag.) 


the  atmosphere,  act  in  a  continuous  manner ; 
there  should  thence  result  an  unlimited  tension 
of  the  two  opposite  electric  states,  if,  having 
attained  a  certain  degree  of  energy,  they  did  not 
neutralize  each  other  by  the  aid  of  different  cir¬ 
cumstances.  In  other  words,  having  reached  a 
Lci  .ain  limit  of  tension,  which  varies  with  the 
state  of  the  atmosphere  and  the  surface  of  the 
earth,  the  two  electricities  cannot  go  beyond  it, 
and  unite  or  neutralize  each  other  as  regards  the 
excess  over  that  limit.  The  neutralization  is 
effected  in  two  w'ays  — in  a  normal  or  constant 
manner,  and  in  an  irregular  and  accidental 
manner. 

_  This  second  mode  is  exhibited  under  a  va¬ 
riety  of  forms ;  sometimes  it  is  simply  the 
humidity  of  the  air,  and,  better  still,  the 
rain  or  snow,  which  re-establish  the  electrical 
equilibrium  between  the  earth  and  the  at¬ 
mosphere  ;  in  some  cases  waterspouts  mani¬ 
fest  in  an  energetic  form  the  mutual  action 
of  the  two  electricities,  which  tend  to  unite. 
Sometimes  the  winds,  by  mixing  the  air  in  con¬ 
tact  with  the  surface  of  the  earth,  and  like  it 
negative,  with  the  positive  air  of  the  more 
elevated  regions,  give  rise  to  sheet  lightning  or  to 
storms,  when  there  is  at  the  same  time  a  forma¬ 
tion  of  clouds  and  condensation  of  aqueous 
vapours,  owing  to  the  humidity  and  different 
temperature  of  the  strata  of  air  which  become 
mixed.  The  attraction  of  clouds  by  mountains, 
the  luminous  phenomena  exhibited  at  the  ex¬ 
tremity  of  elevated  points,  are  likewise  due  to 
the  same  cause.  But  I  will  not  stop  to  discuss 
further  all  these  natural  and  intelligible  conse¬ 
quences  of  the  theory  which  I  expound.  I  shall 
confine  myself  to  one  single  remark,  w'hich  is, 
that  we  must  bear  in  mind  that  in  observations 
of  atmospheric  electricity  the  intensity  of  the 
electric  signs  perceived  is  not  always  a  proof  of 
the  intensity  of  the  electricity  itself;  for  the 
humidity  of  the  atmosphere,  by  favouring  the 
propagation  of  the  electricity  of  the  upper 
stmta,  may  give  rise,  as  is  frequently  seen  in 
winter,  to  very  powerful  electrical  manifesta¬ 
tions  even  when  the  cause  producing  them  is  not 
very  powerful.  The  contrary  is  frequently  seen 
in  summer. 

I  now  pass  to  the  regular  and  normal 
mode  of  neutralization  of  the  tw'o  electrici¬ 
ties.  I  had  already  suspected  the  existence 
of  this  mode,  in  my  notice  of  1836 ;  but  I  did  not 
announce  it  positively,  because  there  was  then 
w'antiiig  a  fact  which  science  now  possesses,  viz., 
the  perfect  conductibility  of  the  terrestrial  globe 
with  which  the  employment  of  the  electric  tele¬ 
graph  has  made  us  acquainted. 

To  make  it  understood  how  I  conceive  this 
mode  of  neutralization,  I  divide  the  atmosphere 
into  annular  strata  parallel  with  the  equator  ; 
the  positive  electricity  accumulated  at  the  ex- 
tenial  portion  of  this  layer  cannot  exceed  a  cer¬ 
tain  degree  of  tension  without  traversing  rarefied 
and  more  or  less  humid  air  until  it  reaches  the 
polar  regions,  -where,  finding  an  atmosphere  satu¬ 
rated  with  humidity,  it  will  combine  readily  with 
the  negative  electricity  accumulated  on  the  earth. 
AVe  have  thus  the  circuit  formed  ;  each  annular 
stratum  of  the  atmosphere  gives  rise  to  a  current 
which  proceeds  in  the  elevated  regions  from  the 


upper  portion  of  the  stratum  towards  the  pole, 
redescends  to  the  earth  through  the  atmosphere 
surrounding  the  poles,  and  returns  by  the  sur¬ 
face  of  the  globe  from  the  pole  to  the  lower  part 
of  the  stratum  from  which  it  started.  These 
currents  will  consequently  be  the  more  numerous 
and  the  more  concentrated  the  nearer  we  ap¬ 
proach  the  pole ;  and,  as  they  all  proceed  in  the 
same  direction,  that  is  to  say,  from  south  to 
north  in  the  upper  portion  of  the  atmo¬ 
sphere,  and  from  north  to  south  on  the 
surface  of  the  earth,  their  effect  will  become 
the  more  perceptible  in  proportion  as  we  leave 
the  equator  and  approach  the  pole.  But  as  the 
currents  produced  by  the  equatorial  strata  are 
individually  stronger  than  those  proceeding  from 
more  northerly  strata,  the  difference,  although 
real,  will  notwithstanding  be  less  than  would  be 
believed.  AVhat  passes  in  our  northern  hemi¬ 
sphere  must  occur  in  exactly  the  same  manner  in 
the  southern  hemisphere  ;  the  currents  proceed 
equally  from  the  equator  to  the  pole  in  the  upper 
regions  of  the  air,  and  from  the  pole  to  the 
equator  on  the  surface  of  the  earth  ;  conse¬ 
quently,  for  an  observer  travelling  from  the  north 
pole  to  the  south,  the  current  would  proceed  in 
the  same  direction  from  the  northern  pole  to  the 
equator,  and  in  a  contrary  direction  from  the 
equator  to  the  southern  pole,  I  speak  here  of 
the  current  circulating  on  the  surface  of  the 
earth.  I  ought,  moreover,  to  observe  that  the 
limit  which  separates  the  regions  occupied  by 
each  of  these  two  great  currents  is  not  the 
equator  properly  so  called,  for  it  must  be  varia¬ 
ble  ;  it  is,  according  to  ray  theory,  the  parallel 
between  the  tropics  which  has  the  sun  at  its 
zenith  ;  it  changes  consequently  each  day. 

Now,  it  is  easy  to  conceive  the  cause  of 
the  diurnal  variations  of  the  magnetic  needle. 
In  conformity  with  the  laws  established  by 
Ampere,  the  current  which  proceeds  from 
the  northern  pole  to  the  equator  ought  to 
cause  the  north  pole  of  the  needle  to  deviate  to 
the  west,  which  is  what  takes  place  in  our  hemi¬ 
sphere  ;  and  the  current  which  proceeds  from 
the  southern  pole  to  the  equator  should  cause 
the  north  pole  of  the  needle  to  deviate  to  the 
east,  which  is  precisely  what  occurs  in  the 
southern  hemisphere.  The  deviation  should  be, 
in  one  and  the  same  place,  the  more  considerable 
the  greater  the  difference  of  temperature,  and 
consequently  of  the  electric  conditions  between 
the  lower  and  the  upper  stratum  of  the  atmo¬ 
sphere  ;  thus  the  deviation  increases  from  the 
morning  to  Ih.  30m.  p.m.  It  is  more  consider¬ 
able  in  those  months  during  which  the  sun  is 
longer  above  the  horizon  ;  it  is  at  its  minimum 
in  the  winter  months.  Lastly,  these  diurnal 
variations  increase  in  magnitude  in  proportion  as 
we  recede  from  the  equator  and  approach  the 
pole,  a  result  which  again  perfectly  agrees  with 
what  I  have  stated  respecting  the  increase  in 
number  of  the  currents  towards  the  polar  re¬ 
gions.  In  these  regions  themselves  the  varia¬ 
tions  may  be  very  irregular,  and  may  be  en¬ 
tirely  absent  if  the  magnetic  needle  happens 
to  be  placed  in  those  very  localities  where 
the  electric  currents  traverse  the  atmosphere 
to  reach  the  earth ;  in  fact,  a  needle  sur¬ 
rounded  thus  on  all  sides  by  currents  is  no 
longer  affected  by  them,  or  at  least  is  no 
longer  affected  in  a  regular  manner.  This  re¬ 
mark  may  explain  certain  observations,  espe¬ 
cially  those  made  at  Port  Bowen,  which  ap¬ 
peared  rather  exceptional. 

On  examining  carefully  all  the  magnetic 
observations  I  w'as  able  to  consult,  and  in  parti¬ 
cular  those  of  Colonel  Sabine,  I  was  especially 
struck  by  the  remarkable  manner  in  which  they 
agreed  with  my  theory.  I  will  cite  but  one 
example — the  observations  recently  made  at  St. 
Helena,  and  just  published,  by  Colonel  Sabine. 
At  St.  Helena  the  diurnal  variation  occurs  to  the 
west  as  long  as  the  sun  is  to  the  south  of  the 
island,  and  to  the  east  as  soon  as  the  sun  is  to 
the  north.  In  fact,  in  the  first  case,  as  I  have 
previously  observed,  St.  Helena  must  form  part 
of  the  region  in  which  the  electric  currents 
proceed  on  the  surface  of  the  earth  from  the 
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north  pole  to  the  equatorial  regions  ;  and,  in  the 
second  case,  it  forms  part  of  the  region  in  which 
these  currents  pass  from  the  south  pole  to  the 
equator.  The  hour  of  the  maximum  of  the 
diurnal  variation  is  not  the  same  at  the  island 
of  St.  Helena  as  in  the  continental  countries, 
which  is  owing  to  the  temperature  of  the  surface 
of  the  ocean  not  following  the  same  laws  in  its 
diurnal  variations  as  the  temperature  of  the  sur¬ 
face  of  the  earth.  Now,  the  temperature  of  the 
lower  stratum  of  the  atmospheric  column  is 
always  that  of  the  surface  of  the  ocean,  or  of  the 
soil  on  which  it  rests.  This  same  circumstance 
explains  certain  apparent  anomalies  exhibited  by 
the  diurnal  variations  in  some  parts  of  the  globe, 
as,  for  instance,  at  the  Cape  of  Good  Hope,  which 
is  surrounded  almost  on  every  side  by  a  vast 
extent  of  ocean. 

I  wish  it  to  be  understood  that  in  the  pre¬ 
ceding  I  have  only  taken  notice  of  the  causes 
disturbing  the  direction  of  the  magnetic  needle, 
and  not  of  the  cause  of  this  direction  itself,  that 
is  to  say  of  terrestrial  magnetism,  a  cause  which 
I  do  not  at  all  believe  to  be  of  the  same  nature, 
but  upon  which  I  at  present  express  no  opinion. 
I  am  content  to  consider  the  terrestrial  globe  as 
a  large  spherical  magnet,  and  to  study  the  ex¬ 
ternal  causes  capable  of  modifying  the  direction 
which  it  tends  to  impart  in  its  quality  of  magnet 
to  magnetic  needles. 

Now,  what  is  the  aurora  borealis  according  to 
the  theory  which  I  have  just  expounded  ?  It  is 
the  luminous  effect  of  electric  currents  travelling 
in  the  high  regions  of  the  atmosphere  towards 
the  north  pole,  an  effect  due  to  the  combination 
of  certain  conditions,  which  are  not  always  ex¬ 
hibited  in  the  same  manner,  nor  at  all  seasons  of 
the  year. 

It  is  now  well  proved  that  the  aurora  borealis 
is  an  atmospheric  phenomenon,  as  you  long  ago 
suspected.  The  name  of  magnetic  storm,  by  which 
Von  Humboldt  designates  it  in  his  “  Cosmos,” 
implies  the  same  idea,  which  is  moreover  con¬ 
firmed  by  the  interesting  details  which  he  gives 
of  this  meteor.  The  observations  of  Parry, 
Franklin,  and  especially  those  of  MM.  Bravais 
and  Lottin,  so  numerous  and  carefully  made,  are 
likewise  quite  favourable  to  this  opinion,  which 
followed  equally  from  the  observations  of  M. 
Biot  at  the  Shetland  Isles. 

Admitting  this  point,  I  explain  the  production 
of  the  aurora  borealis  in  the  following  manner  : — 
When  the  sun,  having  passed  into  the  southern 
hemisphere,  no  longer  heats  so  much  our  hemi¬ 
sphere,  the  aqueous  vapours  which  have  accumu¬ 
lated  during  the  summer  in  this  part  of  the  at¬ 
mosphere  begin  to  condense,  the  kind  of  humid 
cap  enveloping  the  polar  regions  extends  more 
and  more,  and  facilitates  the  passage  of  the  elec¬ 
tricity  accumulated  in  the  upper  portions  of  the 
air.  But  in  these  elevated  regions,  and  especially 
at  this  period  of  the  year,  the  aqueous  vapours 
must  most  frequently  pass  into  the  state  of 
minute  particles  of  ice  or  snow  floating  in  the 
air,  similar  to  those  which  give  rise  to  the  halos  ; 
they  form,  as  it  were,  a  kind  of  semitransparent 
mist.  Now,  these  half- frozen  fogs  conduct  the 
electricity  to  the  surface  of  the  earth  near  the 
pole,  and  are  at  the  same  time  illumined  by  these 
currents  or  electric  discharges.  In  fact,  all  ob¬ 
servers  agree  in  asserting  that  the  aurora  bo¬ 
realis  is  constantly  preceded  by  a  mist  which 
rises  from  the  pole,  and  the  margins  of  which, 
less  dense  than  the  remainder,  are  coloured  at 
first;  and,  indeed,  it  is  very  frequent  near  the 
pole  in  the  winter  months,  and  especially  in 
those  where  there  is  abundance  of  vapour  in  the 
air.  For  it  to  be  visible  at  great  distances  from 
the  pole  it  is  necessary  that  these  clouds,  com¬ 
posed  of  frozen  particles,  extend  in  an  almost 
uninterrupted  manner  from  the  polar  regions  to 
somewhat  southern  latitudes,  which  must  be  of 
rare  occurrence.  These  same  clouds,  when  they 
are  partial,  which  is  frequently  the  case,  produce 
the  halos. 

Now,  the  analogy  pointed  out  by  nearly  all 
observers  between  the  mists  which  accompany 
the  aurora  borealis  and  those  which  produce  the 
halos  is  a  somewhat  remarkable  circumstance. 


It  is  easy  to  verify  by  direct  experiment  the  iden¬ 
tity  which  exists  between  the  light  of  the  aurora 
borealis  and  that  obtained  by  passing  a  series  of 
electric  discharges  into  rarefied  air  containing  a 
large  quantity  of  aqueous  vapour,  and  especially 
through  a  very  thin  layer  of  snow  or  a  slight 
layer  of  hoar  frost  deposited  on  the  glass.  T  have 
ascertained  that  highly  rarefied  but  pcricctiy  di) 
air  gives  but  a  very  faint  light,  and  that 
in  the  experiment  of  the  vacuum-tube  it  is 
essentially  the  moisture  adhering  to  the  inner 
sides  of  the  tube  which,  by  conducting 
the  electric  discharges,  gives  rise  to  the  lu¬ 
minous  effects.  It  will  be  conceived  that 
the  electric  discharges  transmitted  by  this 
kind  of  network  of  ice  must,  on  becoming  con¬ 
centrated  near  the  pole,  produce  there  a  far  more 
brilliant  light  than  they  develop  when  they  are 
distributed  over  a  much  greater  extent. 

But  why  does  the  magnetic  pole,  and  not  the 
terrestrial  pole,  appear  to  be  the  cause  of  the 
phenomenon?  Here  is  my  answer.  Place  the 
pole  of  a  powerful  electro-magnet  beneath  a  large 
surface  of  mercury ;  let  this  surface  communi¬ 
cate  with  the  negative  pole  of  a  powerful  battery  ; 
bring  near  to  it  the  point  of  a  piece  of  charcoal 
communicating  with  the  positive  pole  of  the  bat¬ 
tery  ;  immediately  the  voltaic  arc  is  formed,  and 
the  mercury  is  seen  to  become  agitated  above  the 
electro- magnet ;  and,  wherever  this  is  placed, 
luminous  currents  are  observed  to  rotate  around 
this  pole  and  throw  out,  from  time  to  time, 
some  very  brilliant  rays.  There  is  always,  as  in 
the  case  of  the  aurora  borealis,  a  dark  portion  in 
the  form  of  a  circular  point  over  the  pole  of  the 
magnet ;  this  peculiar  effect  disappears  without 
the  voltaie  light  being  interrupted  when  the 
electro-magnet  ceases  to  be  magnetized.  With 
a  continuous  current  of  ordinary  electricity  ar¬ 
riving  at  the  pole  of  a  powerful  electro-magnet 
in  rarefied  and  moist  air,  luminous  effects,  still 
more  similar  in  appearance  to  those  of  the 
aurora  borealis,  are  obtained. 

These  phenomena  result  from  the  action  of 
magnets  on  currents ;  now,  the  same  should 
apply  to  the  action  of  the  magnetic  pole  of  the 
earth  ;  the  neutralization  of  the  two  electricities 
probably  takes  place  over  a  somewhat  large  ex¬ 
tent  of  the  polar  regions  ;  but  the  action  of  the 
magnetic  pole  causes  the  conducting  mists  to 
rotate  around  it,  sending  forth  those  brilliant 
rays  which  by  an  effect  of  perspective  appear  to 
us  to  form  the  corona  of  the  aurora.  The  sul¬ 
phurous  odour,  and  the  noise  which  is  said  some¬ 
times  to  accompany  the  appearance  of  the 
aurora,  would  not  be  inexplicable  ;  for  the 
odour  would  be  due,  like  that  which  accompanies 
lightning,  to  that  modification  which  the  passage 
of  electric  discharges  produces  upon  the  oxygen 
of  the  air  which  M.  Schdnbein  has  called  ozone  ; 
while,  as  regards  the  noise,  it  would  be  analogous 
to  that  which,  as  I  have  shown,  the  voltaic  arc 
produces  when  it  is  under  the  influence  of  a  very 
near  magnet.  If  it  seldom  occurs  in  the  case  of 
the  aurora,  it  is  owing  to  its  being  very  rare  that 
the  luminous  arch  is  sufficiently  near  the  earth, 
and  consequently  to  the  pole.  However,  the 
description  which  has  been  given  of  this  noise  by 
those  who  have  heard  it  is  perfectly  identical 
with  that  which  I  have  given,  without  sus¬ 
pecting  the  analogy,  of  the  noise  which  the 
voltaic  arc  produces  in  the  action  of  the  mag¬ 
netism. 

The  magnetic  disturbances  which  always  ac¬ 
company  the  appearance  of  an  aurora  borealis  are 
now  easily  explained.  This  accidental  union  of 
a  greater  proportion  of  the  accumulated  electri¬ 
cities  must  derange  the  normal  action  of  the  re¬ 
gular  current ;  with  respect  to  the  directions  of 
the  disturbance,  it  will  depend  on  the  portion  of 
the  current  acting  upon  the  needle,  and  conse¬ 
quently  on  cireumstances  impossible  to  foresee, 
since  they  depend  on  the  extent  of  the  phe¬ 
nomenon  and  the  position  of  the  needle  in  rela¬ 
tion  to  it.  In  fact,  according  as  the  horizontal 
plane  in  which  the  declination-needle  moves 
comprises  above  or  below  some  of  the  region  in 
which  the  greatest  activity  of  phenomenon  takes 
place,  it  will  be  either  the  current  circulating  on 


the  earth  or  that  travelling  in  the  air  (currents 
which  proceed  in  a  contrary  direction)  which 
will  act  upon  the  needle  ;  even  during  the  same 
aurora,  it  may  be  sometimes  one,  sometimes  the 
other,  of  these  two  currents  which  will  act.  The 
variable  directions  in  which  the  needle  is  de¬ 
flected  during  an  aurora  borealis  agree  very  well 
with  tins  explanation,  at  least  as  far  as  I  have 
been  able  to  judge  from  the  different  observa¬ 
tions  published  in  the  “  Annales  de  Chimie  et 
de  Physique”  and  in  several  scientific  voyages. 
The  remarkable  effect  observed  by  M.  Matteucci 
in  the  apparatus  of  the  electric  telegraph  betw'een 
Bavenna  and  Pisa,  during  the  magnificent 
aurora  of  the  17th  of  last  November,  fully  proves 
the  existence  of  a  current  circulating  on  the  sur¬ 
face  of  the  earth,  and  which,  ascending  the  wire 
of  the  telegraph,  passed  in  part  through  this 
better  conductor.  The  sounds  which  long  iron 
wires  strung  in  the  direction  of  north  to  south 
give  out  under  certain  meteorological  circum¬ 
stances  are  undoubtedly  a  proof  that  they  are 
traversed  by  a  current  which  is  probably  derived 
from  the  currents  circulating  on  the  surface  of 
the  earth  from  north  to  south  in  our  hemisphere. 

It  would  be  highly  interesting  and  important 
to  profit  by  those  telegraphic  wires,  which  are 
found  to  have  a  direction  more  or  less  approach¬ 
ing  to  that  of  the  declination-needle,  in  order  to 
make  with  them,  when  they  are  not  in  use  for 
ordinary  purposes,  some  observations  which 
would  enable  us  to  demonstrate  and  to  measure 
the  electric  currents  which  probably  traverse 
them ;  it  would  be  easily  accomplished  by  means 
of  a  multiplying  galvanometer,  by  completing 
the  communication  of  these  wires  with  the  earth 
at  one  of  their  extremities.  The  comparison  of 
the  results  obtained  in  this  manner  with  those 
furnished  by'  the  simultaneous  observation  of  the 
diurnal  variations  of  the  needle  would  certainly 
present  considerable  interest,  and  might  lead  to 
meteorological  results  of  a  remarkable  nature. 

I  cannot  conclude  this  abstract  without  draw¬ 
ing  attention  to  the  circumstance  that  M.  Arago 
had  already  pointed  out  in  1820,  shortly  after 
CErsted’s  discovery,  the  possibility^  of  acting 
upon  the  voltaic  arc  by  this  magnet,  and  the 
analogy  which  might  result  between  this  phe¬ 
nomenon  and  that  of  the  aurora  borealis. 


THE  GHEMIOAL  TIMES. 


SATURDAY,  APRIL  21,  1849. 

MR.  DROUET’S  TRIAL  FOR 
MANSLAUGHTER. 

Mr.  Drouet  has  been  acquitted  of  the  charge  of 
manslaughter  brought  against  liim.  This  result 
might  have  been  foreseen  by  any  one  acquainted 
with  the  peculiarities  of  the  British  law.  The 
tenderness  with  which  that  law  seems  to  look 
upon  offences  like  the  one  with  which  Mr. 
Drouet  was  charged  is  truly  marvellous. 
Nothing  hut  the  most  direct  evidence  will  satisfy 
its  administrators  that  any  legal  wrong  has  been 
committed,  however  so  enormous  he  the  magni¬ 
tude  of  the  moral  wrong,  however  so  dreadful 
its  consequences.  In  cases  of  theft  we  find  the 
greatest  possible  difference  in  this  respect.  In 
such  cases  everything  is  considered  evidence  : 
the  accused’s  general  character,  former  convic¬ 
tions  for  offences  against  the  law,  suspicions  that 
may  have  been  cast  upon  the  accused  at  any 
period  of  his  life,  no  matter  whether  well- 
grounded  or  not,  all  and  everything  is  lugged 
in  to  forge  some  additional  link  of  the  chain 
of  evidence,  and  to  secure,  if  jrossihle,  a 
conviction.  In  trials  like  that  one  through 
which  Mr.  Drouet  has  just  now  passed 
unscathed  we  see  all  evidence  peremp¬ 
torily  rejected  by  the  judge  which,  in  the 
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opinion  of  that  learned  expositor  of  the 
law,  is  not  directly  and  immediately  connected 
with  the  case  before  the  court.  What  matter 
to  him  the  gross  defects  of  the  general  arrange¬ 
ment  of  Mr.  Drouet’s  eslafdishment — what  the 
positive  and  irrefutable  proofs  of  general  bad 
treatment  of  the  children  confided  to  that  in¬ 
dividual’s  care — “  Prove  to  the  satisfaction  of 
the  court,”  he  exclaims,  “  that  this  treatment  was 
actually  pursued  in  the  individual  instance 
before  us,  and,  moreover,  which  you  have  not 
done,  that  the  deceased  ever  was  in  such  a  state 
of  health  as  to  render  it  probable  that  he  would 
have  recovered  from  the  malady  but  for  the 
treatment  of  the  defendant.”  This  latter  omis-. 
sion  the  learned  judge  deemed  fatal  to  the  case 
against  the  prisoner,  and  it  was  upon  this  precise 
ground  that  he  directed  an  acquittal,  appending 
a  somewhat  na'ive  remark  to  the  effect  that 

this  omission  might  have  been  easily  supplied 
by  medical  testimonj”! — as  if  it  were  at  all 
likely  that  an  establishment  conducted  on  Mr. 
Drouet's  principles  should  have  been  permitted 
at  any  time  to  be  much  inconvenienced  by  visits 
from  prying  medieal  men,  whose  foolish  notions 
of  humanity  might  perchance  slightly  influence 
their  opinion  in  the  visitors’  book  ;  or  who  might 
even  go  so  far  as  to  complain  to  the  “  villanous 
Times,"  that  awful  organ  which  will  take  it  into 
its  head  to  find  fault  with  respectable  people  for 
trifling  transgressions  of  the  divine  and  moral 
code, — transgressions  such  as  the  laws  of  society 
do  not  reach. 

Let  it  be  well  understood  we  do  not  find  fault 
with  Mr.  Baron  Platt,  the  judge  who  tried  the 
case:  that  learned  functionary  was  simply  the 
mouthpiece  of  the  law,  and  was  perfectly  right 
in  endeavouring  to  secure  to  Mr.  Drouet  all  the 
protection  granted  to  the  accused  by  the  law  as 
it  stands.  It  is  with  the  law  itself,  or  rather 
with  its  gross  deficiencies  and  anomalies,  that 
we  find  fault.  Why  should  its  meshes  be  left 
so  wide  in  cases  of  offences  against  the  person 
when  we  see  them  so  tight-drawn  in  all  cases 
where  property  is  concerned  ? 

Could  any  unprejudiced  person — (for  we 
except,  of  course,  the  individuals  of  the  Eaton 
school,  who  forgot  themselves  so  far  in  their  joy 
at  the  lucky  escape  of  their  friend  and  associate 
in  the  management  and  treatment  of  paupers 
that  they  positively  cheered  the  verdict  of  ac¬ 
quittal) — have  heard  the  evidence  adduced  at 
the  trial  of  Mr.  Drouet,  with  its  sickening  and 
horrifying  details,  without  arriving  at  a  strong 
conviction  of  that  person’s  moral  delinquency  ? 

And  yet  the  latv  permitted  him  to  walk  away 
from  its  tribunal  unscathed,  if  not  actually  with 
the  air  of  injured  innocence  ! 


ETHEREAL  OILS. 

Ethereal  oils  and  resins  are  connected  as  re¬ 
gards  their  origin ;  for  the  latter  are  produced 
from  the  former  by  the  influence  of  the  oxygen 
of  the  air.  Ethereal  oils  are  for  the  most  part 
formed  by  the  change  of  materials  which  takes 
place  in  the  leaves.  In  mint  and  similar  plants 
the  oil  is  in  the  leaves,  and  is  there  preserved, 
because  the  plant  is  full  of  watery  liquid.  This 
production  of  oil  is  accompanied  by  the  disen¬ 
gagement  of  oxygen  from  a  substance  in  the 
leaves  with  which  we  are  unacquainted.  In 
feimel  and  anise  plants  this  formation  of  ethereal 
oil  also  takes  place  in  the  seed,  which  must, 


therefore,  give  off  oxygen  during  the  ripening. 
In  roses  and  other  plants  the  same  function  is 
performed  in  the  flowers  ;  and  hence  it  is,  doubt¬ 
less,  that  odoriferous  flowers  emit  oxygen.  True 
it  is  that  ethereal  oil  is  also  found  in  calamas  and 
some  other  roots,  but  the  examples  of  such  a 
function  in  the  roots  are  far  less  numerous  than 
of  its  occurrence  in  leaves  and  fruits  ;  in  a  word, 
in  those  parts  which  give  off  oxygen.  The 
ethereal  oils  diffused  through  the  sap  descend 
from  the  leaves  through  the  bark,  and  supply  to 
these  the  oils  that  are  found  there  either  un¬ 
changed, — for  instance,  oil  of  cinnamon,  turpen¬ 
tine,  &c. ;  or  in  an  oxidized  state,  as  resins, 
gum  resins,  and  balsams,— for  instance,  benzoin, 
Peru  balsam,  storax,  &c. 

The  best-known  ethereal  oils  are  the  follow'- 


ing 

1. 

2. 

3. 

4. 

5. 

6. 

7. 


Oil  of  elemi,  CjoIIg  (Deville). 

Oil  of  lemons,  C^q  Hg  (Blanchet  and  Sell). 
Oil  of  oranges,  Ojo  Hs  (Voelckel). 


Hg  (Soubeiran 


8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 


Oil  of  copaiba  balsam,  Cjq 
and  Capitaine). 

Oil  of  calamus,  Cjn  Hg  (Schnedermann). 

Oil  of  fennel,  Cjg  Hj2  (Cahours). 

Oil  of  juniper,  Cjg  H^j  (Soubeiran  and 
Capitaine). 

Oil  of  cubebs,  Cjg  Hjj  (Soubeiran  and  Capi¬ 
taine). 

Oil  of  cloves,  C20 

Oil  of  turpentine,  Coq  Hjg  (Dumas). 

Oil  of  Sabine,  CggHjg  (Dumas  and  Laurent). 

Oil  of  black  pepper,  Cjo  Hjg  (Soubeiran  and 
Capitaine). 

Oil  of  pennyroyal,  Cjq  Hg  O  (Kane). 

Stearopt  of  the  oil  of  basilieum,  C20  Hjg  + 
6HO  (Dumas  and  Peligot). 

Oil  of  rosemary,  C4g  Hgg  Oj^Q  (Cg  H4) + 
2HO  (Kane). 

Oil  of  bergamot,  3(Cjo  ID)  +2HO  (Ohme). 

Hjg  O2  (Dumas). 

/  Rorneen,  C,n  Hg  O* 


Caryophyllin,  Cjg 
Oil  of  valerian 


■-11  O2 


} 


( Valerol,  Cjj  H 

(Gerhardt). 

Oil  of  cajeput,  Cjg  Hg  O  (Blanchet  and  Sell). 
Oil  of  olibanum,  Cgg  H34  O  (Stenhouse). 

Oil  of  cumin  fCyminum,  Cjn  Hi4t ) 

Uil  01  cumin  I  C20H12O2I 

hardt  and  Cahours) . 

22.  Tolen  (the  volatile  oil  of  Tolu  balsam), 
C24  Hjg  (Deville). 

Stearopt  of  rose  oil,  ''C  H  (Blanchet  and 
Sell). 

Stearopt  of  oil  of  peppermint, 

(Walter) 


19. 

20. 

21. 


23 


24. 


^20  Mgn  O 


20 


25. 

26. 

27. 

28. 
29. 


Oil  of  rue,  C2g  Hog  O3  (Will). 


Stearopt  of  oil  of 
(Mulder). 


marjorum,  Cj4  Hjg  O5 


Stearopt  of  oil  of  nutmeg,  Cjg  Hjg  Og  (Mul¬ 
der). 

Oil  of  cinnamon,  Cjg  Hjj  O2  (Mulder). 
Concrete  oil  of  anise  (also  in  star  anise  and 
fennel),  C^o  Hj2  O3  (Dumas,  Cahours, 
Blanchet,  and  Sell). 

Oil  of  spiraea  (salicylous  acid),  Cj4  Hg  O3  -f 
HO  (Piria). 

Cinnamein  (in  Peru  and  Tolu  balsam), 
Cj4  H,  O2  (Fremy). 

32.  Helenin,  Cjg  Hjg  O2  (Gerhardt). 

33.  Oil  of  cina-seed  (two  oils  unequally  vola- 


30. 


31, 


34. 


tile),  Cjg  Hjg  O2  (Yoelckel). 


Cjj  Hg 


O 


g  (Soubeiran  and  Capi- 
266°  F.,  C, 


^12 


HgO 


Cubebin, 
taine) 

35.  Oil  of  sage,  distilled  at 
(Roehleder). 

Oil  of  sage,  distilled  at  266°  to  284°,  Cjg  Hjg  O2 
“  at  302°  F.,  CjgHjgO 
=  2(Cg  H2i)  O 
3  (Cg  Hg)  O2 
2(Cg  Hg)  O 


36.  Anemonln, 


Cjg  Hg  Og  (Fehling). 


*  Valerianic  acid  is  Cjg  Hg  O3.  It  seems, 
therefore,  to  be  formed  in  the  plant  from 
borneen  +  Oj. 

t  According  to  De  Lalande,  the  same  oil, 
having  the  same  properties,  is  obtained  when 
camphor  is  distilled  with  anhydrous  phos¬ 
phoric  acid. 


37.  Oil  of  origanum,  033  Hjg  O  (Kane). 

38.  Coumarin  (stearopt  from  Tonka  beans), 

Cjg  Hj  O4*  (De  Lalande). 

39.  Oil  of  artemisia,  C32  Hgj  O3  (Laurent). 

40.  Oil  of  cedar  (solid),  C32  ILg  O2  (Walter). 

do.  (liquid),  C32  O24.  “ 

41.  Stearopt  of  bergamot  oil,  C3  HO  (Mulder 

and  Ohme). 

Although  we  know  little  as  yet  of  the  history 
of  the  ethereal  oils,  we  are  warranted  to  consider 
the  following  facts  as  established : — 

We  find  in  them  the  following  hydrocar¬ 
bons  : — 

Cj  H  as  in  No.  31. 

Cg  H  ....  No.  41. 

CgHj  ....  No.  1  to  19. 

C  H  ....  No.  23, 

Only  part  of  these  contain  no  oxygen,  as  Nos.  1 
to  12.  Others  are  oxides  or  hydrates  of  this 
combination,  as  Nos.  13,  14,  and  15,  or  hydrated 
oxides,  as  No.  30, 

Those  that  deviate  from  this  simple  composi¬ 
tion  may  be  mixtures  of  two  or  more  others, 
for  it  is  very  difficult  to  obtain  them  in  a  pure 
state. 

It  cannot  be  doubted  that  the  hydrocarbons 
here  enumerated  ought  to  be  called  radicals,  for 
as  such  they  form  combinations  with  other  sub¬ 
stances,  such  as  hydrochloric  acid.  Their  ele¬ 
ments,  however,  cohere  so  slightly  that  part  of  the 
hydrogen  may  be  easily  exchanged  for  oxygen, 
the  rest  remaining  behind.  An  instance  of  this 
may  be  given  in  the  production  of  the  resins  of 
turpentine,  Cjg  Hgg  Oj,  which  have  been  formed 
from  8  X  Cg  Hj  =  Cjg  H32. 

For  this  reason,  the  ethereal  oils  in  plants  are 
frequently  altered  by  the  influence  of  the  air, 
and  it  is  difficult  to  obtain  them  in  the  same 
state  in  which  they  originally  existed  in  the 
plant. 

There  can  be  no  doubt  that  the  substances 
from  which  the  ethereal  oils  in  plants  are  pro¬ 
duced  belong  to  the  general  constituents  of  plants, 
for  we  find  them  everywhere.  Now,  seeing  it 
may  be  considered  as  proved  that  fats  are  pro¬ 
duced  from  starch,  and  since  ethereal  oils  are 
in  so  far  similar  to  fats  that  they  contain  little 
oxygen — and  must,  therefore,  have  been  formed 
under  similar  circumstances — we  may  safely 
conceive  that  they  originate  from  one  of  the 
soluble  combinations  of  Cjg  Hg  Og,  +  H  O 
(starch,  dextrin,  &c.),  through  its  exposure  to 
the  general  deoxidizing  influence  which  pre¬ 
vails  in  plants.  At  present  we  cannot  go 
farther. 

This  conception,  how'ever,  excludes  the  idea 
that  there  should  be  a  variety  of  secreting 
organs  corresponding  to  the  variety  of  ethereal 
oils.  On  the  contrary,  we  ascribe  all  their  dif¬ 
ferences  to  small  modifications  of  the  circum¬ 
stances  by  which  the  same  cellular  contents  may 
be  influenced — in  the  same  manner  as  a  slowly 
burning  substance  may  yield  quite  different  pro¬ 
ducts,  merely  in  consequence  of  small  differences 
of  temperature.  The  nature  of  the  combinations 
of  carbon  and  hydrogen,  with  or  without  oxy¬ 
gen,  is  as  much  determined  by  the  impression 
w’hich  is  imparted  to  the  elements  by  the  con¬ 
tinual  loss  of  oxygen  expelled  from  the  plant,  as 
the  temperature  to  which  wood  is  exposed  de¬ 
termines  whether  it  shall  yield  acetic  acid  and 
different  gaseous  and  liquid  hydrocarbons,  or 
simply  carbonic  oxide,  carbonic  acid,  water, 
ammonia,  and  carbon. 

We  need  scarcely  point  out  that  the  formafion 
of  ethereal  oils  in  plants  is  an  abundant  source 
of  the  oxygen  disengaged.  If  they  are  directly 
or  indirectly  produced  from  Cjg  Hg  Og  +  H  O, 
then  there  is  certainly  an  opportunity  for  the 
production  of  various  new  substances,  but  a 
large  quantity  of  oxygen  will  at  the  same  time 
be  set  free  ;  for,  with  the  exception  of  the  small 
portion  of  acids  which  are  but  sparingly  found 

*  This  differs  from  cinnamic  acid  (Cjg  Hj  O3) 
only  by  one  equivalent  of  oxygen.  When  cou¬ 
marin  is  treated  with  potash  an  equivalent  of  hy¬ 
drogen  is  driven  off,  and  coumaric  acid,  Cjg  Hj  Og, 
produced. 
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in  plants,  and  exist  in  considerable  quantity 
only  in  fruits,  there  are  no  substances,  or,  at 
least,  none  of  general  occurrence,  that  contain  so 
much  oxygen  as  the  group — 

Ci2  Hg  Og  HO  (Starch,  dextrin,  sugar,  &c,) 
When  from  this  a  compound  Cj  is  produced, 
there  remains  Hj  Og ;  that  is,  a  group  con¬ 
taining  nearly  as  much  oxygen  as  tartaric  acid, 
Cg  II4  Ojo,  an  acid  in  which  more  oxygen  is 
present  than  in  any  other  organic  acid,  with  the 
single  exception  of  oxalic  acid.  For  whatever 
purpose,  therefore,  the  group  H,  Og  may  be 
employed,  whatever  substance  may  be  formed 
from  it,  oxygen  must  be  liberated,  because  all 
that  can  be  produced  from  it  contains  less 
oxygen. 

If,  however,  we  consult  observation,  we  find 
that  the  formation  of  ethereal  oils  is  not  attended 
with  these  secondary  productions.  In  pine- 
wood,  for  instance,  we  find  no  secondary  pro¬ 
duct  at  all,  much  less  one  of  which  the  quantity 
can  be  compared  wdth  that  of  the  produced  oil 
of  turpentine, — for  the  resin  is  a  product  of  oxi¬ 
dation  from  the  oil  itself.  We  are,  therefore, 
warranted  in  concluding  that  whatever  sub¬ 
stance,  by  its  deoxidation,  may  give  rise  to  the 
production  of  ethereal  oils,  it  in  most  cases 
yields  no  other  product, — and  that,  if  the  oil  is 
one  of  the  class  Cg  H4,  the  decomposition  of 
5  X  C42  Hg  Og  —  Cgo  H45  045  -j-  3HO  =  CgQ  H48 
O48,  must  produce  12  X  Cg  II4  =  Cgg  II48,  and 
consequently  48  equivalents  of  oxygen  must  be 
disengaged. 

A  great  number  of  ethereal  oils  are  mixtures 
of  two  different  ones,  one  of  which  has  generally 
a  greater  tendency  to  combine  with  oxygen,  and 
sometimes  to  form  a  stearopt,  than  the  other.  In 
such  a  case,  the  oil  seems  to  have  originated 
not  from  one  but  from  a  mixture  of  two  sub¬ 
stances. 

The  ethereal  oils  that  contain  nitrogen  are 
compound  groups,  produced  by  the  deoxidation 
of  at  least  two  substances  ;  but  from  what  sub¬ 
stance  their  nitrogen  has  been  derived  we  have 
no  ground  for  stating.  They  do  not  appear  to 
occur  as  such  in  the  plant. 

Lastly,  caoutchouc,  which,  according  to  Fara¬ 
day’s  analysis,  has  the  composition  Cjg  Hg,  may 
in  some  degree  be  considered  as  related  to 
ethereal  oils  in  its  origin,  because  it  represents 
an  analogous  group.  It  is  known  that  this 
caoutchouc  is  of  general  occurrence  in  plants 
containing  milk-sap. — From  Mulder's  Chemistry 
of  Vegetable  and  Animal  Physiology, 


ACETIC  ACID. 


Hapid  acetification,  or  the  quick  formation  of 
vinegar,  was  practised  upon  malt  worts  in  this 
country  long  before  the  rapid  conversion  of 
alcohol  into  vinegar  was  introduced  into  Ger¬ 
many.  In  the  year  1824  Mr.  Ham  obtained  his 
patent  for  an  improved  method  of  making  vine¬ 
gar,  like  that  described  in  lire’s  Dictionary. 
His  son,  Mr.  F.  Ham,  of  Norwich,  civil  engineer, 
states  that  for  some  years  four  of  the  largest 
country  manufactories  in  the  kingdom  have  been 
at  work  upon  his  father’s  plan,  and  that  they 
are  now  in  successful  competition  with  the  great 
London  establishments.  The  apparatus  consi'^ts 
of  a  huge  vat,  in  the  centre  of  which  is  a  revolv¬ 
ing  pump,  having  two  or  more  shoots  pierced 
with  holes,  whereby  a  constant  shower  of  the 
fermented  wort,  called  wash,  is  kept  falling  from 
the  top.  The  underpart  of  the  vat  contains  the 
wash  ;  the  upper  part,  birch  twigs  properly  pre¬ 
pared,  which  are  so  placed  as  not  to  interfere 
with  the  revolving  shoots.  Between  the  surface 
of  the  wash  and  the  rafters  which  support  the 
twigs  a  space  of  a  few  inches  is  left  vacant,  into 
which  one  or  more  holes  in  the  side  of  the  vat 
admit  the  air  spontaneously  or  have  it  forced  in. 
’riie  wash  is  maintained,  by  steam-pipes  im¬ 
mersed  in  it,  at  a  temperature  of  from  90“  to 
100“  F.,  so  that,  in  consequence  of  the  extensive 
application  of  the  atmospheric  oxygen  during 
the  trickling  through  the  twigs,  it  may  be  made 
eour  in  the  course  of  forty-eight  hours ;  but,  in 


general  practice,  it  is  completely  acetified  in  from 
fifteen  to  twenty  days.  By  this  apparatus  a 
wort  brewed  from  raw  grain,  with  only  one 
seventh  of  malt,  will  produce  a  vinegar  equal  to 
that  from  malt  alone  ;  and  the  acetifying  process 
may  be  arrested  whenever  it  is  completed,  thus 
preventing  the  risk  of  the  vinegar  running  into 
the  putrefactive  stage,  as  happens  occasionally 
in  the  slow  plan  of  fermentation.  The  admission 
of  air  is  so  moderated  as  not  to  dissipate  the 
alcohol  of  the  wash  by  evaporation.  A  wort  of 
241bs.  gravity  per  Ilichardson’s  instrument, 
equal  to  1.066  sp.  gr.,  will  in  this  way  yield  an 
acid  of  revenue  proof. 

This  old-going  process  is  essentially  the  same 
with  that  for  which  John  W.  Neale  and  James 
Edouard  Duyck  obtained  a  patent  in  September, 
1841,  with  this  difference,  that  they  employ  the 
expressed  juice  of  beetroots  instead  of  corn  wort. 

'fhe  total  number  of  vinegar  factories  in  the 
United  Kingdom  was  a  few  years  ago  only  48, 
of  which  5  of  the  principal  are  in  London,  4 
being  on  the  Surrey  side  of  the  Thames.  In 
these,  malt-vinegar-making  is  associated  with 
the  manufacture  of  British  wines, called  “sweets” 
by  the  excise.  'I'he  fermented  wort  or  wash  is 
acetified  either  by  “stoving  or  fielding.’’  By 
the  first  plan,  casks  containing  the  wash  are 
arranged  in  close  rooms,  heated  by  steam-pipes 
or  stoves.  By  the  second  plan,  the  casks,  each 
holding  somewhat  more  than  100  gallons,  are 
laid  on  their  sides,  with  the  bungholes  up,  and 
distributed  in  long  parallel  rows,  two  or  more 
deep,  with  narrow  lanes  between.  A  flexible 
pipe  or  hose,  in  connection  w'ith  the  wash-tun 
in  the  brewhouse,  is  laid  alongside  of  the  casks, 
for  the  purpose  of  filling  them,  and  keeping  them 
supplied  in  case  of  leakage  or  evaporation.  The 
wash  requires  usually  several  months  for  its 
complete  acetification,  during  which  time  the 
bungholes  are  left  open  in  fine  weather,  but 
covered  with  a  tile  in  the  time  of  rain.  When 
the  acetous  fermentation  is  completed,  the  con¬ 
tents  of  the  casks  are  transferred  by  a  syphon 
into  a  shoot  laid  on  the  ground,  whence  it  is 
drawn  by  a  pump  into  a  store-vat  within  doors. 
It  is  next  clarified  in  very  large  vats,  called 
“rapes,”  because  in  them  it  is  filtered  slowly 
and  repeatedly  through  a  compacted  heap  of 
the  stalks  and  skins  of  raisins,  called  rape,  which 
is  the  refuse  of  the  British  wine  manufacture. 

In  1838,  2,628,978  gallons  of  vinegar  paid  duty 
in  England ;  in  1839,  2,939,665  ;  and  in  1840, 
3,021,130  ;  upon  which  the  gross  amount  of  duty 
was,  respectively,  £21,908  3s. ;  £24,488  17s.  6d.; 
and  £25,978  12s.  9d. 

In  Scotland,  in  the  same  years,  15,626  gallons; 
14,532  ;  and  12,967  ;  on  which  the  duty  charged 
was,  respectively,  £130  4s.  4d. ;  £121  2s.;  and 
£111  19s.  7d. 

In  Ireland,  in  the  same  years,  48,158  gallons  ; 
50,508  ;  and  56,812  ;  on  which  the  duty  charged 
was,  £401  6s.  4d. ;  £420  18s. ;  and  £489  13s. 

In  the  German  process  of  Schiitzenbach  for  the 
rapid  formation  of  vinegar,  180  measures  (of  2 
litre.?,  or  2  quarts,  each)  of  water  are  added  to  20 
of  alcohol  of  from  44  to  45  per  cent,  by  Tralles, 
and  6j  of  vinegar,  containing  3^  per  cent,  of 
acetic  acid.  These  206^  measures  produce  on 
the  average  203  to  204  of  vinegar  of  the  above 
strength.  The  process  of  acetification  in  the 
graduation-tubs  (gradirfusser)  is  finished  in  about 
forty-eight  hours,  and  furnishes  a  vinegar  of  only 
2.75  per  cent,  of  acid  strength.  The  liquid  still 
contains  some  unchanged  alcohol,  and  it  is, 
therefore,  transferred  into  tuns,  where  it  com¬ 
pletes  its  oxygenation.  The  heat  of  the  chamber 
being  about  90“  F.  occasions  the  stream  of  air 
that  is  passed  through  the  above  materials  to 
carry  ofl‘  unproductively  one  tenth  of  the  alcohol 
at  least.  Of  the  air  that  passes  through  the 
apparatus,  only  3  per  cent,  of  its  oxygen  is  con¬ 
verted  into  carbonic  acid.*  An  increase  in  the 
proportion  of  alcohol  in  the  mixture  is  not  found 
favourable  to  increased  production  of  vinegar. 

The  theory  of  the  acetification  of  alcohol  was 


*  Knapp,  “  Annal.  der  Chem,  und  Pharm./’ 
xlii.,  113. 


first  fully  cleared  up  by  the  researches  of  Liebig 
on  aldehyde.  For  the  production  of  100  pounds 
of  hydrated  acetic  acid,  53  pounds  of  oxygen  are 
required,  which  are  contained  in  227  pounds  of 
air,  and  oxygenate  77  pounds  of  absolute  alcohol. 

The  conversion  of  the  alcohol  of  fermented 
liquors  into  vinegar  may  be  chemically  repre¬ 
sented  as  follows : — Alcohol  is  a  compound  of 
4  atoms  of  carbon,  6  of  hydrogen,  and  2  of 
oxygen,  or  in  symbols  O4  Hg  Go.  In  certain  cir¬ 
cumstances  (as  the  first  stage  of  acetification)  it 
loses  2  atoms  of  hydrogen,  and  becomes  alde¬ 
hyde,  or  dehydrogenated  alcohol,  C4  H4  O2. 
This  body  readily  absorbs  2  atoms  of  oxygen  on 
exposure  to  the  air,  and  thus  forms  1  atom 
acetic  acid ;  in  symbols,  C4  H3  O3  + 1  atom 
water  (H  O).  These  results  are  obtained  in 
the  exposure  of  vapour  of  alcohol  to  platinum 
sponge,  or  platinum  mohr.  In  all  cases  it 
is  presumed  that  aldehyde  is  first  produced, 
then  vinegar.  The  quick  vinegar  process  has 
been  in  this  country  advantageously  applied 
to  the  acetification  of  a  solution  of  starch  sugar 
made  by  the  agency  of  either  malt  or  sulphuric 
acid.  But,  as  our  excise-laws  are  adverse  to  the 
spirituous  fermentation  of  such  sugar,  the  starch 
liquor,  after  being  boiled  with  1  per  cent,  of  sul¬ 
phuric  acid,  is  directly  fermented  into  a  crude 
wash,  which  is  then  acetified  by  the  following 
method ; — 

A  very  large  slightly  conical  tub  or  tun,  14 
feet  wide  at  bottom,  15  at  top,  and  13  high, 
turns  out  in  a  given  time  as  much  vinegar  as 
is  in  Germany  obtained  from  6  tuhs  8  feet  high 
and  4  feet  wide.  Our  larger  mass  of  materials 
generates  and  maintains  so  much  heat  in  the 
oxidation  of  the  spirit  as  to  require  no  stove¬ 
heating  in  a  properly  constructed  chamber.  Two 
and  a  half  feet  above  the  bottom  of  the  above  tun 
a  false  bottom  is  laid.  The  space  above  this 
bottom  is  filled  with  coopers’  wood  shavings  and 
chips,  and  the  space  beneath  is  destined  to  receive 
the  liquor  as  it  trickles  down  on  the  true  bottom, 
in  order  to  be  pumped  up  in  continual  circula¬ 
tion.  At  a  moderate  height  above  the  tun  the 
reservoir  of  the  wash  is  placed,  which  discharges 
itself  through  a  regulating  stopcock  or  valve 
into  a  pipe  in  its  bottom,  which  passes  down 
through  a  pretty  large  hole  in  the  middle  of  the 
lid  of  the  tun,  and  terminates  a  few  inches  under 
it,  in  a  cross  pipe  shut  at  the  ends,  which  is  made 
to  revolve  slowly  by  mechanical  power,  in  a 
horizontal  direction  round  the  end  of  the  vertical 
pipe.  This  cross  pipe  is  long  enough  to  reach 
nearly  to  the  sides  of  the  tun,  and,  being  pierced 
with  small  holes  in  its  under  side,  delivers  the 
fermented  liquor,  in  minute  streams,  equally  all 
over  the  surface  of  the  chips  of  wood.  It  thence 
falls  into  the  lower  compartment  of  the  tun, 
through  holes  round  the  circumference  of  the 
false  bottom,  whence  it  is  pumped  up  again, 
under  certain  modifications,  to  be  presently 
desciibed. 

The  air  for  oxygenating  the  alcohol  into  vine¬ 
gar  is  supplied  from  two  floating  gasometers, 
which  are  made  to  rise  and  fall,  alternately,  by 
steam  power.  The  ascending  one  draws  its  air 
from  a  pipe  which  passes  into  the  centre  of  the 
tun,  immediately  under  the  false  bottom,  and,  as 
it  redescends,  it  discharges  that  air  through  a  pipe 
into  a  cistern  of  water,  which  condenses,  and  re¬ 
tains  the  whole  alcoholic  vapour  drawn  off  with 
the  air.  This  water  is  used  in  making  the  next 
acetifying  mixture.  The  fresh  air  is  admitted 
in  the  top  of  the  tun  by  the  sides  of  the  vertical 
liquor-pipe,  which  is  somewhat  smaller  than  the 
hole  through  which  it  passes.  Proper  valves  are 
placed  upon  the  pipes  connected  with  the  gaso¬ 
meter-pump,  whereby  the  air  drawn  from  the 
bottom  compartment  is  prevented  from  returning 
thither.  A  small  forcing-pump  is  employed  to 
raise  the  liquor  continually  from  the  bottom  of 
the  tun  to  the  cistern  overhead.  By  this  arrange¬ 
ment  good  vinegar  may  be  made  in  a  few  days, 
without  any  perceptible  loss  of  materials.  The 
progress  of  the  acetification  in  this  apparatus  is 
ascertained  by  testing  the  air  for  oxygen  as  it  is 
slowly  drawn  into  the  gasometers,  or  expelled 
from  them.  For  this  purpose  a  bundle  of  twine, 
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■which,  has  been  impregnated  with  solution  of 
sugar  of  lead,  and  dried,  is  set  fire  to,  and  plunged 
into  a  bottle  filled  with  the  air.  In  general,  it  is 
so  well  disoxygenated  and  carbonated  that  the 
ignition  is  immediately  extinguished.  By  regu¬ 
lating  the  warmth  of  the  apartment,  the  motion 
of  the  gasometer,  and  the  admission  of  air,  the 
due  progress  of  the  acetification  may  be  secured. 
The  vinegar  has  an  average  strength  of  6^  per 
cent,  of  acetic  acid  hydrate,  and  is  immediately 
ready  for  the  market. 

Hitherto  it  has  been  generally  imagined  that 
the  formation  of  vinegar  is  accomplished  by  a  pe¬ 
culiar  fermentation,  which  has  been  called  the 
acetonus,  in  contradistinction  from  the  vinous, 
the  panary,  the  putrefactive,  &c.  But  this  doc¬ 
trine  is  doubtful.  The  experiments  which  serve 
as  its  base,  and  which  should  reveal  the  nature 
of  its  peculiar  ferment,  as  also  the  chemical  reac¬ 
tions  which  take  place  in  its  progress,  all  seem  to 
place  this  phenomenon  somewhat  out  of  the 
sphere  of  fermentation  properly  so  called.  Every 
fermentation  operates  by  resolving  a  body  into 
compounds  less  complex  than  itself.  But  the 
so-called  acetic  fermentation  serves  to  combine, 
on  the  contrary,  two  bodies,  namely,  alcohol  and 
aldehyde,  with  the  oxygen  of  the  air ;  and  this  is 
the  only  case  where  fermentation  produces  such 
an  action,  which  is  a  true  combustion. 

Yet  it  must  be  confessed  that  the  acetic  acid 
seems  to  possess  all  the  characters  of  the  other 
fermentations  ;  namely,  the  union  of  an  organized 
body  or  ferment  with  a  fermentable  organic  mat¬ 
ter,  The  former  is  found  in  that  mucous  sub¬ 
stance  called  mother  of  vinegar,  and  which  is 
seen  floating  on  the  surface  of  vinegar  in  the  act 
of  its  generation.  It  begins  to  appear  with  the 
acid  fermentation,  and  it  continues  to  be  formed 
during  its  whole  progress.  It  is  at  first  a  pel¬ 
licle,  composed  of  globules  much  more  minute 
than  those  which  constitute  yeast ;  and  they  are 
often  irregularly  grouped.  The  pellicle  becomes 
afterwards  thicker  in  body  and  consistence,  ex¬ 
hibits  more  distinct  granular  forms,  and  acquires 
a  tendency  to  be  distributed  in  stripes  or  narrow 
bands.  The  mode  of  the  reproduction  of  these 
globules  is  quite  unknown ;  but  they  seem  some¬ 
what  akin  to  the  slimy  deposit  of  sulphureous 
mineral  waters  called  baregine. 

If  the  study  of  the  acetic  ferment  be  mysterious, 
it  is,  however,  clear  that  the  conversion  of  al¬ 
cohol  into  vinegar  never  takes  place  in  the  com¬ 
mon  process  without  the  presence  of  an  albumi¬ 
nous  substance,  and  of  the  conditions  favourable 
to  all  fermentations  besides  the  necessary  access 
of  air,  not  only  at  the  commencement  (as  suffices 
for  the  vinous)  but  during  all  its  course.  Hence 
every  weak  spirituous  liquor  which  contains  an 
albuminous  matter  or  any  ferment  may,  with  con¬ 
tact  of  air,  and  a  temperature  of  from  60°  to  90° 
F.,  give  birth  to  vinegar.  If  the  mixture  be  too 
rich  in  alcohol,  or  if  the  azotized  matter  be  ab¬ 
sent,  or  if  the  temperature  be  much  above  or 
below  these  two  points,  the  phenomenon  of  aceti¬ 
fication  stops.  There  are,  therefore,  several  in¬ 
dications  of  the  existence  of  a  peculiar  vinegar 
fermentation ;  though  it  should  be  observed 
that  the  production  of  lactic  acid  (as  from  fer¬ 
menting  cabbage,  starch,  &c.)  has  sometimes 
misled  chemists  into  the  belief  of  an  acetic  fer¬ 
mentation.  I  shall,  on  this  account,  point  out 
here  briefly  the  distinction  between  the  two  pro¬ 
cesses. 

The  acetic  fermentation  requires  the  presence 
of  ready-formed  alcohol  and  of  the  air  ;  the  lac¬ 
tic,  on  the  contrary,  proceeds  with  starchy  or 
saccharine  mixtures,  without  the  intervention  of 
alcohol  or  of  atmospheric  oxygen ;  and  when 
once  begun  it  will  go  on  of  itself.  The  acetifying 
process  presents,  moreover,  a  striking  analogy 
with  the  nitrification  in  the  necessity  of  an  ele¬ 
vated  temperature  and  the  influence  of  porous 
bodies  to  divide  the  particles  of  the  liquids  and 
the  air.  Thus  gaseous  ammonia,  mixed  with 
oxygen,  when  passed  through  a  tube  containing 
spongy  platinum,  slightly  heated,  becomes  nitric 
acid;  when  sulphurous  acid  gas  and  oxygen  are 
passed  through  hot  pumicestone  they  become 
sulphuric  acid ;  and  ■when  lime  or  potash,  diffused 


through  porous  matter,  is  placed  in  contact  with 
ammoniacal  emanations,  in  the  artificial  nitre 
beds,  or  nitrifiable  soils,  nitrate  of  lime  or  potash 
is  formed.  In  like  manner,  under  the  influence 
of  spongy  platinum,  alcohol  (C4  H4  O+H3  O) 
and  air  may,  by  a  true  oxidizement  of  the  ethe- 
reous  part  of  the  alcohol  (C4  H4  O),  produce  al¬ 
dehyde  (C4  H4  O2),  which  passes  afterwards  into 
acetic  acid  (C4  H3  O3+ water,  HO).  On  these 
principles  we  may  conceive  that  viiregar  must  be 
readily  formed  when  alcoholic  wash,  at  a  proper 
temperature,  is  extensively  exposed  to  atmo¬ 
spheric  air,  by  being  spread  over  the  surfaces  of 
wooden  twigs,  or  chips,  in  the  German  graduators. 
In  some  districts  cider  is  rapidly  acetified  by 
being  made  to  trickle  cautiously  along  strings 
suspended  vertically  between  two  vats. —  Tire’s 
Sii^pplement  to  his  Dictionary  of  Arts,  Manufactures, 
and  Mines, 


NATURE  OF  THE  BLOOD  DRAWN  AND 
DISGORGED  BY  LEECHES. 


M.  Reveil  has  shown  that  the  blood  obtained 
from  the  capillaries  is  exactly  similar  in  compo¬ 
sition  to  the  sairguineous  fluid  in  the  veins.  In 
order  to  analyze  the  blood  drawn  by  leeches,  M. 
Reveil  caused  some  of  these  annelidse,  which 
had  fallen  off  after  sunction,  to  disgorge  by  com¬ 
pression,  and  he  found  that  all  the  blood  thus 
obtained  was  devoid  of  fibrine.  The  latter,  in 
fact,  remains  in  the  leech  ;  and  it  seems  that  a 
complete  decomposition  or  seiraration  of  the  con¬ 
stituent  parts  of  the  blood  takes  place  within  the 
animal.  Thus  may  be  explained  the  fact,  that 
leeches  cannot  efficiently  be  used  again  until 
after  about  two  months  from  their  first  applica¬ 
tion  ;  we  should  wait  until  they  have  digested 
the  fibrine,  of  which  compression  cannot  deprive 
them. — Repertoire  de  Pharmacie,  Janvier,  1849. 


M.  Berry,  Middlesex,  engineer,  for  certain 
improvements  in  the  construction  of  rotary 
steam-engines.  Patent  dated  April  8th,  1835; 
expired  April  8th,  1849.— (Communication.) 


TO  CORRESPONDENTS. 


“  A  Subscriber  from  the  Commencement.” — We 
beg  ofir  correspondent’s  pardon.  It  should  have 
been  No.  65  instead  of  No.  62. 

“  V.  P.  T.” — The  “esprit  de  violettes,”  or  essence 
of  orris,  is  prepared  from  the  orris  root,  and  not 
from  the  flowers.  You  may  follow  either  of  the 
two  following  processes  : — 

I. 

Take  of  Florentine  orris-root,  reduced  to  coarse 
powder,  I  pound. 

Rectified  spirit  of  wine,  1  pint. 

Digest  for  fourteen  days  ;  strain  with  e.xpression. 

Take  of  Coarsely-powdered  Florentine  orris- 
root,  5  pounds. 

Rectified  spirit  of  wine,  1  gallon. 

Digest  for  fourteen  days  ;  strain,  and  submit  the 
root  to  powerful  pressure  in  a  tincture-press,  to 
extract  the.  last  portions  of  the  liquor.  Filter. 
The  product  is  very  fragrant. 

The  extract  of  elder  or  “  elder  rob”  is  made  of  the 
elder  berries,  and  not  of  the  flowers.  It  is  the 
expressed  and  depurated  juice  of  elder  berries, 
evaporated  to  the  consistence  of  honey.  If  you 
■wish  to  prepare  an  extract  of  the  flowers,  reduce 
the  dry  flowers  to  a  coarse  powder,  moisten  this 
with  its  own  weight  of  water,  pile  it  gently  in  a 
lixiviation  apparatus,  and  lixiviate.  Evaporate 
the  product  to  the  consistence  of  extract. 

“  A  Country  Chemist.” — The  label  forwarded  to  us 
by  our  correspondent  is  liable  to  the  duty. 

“  E.  L.” — Procure  Adrien  de  Jussieu’s  “  Elements  of 
Botany,”  translated  by  J.  H.  Wilson,  published  by 
John  Van  Voorst.  There  is  no  ‘■'•Lindleian” 
system,  properly  so  called.  The  Linnean  system 
has  been  superseded  by  that  of  Jussieu,  which  we 
recommend  you  to  study. 

“  Mr.  Frederick  W.  Griffin,  Bristol.” — We  intend  to 
act  in  future  upon  the  suggestion  made  by  our 
correspondent.  In  the  two  cases  more  particu¬ 
larly  alluded  to  in  his  letter  it  would  be  rather 
too  late  now  to  insert  a  notice  in  our  pages. 


“  Mr.  Millar,  Birmingham.” — We  have  not  obtained- 
any  positive  information  on  the  subject ;  yet  we 
think  we  know  sufficient  of  it  now  to  feel  justified 
in  dissuading  our  correspondent  from  embarking 
in  the  enterprise. 

“  W.  R.  C.” — Write  to  the  Law  Times,  We  cannot 
give  advice  on  legal  points. 

“  G.  W.  M.” — We  think  the  article  will  answer 
exceedingly  well.  The  sooner  you  take  out  a 
patent  for  it  the  better. 

“  Mr.  J.  Taylor,” — The  Chemical  Times  has  no 
connection  whatsoever  with  the  gentleman  named 
in  your  letter. 

“  J.  T.” — The  letter  which  our  correspondent  has 
forwarded  to  us,  with  a  request  to  insert  it  in  our 
paper,  is  a  libel ;  we  should  render  ourselves  liable 
to  an  action  for  defamation  of  character  were  we 
to  comply  with  our  correspondent’s  request.  We 
have  no  objection  to  insert  a  plain  statement  of 
facts,  if  properly  authenticated. 

“  An  Oil  and  Colour  Man.” — You  will  see  that  we 
have  complied  with  your  request. 

“A  Young  Publican.”  —  Yellow  usquebaugh,  or 
escubac,  is  prepared  as  follows : — Take  of  proof 
spirit,  3  gallons  ;  hay  saffron  and  juniper  berries, 
of  each  I  ounce ;  stoned  dates  and  raisins,  of 
each,  bruised,  ^  pound;  mace,  cloves,  coriander, 
and  aniseed,  of  each  |  ounce ;  cinnamon,  i  ounce. 
Digest  till  sufficiently  flavoured  and  coloured; 
filter,  and  add  to  the  filtrate  capillaire  or  simple 
syrup,  1  gallon. 

“  A.  B.  C.” — Ext'ract  of  scam  nony  is  prepared  as 
follows: — Boil  finely-powdered  seammonj  in  suc¬ 
cessive  portions  of  proof  spirit  tillV.l  the  soluble 
matter  is  dissolved.  Filter,  and  distil  the  liquid 
until  the  fluid  which  passes  over  consists  almost 
exclusively  of  water.  Pour  off  the  remaining 
water  from  the  resin  at  the  bottom  of  the  alembic, 
and  wash  the  residuary  resin  with  successive  por¬ 
tions  of  boiling  water ;  dry  the  product  finally  at 
a  temperature  below  240°  Fahrenheit. 

“  Inventor.” — The  machine  seems  to  us  a  colour¬ 
able  imitation  of  your  own.  We  would  advise 
you,  however,  to  consult  Mr.  Carpmael  upon  the 
subject  before  you  take  legal  proceedings. 

“An  Apprentice.”  —  Procure  Rose’s  “Manual  of 
Analytical  Chemistry.”  Apply  to  Professor  Hof¬ 
mann,  at  the  Royal  College  of  Chemistry,  Han- 
over-square. 


“  Inquirer.” — Catgut  is  not  made  of  the  intestines 
of  the  cat,  but  of  those  of  the  sheep. 

“  J.  T.” — Haller’s  acid  elixir  is  a  mixture  of  equal 
parts  of  sulphuric  acid  and  alcohol. 

“  Mr.  Wood.” — If  you  will  furnish  us  with  the  de¬ 
tails  we  will  give  you  our  opinion  on  the  chances 
of  the  patent. 

“  Mineralogist.”  —  Pumicestone  is  a  spongy, 
vitreous-looking  mineral,  consisting  of  fibres  of  a 
silky  lustre,  interlaced  with  each  other  in  all 
directions.  It  floats  upon  water,  and  is  harsh  to 
the  touch.  Its  mean  specific  gravity  in  the  mass 
is  0  914.  Though  brittle,  it  is  hard  enough  to 
scratch  glass  and  most  metals.  Its  colour  is 
usually  greyish-white,  but  sometimes  bluish, 
greenish,  reddish,  or  brownish.  Before  the  blow¬ 
pipe  it  fuses  into  a  white  enamel.  According  to 
Klaproth,  it  contains  in  100  parts; — 

Silica .  77.5 

Alumina  .  17.5 

Oxide  of  iron .  2 

Potass  and  soda .  3 


100.0 

The  acids  have  hardly  any  action  upon  pumice¬ 
stone.  It  is  used  for  polishing  ivory,  wood, 
marble,  metals,  glass,  &c. ;  and  also  sians  and 
parchments.  The  French  call  it  Pierre-ponce, 
the  Germans  Bimstein.  Pumicestone  is  usually 
considered  to  be  a  volcanic  product,  resulting,  pro¬ 
bably,  from  the  action  of  fire  upon  obsidians. 
The  chief  localities  of  this  mineral  are  the  islands 
of  Lipari,  Ponza,  Ischia,  and  Vuleano.  It  is  also 
found  in  the  neighbourhood  of  Andernach,  on  the 
banks  of  the  Pthine;  in  Teneriffe,  Iceland,  Au¬ 
vergne,  (fee.  It  is  sometimes  so  porous  that  its 
specific  gravity  is  as  little  as  0.37. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the 
science  in  all  its  branches.  Gentleman  may  pro¬ 
cure  it  by  an  order  on  any  newsman  or  bookseller, 
or  it  will  be  sent  direct  from  the  office,  320,  Strand, 
to  regular  subscribers.  All  literary  or  scientific 
communications  to  be  addressed  to  the  Editor, 
320,  Strand. 


THE  CHEMICAL  TIMES 


335 


QRiGiNAL  SERIES. 

A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c, 

Pakt  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS, 
LECTURE  LIII. 

(lecture  LXXXI.) 

TANNIN. 


Section  II.-SUBSTANCES  WHICH  CON¬ 
TAIN  TANNIN  AND  ESSENTIAL  OIL. 

The  medicinal  substances  in  which  the  tannin 
is  associated  with  essential  oil  are  generally  used 
as  stimulants.  The  stimulating  properties  of  the 
essential  oil  are  combined  in  them  with  the 
tonic  properties  of  the  tannin. 


CINNAMON. 

Cinnamon  is  the  second  or  inner  rind  or  bark 
of  Laurus  cinnamomum.  It  contains  an  abun¬ 
dant  proportion  of  volatile  oil.  In  medicine  it  is 
used  as  a  tonic,  stimulant,  and  cordial. 

It  contains : — 

Volatile  oil. 

Tannin, 

Mucilage, 

Colouring  matter. 

Cinnamic  acid. 

Starch. 

The  volatile  oil  of  cinnamon  has  a  light  yellow 
colour  ;  in  the  course  of  time  it  turns  brownish  ; 
its  density  is  a  little  higher  than  that  of  water. 
It  solidifies  at  32“  F.,  and  liquefies  at  41°  F. 
It  has  a  peculiar  aromatic  odour.  It  distils  at  a 
high  temperature,  but  a  portion  of  it  suffers 
alteration  during  the  process.  It  is  very  readily 
soluble  in  alcohol. 

According  to  Dumas  and  Peligot,  the  compo¬ 
sition  of  the  essential  oil  of  cinnamon  is  repre¬ 
sented  by  the  formula :  — 

Dis  H8  Oo. 

We  may,  upon  a  similar  theory  to  that  adopted 
by  Wohler  and  Liebig  for  bitter  almond  oil, 
regard  the  essential  oil  of  cinnamon  as  a  com¬ 
pound  of  one  equivalent  of  hydrogen  with  one 
equivalent  of  a  compound  radical  (cinnamyle), 
composed  of: — 

Ul8  O2. 

Upon  this  assumption  the  essential  oil  of 
cinnamon  would  accordingly  be  the  hydruret  of 
cinnamyle. 

The  oil  of  cinnamon,  when  exposed  to  the  air, 
absorbs  oxygen  ;  the  hydrogen  which  con¬ 
stitutes  the  hydruret  combines  with  part  of  the 
absorbed  oxygen  to  water,  whilst,  on  the  other 
hand,  one  equivalent  of  oxygen  combines  with 
the  radical,  with  which  it  forms  cinnamic  acid. 

Cinnamic  acid  is  accordingly  a  compound  of 
one  equivalent  of  cinnamyle  and  one  equivalent 
of  oxygen.  The  free  cinnamic  acid  contains  an 
equivalent  of  water.  It  greatly  resembles 
benzoic  acid,  from  which  it  differs,  however,  in 
several  important  particulars,  viz.  : -^Nitric  acid 
forms  with  it  at  a  temperature  below  140° 
Fahrenheit  an  almost  insoluble  crystalline 
compound,  to  which  Mitscherlich  has  given 
the  name  nitrocinnamic  acid;  at  a  higher  tem¬ 
perature  it  yields,  first,  bitter  almond  oil  ;  sub¬ 
sequently,  benzoic  acid.  Chloride  of  lime  con¬ 
verts  it  into  benzoate  of  lime. 

Hydrochloric  acid  and  ammonia  form  with 
the  oil  of  cinnamon  crystallizable  compounds. 
When  the  oil  of  cinnamon  is  acted  upon  by 
chlorine  it  loses  hydrogen,  and  forms  with  the 
chlorine  a  chloride  of  cinnamyle.  Solution  of 
potass  exercises  no  action  upon  oil  of  cinnamon. 
When  this  oil  is  treated  at  a  high  temperature 
with  hydrate  of  potass  hydrogen  is  evolved,  and 
a  new  substance  formed,  which  appears  to  be 
cinnamate  of  potass. 

There  exists,  indeed,  considerable  analogy 
between  the  oil  of  cinnamon  and  that  of  bitter 


almonds  ;  but  the  radical  cinnamyle  is  less 
stable  than  benzyle,  and  is  frequently,  by  a 
different  molecular  arrangement,  converted  into 
the  benzoic  radical. 

The  preceding  remarks  apply  exclusively  to 
the  oil  of  Ceylon  cinnamon,  or,  to  speak  with 
greater  exactness,  to  the  oil  produced  from  the 
nitric  compound. 

The  essence  obtained  from  cinnamon  by  dis¬ 
tillation  contains,  according  to  MM,  Blanche 
and  Sell,  two  distinct  volatile  oils ;  the  one 
heavier,  the  other  lighter,  than  water.  It  is 
certain,  besides,  that  the  oil  of  Ceylon  cinnamon 
alone  is  solidified  by  the  action  of  nitric  acid, 
which  tends  to  show  that  the  other  oil  consists 
of  a  mixture  of  hydruret  of  cinnamyle  with  some 
other  essences.  Mulder  tells  us,  moreover,  that 
the  oil  of  cinnamon  presents  the  composition 
given  by  Dumas  and  Peligot  only  after  having 
been  in  contact  with  the  air.  According  to  this 
chemist,  the  oil  of  cinnamon  recently  obtained 
by  distillation  in  non-aerated  water,  and  the 
contact  of  air  otherwise  being  precluded,  con¬ 
tains  : — 

C20  Hji  O2. 

Upon  subsequent  exposure  to  the  air  this  oil 
suffers  alteration,  being  resolved  into  cinnamic 
acid,  Avater,  two  resinous  matters,  and  the 
volatile  oil  analyzed  by  Dumas  and  Peligot. 

The  tannin  of  cinnamon  exists  in  that  bark, 
according  to  Vauquelin,  in  combination  (at  all 
events  a  part  of  it)  AA'ith  an  animal  matter.  This 
tannin  compound  is  insoluble  ;  yet  we  find  it 
dissolved  in  the  infusions  of  cinnamon  :  its 
solution  is  effected  here  probably  by  the  pre¬ 
sence  and  influence  of  the  acid  principle. 

CINNAMON  POWDER, 

Reduce  the  cinnamon  to  powder  without 
leaving  a  residue. 

The  cinnamon  powder  is  used  as  a  tonic  at  the 
dose  of  a  few  decigrammes  ;  in  larger  doses  it 
acts  as  an  energetic  stimulant. 

SIMPLE  DIGESTIVE  POAVDER. 

Take  of  Cinnamon  in  powder,  1  part. 

Sugar,  16  parts. 

Mix. 

This  powder  is  given  as  a  stomachic,  tonic, 
and  stimulant,  at  the  dose  of  8  to  12  grammes. 

ELAJOSACCHARUM  OF  CINNAMON. 

Take  of  Essential  oil  of  cinnamon,  1  drop. 

Sugar,  4  drops. 

Mix. 

DISTILLED  WATER  OF  CINNAMON, 

Take  of  Ceylon  cinnamon,  1  part. 

Water,  8  parts. 

Pound  the  cinnamon,  put  it  into  the  cucurbite 
of  an  alembic  with  the  water,  let  it  macerate  for 
two  days,  and  distil,  taking  care  to  cool  the 
worm  only  to  a  certain  extent.  Distil  over  four 
parts  of  product. 

The  product  is  milky,  from  the  oil  Avhich  it 
holds  in  suspension.  This  oil  subsides  very 
slowly',  as  its  density  differs  very  little  from  that 
of  water.  It  subsides,  however,  in  the  course  of 
time  ;  the  subsidence  of  the  oil  is  attended  Avi'th 
formation  of  erystals  of  cinnamic  acid. 

The  distilled  water  of  cinnamon  yields,  Avith 
ioduretted  iodide  of  potassium,  broAvnish-red 
crystals  of  metallic  lustre,  Avhich,  according  to 
Apjohn,  consist  of  a  compound  of  iodide  of 
potassium  with  hydruret  of  cinnamyle. 

ALCOHOLIZED  AVATER  OF  CINNAMON. 

Take  of  Cinnamon,  3  parts. 

Alcohol  of  86  Cent.  (34°  Cartier), 
1  part. 

Water,  24  parts. 

Macerate  for  three  days ;  distil  to  obtain  12 
parts  of  product. 

Operating  upon  about  two  pounds  and  a  half 
of  cinnamon,  and  fractioning  the  products,  I 
have  obtained : — 

1.  Two  quarts  of  a  very  milky  water,  with  a 
great  deal  of  essential  oil  at  the  bottom  ; 

2.  Two  quarts  somewhat  less  milky,  but  con¬ 
taining  likewise  a  large  proportion  of  precipitated 
oil ; 

3.  One  quart  still  containing  precipitated  oil ; 

4.  One  quart  slightly  miUcy  only,  and  Avith 
hardly  any  oil  at  the  bottom  ; 


5.  Two  quarts  slightly  milky  only,  and  per¬ 
fectly  free  from  a  deposit  of  essential  oil. 

I  distilled  subsequently  pure  water  over  the 
same  quantity  of  cinnamon,  and  fractioned  the 
products  as  before.  I  obtained 

1.  Two  quarts  of  a  very  milky  liquid  from 
which  oil  separated. 

2.  Two  quarts  very  slightly  milky. 

3.  Two  quarts  free  from  any  appearance  of 
milkiness. 

The  results  of  these  experiments  prove  that  a 
much  larger  portion  of  oil  passes  over  with  the 
alcoholic  than  with  the  purely  aqueous  products, 
and  accordingly  that  the  presence  of  alcohol 
favours  the  separation  of  the  essence,  and  that 
the  alcoholic  distillate  must  necessarily  exercise 
a  more  energetic  action  than  the  aqueous  dis¬ 
tillate,  not  only  from  the  presence  of  the  alcohol, 
but  also  because  it  contains  a  larger  proportion 
of  essence. 

ALCOHOLATE  OF  CINNAMON. 

Take  of  Fine  cinnamon,  1  part. 

Alcohol  of  80  C.  (31°  Cartier),  8  parts. 

Let  the  cinnamon  macerate  in  the  alcohol  for 
a  few  days,  and  distil  subsequently  to  dryness  at 
the  heat  of  the  Avater-bath. 

CINNAMON  SYRUP. 

Take  of  Distilled  water  of  cinnamon,  100 
parts. 

Very  white  sugar,  190  parts. 

Make  a  syrup  by  simple  solution  at  a  very 
gentle  heat,  and  filter  through  paper. 

This  is  the  formula  of  the  Codex  :  the  syrup 
looks  very  pure,  and  has  a  most  agreeable  flavour. 

TONIC  SYRUP  OF  CINNAMON. 

Take  of  Cinnamon,  1  part. 

Distilled  water  of  cinnamon,  16  parts. 

Sugar,  a  sufficiency. 

Let  the  cinnamon  digest  in  the  distilled  Avater 
in  a  close  vessel,  strain,  and  add  to  the  strained 
fluid  190  parts  of  sugar  for  every  100  parts  of 
liquid.  Dissolve  in  a  close  water-bath.  Strain 
the  syrup  when  cold. 

TINCTURE  OF  CINNAMON. 

Take  of  Cinnamon,  1  part. 

Alcohol  of  80  C.  (31°  Cartier),  5  parts. 

Let  the  cinnamon  macerate  in  the  alcohol  for 
fifteen  days ;  strain  with  expression,  and  filter. 

The  alcohol  dissolves  all  the  active  principles 
of  the  cinnamon. 

CINNAMON  WINE. 

Take  of  Cinnamon,  1  part. 

Alcohol  of  80  C.  (31°  Cartier),  2 
parts. 

Red  wine,  30  parts. 

Pound  the  cinnamon,  pour  the  alcohol  over  it, 
and  let  it  stand  for  twenty-four  hours.  Add  the 
wine,  and,  after  a  few  days’  maceration,  strain 
and  filter. 

This  wine,  when  sweetened  with  sugar,  is  usu¬ 
ally  called  hypocras.  Other  aromatic  principles, 
such  as  muse,  ambergris,  &c.,  are  also  frequently 
added  to  it. 

VINOUS  SYRUP  OF  CINNAMON. 

Take  of  Cinnamon  wine,  2  parts. 

White  sugar,  3  parts. 

Make  a  syrup  by  solution  in  the  cold,  and 
filter. 

CORDIAL  POTION. 

Take  of  Red  wine,  125  grammes. 

Sugar  syrup,  32  grammes. 

Cinnamon  tincture,  8  grammes. 

Mix.— (Formula  of  the  Paris  hospitals.) 


CANNELLA  ALBA. 

The  bark  of  Cannella  alba  contains,  according 
to  the  analysis  of  MM.  Petroz  and  Robinet : — 
Mannite, 

A  bitter  principle, 

Resin, 

A  highly  acrid  volatile  oil. 

Albumen, 

Gum, 

Starch. 

The  volatile  oil  is  composed  of  two  distinct 
essences.  The  one,  which  constitutes  the  greater 
part  of  the  crude  essence,  and  is  oxygenized, 
greatly  resembles  the  oil  of  cajeput;  the  other 
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has  the  odour  of  cloves,  and  combines  ■with  al¬ 
kalis  ;  this  is  the  caryophyllic  or  eugenic  acid. 

Cannella  alba  is  now  hardly  ever  used.  The 
powder  is  given  sometimes  as  a  tonic  and  stimu¬ 
lant,  at  the  dose  of  a  few  decigrammes.  It  is 
one  of  those  energetic  agents  of  which  the  use 
has  been  abandoned  simply  because  the  materia 
medica  happens  to  be  well  stocked  with  sub¬ 
stances  of  a  similar  nature.  The  same  may  be 
said  of  Winter’s  bark,  and  of  many  other  sub¬ 
stances  of  the  kind. 

M.  Henry  has  analyzed  Winter’s  bark  (Win- 
terana  aromatica) .  He  found  in  it  : — 

Essential  oil, 

Hesin, 

A  little  extractive  matter, 

Tannin, 

Several  salts. 

CLOVES. 

Cloves  are  the  non- expanded  flowers  of  Caryo- 
phyllus  aromaticus.  The  clove  is  one  of  our 
favourite  spices.  It  has  been  analyzed  by 
Trommsdorf,  who  found  in  it ; — 

Volatile  oil, 

A  peculiar  species  of  tannin. 

Gum, 

Resin, 

Extractive, 

Caryophyllin. 

According  to  Trommsdorf,  the  tannin  of  the 
clove  is  less  acerb  than  common  tannin,  and  the 
compound  which  it  forms  with  gelatine  has  less 
elasticity. 

The  pure  essential  oil  of  cloves  has  an  acrid 
taste,  less  acrid  though  than  the  commercial  oil, 
which  the  Dutch  prepare  frequently  of  a  mixture 
of  cloves  and  Jamaica  pimento. 

The  density  of  the  essential  oil  of  cloves  is 
1.061. 

The  oil  is  not  very  volatile  ;  it  solidifies  only 
at  a  very  low  temperature  ( — 0.4  to  — 4‘'  F.). 

Nitric  acid  colours  it  green,  according  to  M. 
Bonastre  ;  red,  according  to  M.  Brandes. 

The  oil  of  cloves  contains  three  different  sub¬ 
stances,  viz. : — 

1.  An  oil  formed  of  hydrogen  and  carbon,  in 
the  same  proportions  as  these  elements  are  com¬ 
bined  in  essence  of  turpentine.  This  oil  was 
discovered  by  M.  Ettling.  It  is  lighter  than 
water. 

2.  An  oxygenized  oil  (the  eugenic  acid  of 
Dumas),  which  constitutes  the  greater  part  of 
the  essence.  The  formula  of  this  oil  is  :  — 

C^o  H,3  O,. 

It  combines  directly  with  potass  to  a  salt  with 
excess  of  acid,  and  in  which  the  oxygen  of  the 
acid  is  to  that  of  the  potass  as  10  to  1.  The  eu¬ 
genic  acid  boils  at  from  307.4  to  309.2  F. 

3.  Stearoptene  (the  eugenin  of  Persoz),  which 
contains  one  equivalent  of  oxygen  less  than  the 
eugenic  acid.  The  same  stearoptene  forms  also 
in  the  course  of  time  in  the  distilled  water  of 
cloves.  It  crystallizes  in  thin,  white,  nacreous 
plates ;  in  the  course  of  time  it  acquires  a  slight 
yellowish  tint ;  it  has  little  taste,  and  emits  less 
odour  than  the  essence  of  cloves.  It  is  soluble 
in  all  proportions  in  water,  and  in  alcohol ;  like 
the  essence,  it  acquires  a  lively  red  colour  when 
acted  on  by  nitric  acid. 

To  separate  the  eugenic  acid  from  the  hydro- 
carburetted  oil,  the  crude  essence  is  to  be  mixed 
with  concentrated  solutioir  of  potass  ;  the  mix¬ 
ture  concretes  into  a  buttery  and  crystalline 
mass.  The  eugenate  of  potass  dissolves,  and 
thehydrocarburetted  oil  separates.  The  eugenic 
acid  may  then  be  obtained  from  the  eugenate  by 
means  of  an  acid. 

The  volatile  oil  of  cloves  is  produced  by  the 
distillation  of  cloves  with  water  aird  salt,  in  the 
same  way  as  all  the  heavy  volatile  oils.  To  ob¬ 
tain  the  whole  amount  of  oil  contained  in  the 
cloves  requires  repeated  cohobations,  since  the 
oil  is  not  over  volatile,  and  is  moreover  strongly 
retained  by  the  species  of  green  resin  with  which 
it  is  naturally  associated  in  the  clove. 

Caryophyllin  has  been  studied  by  MM.  Lodi- 
bert  and  Bonastre.  It  is  a  species  of  crystalline 
resin,  of  a  brilliant  satin-like  aspect ;  it  has 


neither  taste  nor  smell ;  it  is  fusible  and  volatile  ; 
it  is  msoluble  in  water  ;  it  dissolves  in  boiling 
alcohol  and  in  ether ;  it  is  also  soluble,  though 
to  a  trifling  extent  only,  in  caustic  alkalis. 

When  acted  upon  by  concentrated  sulphuric 
acid  it  acquires  a  coquelicot-red  tint.  It  is  iso¬ 
meric  with  camphor  ;  its  formula  is  : — 

^20  ^^16  ^2" 

The  clove  is  one  of  our  most  energetic  stimu¬ 
lants  ;  it  forms  an  ingredient  of  Sydenham’s 
laudanum,  and  of  several  other  preparations. 
The  essential  oil  of  cloves  is  used  as  a  stimulant, 
and  also  as  a  remedy  against  the  toothache  from 
decayed  teeth. 

Cloves  are  mostly  administered  in  the  form  of 
powder  or  tincture. 

ALCOHOLATE  OP  CLOVES. 

Take  of  Pounded  cloves,  1  part. 

Alcohol  of  80  C.  (31°  Cartier),  8  parts. 

Let  the  cloves  macerate  for  a  few  days  in  the 
alcohol,  and  distil  subsequently  to  dryness. 

TINCTURE  OP  CLOVES. 

Take  of  Cloves,  1  part. 

Alcohol  of  80  C.  (31°  Cartier),  5  parts. 

Let  the  cloves  macerate  for  fifteen  days  in  the 
alcohol ;  strain  with  expression,  and  filter. 


SAPONIN, 

The  root  of  Saponaria  officinalis,  the  root  of 
Gypsophylla  struthium,  the  bark  of  Quillaia 
smegardermos  and  Quillaia  molinse,  and  the 
roots  of  Smilax  salsaparilla  and  Polygala  senega, 
contain  all  a  white  acrid  matter,  soluble  in  water, 
and  possessed  of  the  curious  property  of  forming 
a  lather  when  agitated  with  water. 

Saponin  has  been  carefully  studied  by  MM. 
Bussy  and  Fremy.  The  following  are  the  pro¬ 
perties  and  distinctive  characteristics  of  this 
principle : — 

It  is  a  white,  pulverulent  substance  ;  its  taste 
is  acrid,  though  not  immediately  perceptible. 
Brought  into  contact  with  the  olfactory  mem¬ 
branes,  it  acts  as  a  poweiful  sternutatory.  It 
dissolves  readily  in  water.  The  addition  of  1 
part  of  saponin  to  99  parts  of  water  suffices  to 
obtain  a  strong  lather.  Saponin  is  soluble  in  all 
proportions  in  dilute  alcohol ;  it  is  less  readily 
soluble  in  strong  alcohol,  and  insoluble  in  ether. 
Baryta- water,  subacetate  of  lead,  and  gallnut 
precipitate  saponin  from  its  solutions.  Nitric 
acid  dissolves  saponin  in  the  cold  ;  when  nitric 
acid  is  made  to  act  upon  saponin  at  a  high  tem¬ 
perature,  the  saponin  is  decomposed,  and  mucic 
acid  and  a  yellow  resin  are  obtained. 

Hydrochloric  acid  dissolves  saponin ;  the 
hydrochloric  solution  subsequently  deposits 
gradually  esculic  or  saponic  acid ;  this  acid  is 
insipid ;  it  crystallizes  in  large  crystals  which 
are  soluble  in  alcohol,  but  almost  insoluble  in 
water. 

Alkalis  dissolve  saponin.  Upon  evaporating 
a  solution  of  saponin  in  potass,  esculate  of  potass 
is  obtained  ;  from  this  salt  the  esculic  acid  may 
be  readily  separated  by  means  of  an  acid. 

I^aponin  may  be  readily  obtained  from  Indian 
chesnuts  by  treating  the  latter  with  alcohol  of 
36®,  distilling  off  the  alcohol,  and  treating  with 
ether,  whicli  removes  the  fatty  matter  adherent 
to  the  saponin. 

The  saponin  extracted  from  Indian  chesnuts  is 
identical  with  that  extracted  from  the  Gypso¬ 
phylla  struthium. 

'i'he  saponin  extracted  from  Salsaparilla  (and 
which  is  called  Salsaparin)  differs  from  that  ob¬ 
tained  from  Indian  chesnuts,  and  from  the  Gyp¬ 
sophylla  struthium,  in  this,  that  it  crystallizes 
more  readily  than  the  latter,  is  only  sparingly 
soluble  in  water,  and  is  not  converted  into  es¬ 
culic  acid  by  the  action  of  hydrochloric  acid. 

The  saponin  principle  extracted  from  Polygala 
senega  by  M.  Quevenne,  and  to  which  that 
chemist  has  given  the  name  of  polygalic  acid, 
is  also  only  sparingly  soluble  in  water.  Wiih 
hydrochloric  acid  it  yields  a  bitter  and  gelatinous 
acid. 

Saponin  exercises  evidently  a  marked  action 
upon  the  animal  economy.  Its  acrid  taste  and 
the  property  which  it  possesses  of  forming  a 


lather  with  water  leave  no  doubt  but  that  the 
substances  which  contain  it  owe  to  its  presence 
part  of  their  medicinal  properties. 

We  cannot  affirm,  on  the  other  hand,  whether 
the  other  principles  with  whicii  it  is  associated 
in  the  substances  contribute  or  not  to  the 
therapeutic  action  of  the  latter. 


SOAP-WORT. 

We  employ  in  medicine  the  leaves  and  root  of 
Saponaria  officinalis. 

Both  the  leaves  and  root  of  this  plant  contain 
saponin  ;  this  principle  has  not,  however,  as  yet 
been  extracted  in  a  state  of  purity  from  the  root 
of  Saponaria. 

Besides  saponin,  the  root  of  Saponaria  con¬ 
tains,  according  to  Bucholz  : — 

A  small  quantity  of  soft  resin. 
Extractive, 

Gummous  matter. 

Albumen. 

The  leaves  contain,  besides  saponin,  chloro- 
phyle. 

Osborne  found  that  the  root  of  Saponaria, 
gathered  before  the  blowing  time  of  the  plant, 
yields  upon  evaporation  a  crystalline,  bitter, 
neutral,  fusible  matter,  soluble  in  water,  al¬ 
cohol,  and  ether,  insoluble  in  essence  of  tur¬ 
pentine. 

PTISAN  OF  SAPONARIA. 

This  is  the  form  in  which  the  roots  and  leaves 
of  Saponaria  are  most  frequently  administered. 
The  leaves  are  chopped  up,  the  root  is  pounded ; 
both  are  treated  by  infusion.  The  usual  dose 
is  12  grammes  of  the  leaves,  20  grammes  of  the 
dry  root. 

EXTRACT  OF  SAPONARIA. 

This  extract  may  be  prepared  either  -with  the 
root  or  with  the  leaves ;  lixiviation  is  the  pro¬ 
cess  resorted  to  in  either  case  ;  the  dry  leaves, 
or  the  dry  roots,  are  reduced  to  a  state  of  a  coarse 
powder,  which  is  then  moistened  in  the  first 
place  with  one  half  its  weight  of  cold  water. 
The  leaves  must  be  piled  rather  loosely  in  the 
lixiviation  apparatus  ;  the  roots  require  to  be 
piled  still  more  loosely  than  the  leaves. 

100  parts  of  the  leaves  of  Saponaria  yielded 
by  lixiviation  with  distilled  water  38  parts  of 
extract  ;  one  part  of  the  extract  represents  ac¬ 
cordingly  2.6  parts  of  the  dry  leaves. 

100  parts  of  the  root  yielded  by  the  same 
process  33  parts  of  an  exceedingly  acrid  extract. 
One  part  of  this  extract  represents  accordingly  3 
parts  of  the  root. 

100  parts  of  the  root,  treated  with  alcohol 
of  56°,  yielded  25  parts  of  alcoholic  extract. 

SYRUP  OF  SAPONARIA. 

Take  of  Alcoholic  extract  of  sapon  aria-root,  1 
part. 

Hot  water,  2  parts. 

Sugar  syrup,  16  parts. 

Dissolve  the  extract  in  the  hot  water,  filter  the 
solution,  and  add  the  filtrate  to  the  properly  con¬ 
centrated  syrup. 

Ten  grammes  of  this  syrup  represent  60  centi¬ 
grammes  of  the  alcoholic  extract,  equivalent  to 
about  2  grammes  of  the  root. 


ON  THE  APPLICATION  OF  PHYSICAL 
SCIENCE  TO  AGRICULTURE. 

Head  before  the  Royal  Society,  Dublin,  on  the 
occasion  of  the  Cattle  Show,  on  Wednesday, 
April  18,  1849. 

By  Dr.  W.  BARKER.* 


If  there  be  any  source  from  whence  we  may 
derive  present  course  of  gratification  and  hope 
for  the  future,  it  is  from  the  altered  tastes  and 
tendencies  of  the  upper  classes  in  this  unhappy 
country.  In  the  exhibition  of  this  day,  bringing 
forward  the  results  of  their  skill  and  energy,  and 
in  the  meeting  of  this  evening,  we  must  indeed 
find  ample  cause  for  gratulaiion  and  hope,  based 
upon  the  most  substantial  grounds  ;  since  no 
good  which  springs  up  amongst  the  natural 
directors  of  our  agricultural  classes,  no  energy 

*  Communicated  by  the  author. 


THE  CHEMICAL  TIMES 


337 


•which  they  displaj’-,  no  self-cultivation  which 
they  exhibit,  no  encouragement  which  they  hold 
out  to  the  advances  of  high  civilization,  but 
must,  ere  many  years,  in  the  natural  and  ine¬ 
vitable  order  of  events,  extend  downwards,  and 
become  rooted  in  the  soil  of  the  country,  extend¬ 
ing  their  ramifications  over  the  whole  framework 
of  society,  and  producing  their  fruits  of  peace, 
order,  and  prosperity.  Few  who  remember  or 
are  traditionally  acquainted  with  the  state  of 
this  country  during  the  last  half  century  but 
must  know  that  many,  if  not  most,  of  the  evils 
under  which  it  has  suffered  are  those  entailed 
by  the  ignorance  or  immorality  of  a  former  epoch 
reacting  upon  the  mass  of  the  people.  Our 
aristocracy  and  gentry  now  suffer  from  this  re¬ 
action — to  this  class  it  may  be  truly  said,  delicta 
majorum  immersit  lues ;  but  whilst  they  suffer 
the  penalties  of  other  men’s  misdeeds,  and 
endure  the  odium  of  others’  crimes  of  omission 
and  commission,  they  may  proudly  feel  that 
their  perseverance  in  well-doing  must  have  its 
reward  in  the  advance  of  a  future,  if  not  of  the 
present,  generation  in  the  arts  of  civilization,  and 
that  at  least  their  children  may  enjoy  the  harvest 
of  peace,  and  the  fruits  of  industry,  of  which 
they  are  labouring  to  sow  the  seeds.  That  this 
change  of  the  habits  and  tastes  of  our  gentry  has 
taken  place  almost  naturally  needs  but  little 
evidence  to  prove.  Who  hears  now  of  the 
Helllire  Club,  with  its  drunken  profligacy,  and 
attendant  and  inseparable  vices  ?  Such  things  have 
ceased  to  cast  a  dark  shadow  on  our  national 
character,  and  we  find  that  intellect,  morality, 
and  industry,  are  gradually  supplanting  stupi¬ 
dity,  indolence,  and  crime ;  the  rivalry  of  vice 
has  given  place  to  the  emulation  of  virtue,  and 
the  struggle  is  beginning  of  endeavouring  to  pro¬ 
duce  the  highest  amount  of  the  fruits  of  industry, 
and  the  best  examples  of  moral  and  physical 
culture.  That  this  change  will  soon  show  its 
effects  on  the  masses  of  the  people  we  have 
already  proofs — the  convivial  debauchery  of  a 
past  age  is  no  longer  reflected  in  the  drunken 
orgies  of  our  peasantry  ;  and  may  we  not  indulge 
the  hope  that  the  time  is  not  far  distant  when 
another  apostle  will  arise  who  may  lead  the 
people  from  obedience  to  habits  of  indolence,  of 
carelessness,  and  of  crime,  as  the  apostle  of 
temperance  has  from  one  vice  more  difficult  to 
resist,  and  more  nationally  characteristic,  as  soon 
as  your  exertions  and  your  example  have  pre¬ 
pared  the  way  for  his  labours  to  prove  effective? 

If  the  view  I  have  taken  in  these  observations 
he  correct,  that  all  or  most  of  the  improvements 
of  a  country  must  commence  amongst  its  higher 
classes — and  in  this  view  I  think  I  am  borne  out 
by  all  historical  evidence — how  important  is  it 
that  those  who  form  these  classes  should  en¬ 
deavour  to  fit  themselves  for  their  high  and,  I 
may  add,  their  holy  destiny,  and  strive  after  the 
most  efficient  means  of  fulfilling  what  must  be  so 
dear  an  object  of  desire  to  all  who  seek  to  serve 
their  country  ?  Of  the  many  ways  in  which  this 
may  be  accomplished  it  would  be  presumption 
in  me  to  attempt  to  point  out ;  there  is,  however, 
one,  which,  though  secondary  to  many  others,  is 
yet  of  such  great  importance  that  I  will  trespass 
on  your  time  by  referring  to  it  by  a  few  observa¬ 
tions — I  mean  an  acquaintance  with  those  ge¬ 
neral  laws  of  nature  embraced  under  the  heads  of 
natural  history  and  natural  philosophy,  especially 
in  their  important  practical  bearings  on  the  differ¬ 
ent  branches  of  agriculture.  To  the  former  I  will 
make  no  further  allusion  than  by  referring  to  the 
interesting  communication  we  have  already  had  in 
which  we  have  had  proof  how  practically  valua¬ 
ble,  as  well  as  interesting,  even  the  most  abstruse 
and  difficult  branch  of  botany  may  prove  to  the 
farmer  ;  but  to  the  latter  I  may  be  permitted  to 
make  more  especial  reference,  and  bring  forward 
a  few  practical  applications  to  prove  how  far  even 
abstract  considerations  have  advanced  the  power, 
and  may  be  made  serviceable  for  the  every-day 
uses,  of  agricultural  life  ;  and,  in  doing  this,  I  do 
not  mean  to  claim  for  these  sciences  that  deep 
consideration  of  abstract  truths  which  may  suit 
the  leisure  of  the  mathematician,  or  require  an 
Undue  allotment  of  time  for  i)ther  pursuits. 


Nothing  can  be  more  injurious  to  the  extension 
of  practical  science  than  claiming  for  it  too  much 
devotion,  and  demanding  for  its  cultivation  time 
which  cannot  be  applied  without  the  sacrifice  of 
matters  of  higher  moment ;  but  its  adequate 
cultivation  requires  no  extensive  laboratory,  no 
costly  observatory,  no  expensive  apparatus ; 
nor,  more  costly  still,  no  wasteful  expenditure  of 
time.  It  demands  but  the  devotion  of  the 
“  horas  subsecivse,”  those  hours  of  rest  which 
may  thus  give  healthful  exercise  to  the  mind  as 
conducive  to  its  well-being  as  to  that  of  the 
body,  and  that  change  of  occupation  which  gives 
repose  to  faculties  previously  employed ;  and  I 
can  conceive  an  agricultural  people  could  have 
no  greater  blessing  bestowed  upon  them  than  a 
taste  for  such  pursuits.  They  have  the  neces¬ 
sary  periods  of  rest  from  labour.  The  time  of 
storm  and  tempest — the  hours  of  darkness  too 
early  for  repose — the  time  when  nature  causes  all 
vegetable  life  to  sleep  beneath  her  winter  mantle 
of  frost  and  snow — these  are  times  when  principles 
may  be  learned,  when  knowledge  available  for 
future  application  maybe  stored  up.  As  the  sum¬ 
mer  yields  its  fruits  for  our  winter’s  stock  for  the 
body,  so  might  winter  give  for  the  wants  of  sum¬ 
mer  its  supply  of  mental  food,  to  keep  alive  the 
lamp  of  intellect  and  knowledge  during  the  pe¬ 
riod  of  bodily  labour.  “  Oh,  fortunati  nimium 
suae  si  bona  norint  agricolte  1”  would  be  truly 
applicable  to  such  a  people  so  employed,  whose 
hours  of  bodily  toil  were  refreshed  by  mental 
culture,  and  whose  intellectual  labour  gave  new 
sources  of  power  and  happiness  to  the  body ;  and 
to  you,  the  guides  and  guardians  of  the  ptople, 
the  task  and  the  duty  of  striving  after  such  a 
combination  is  committed.  Governments  may 
foster  and  encourage,  but  the  formation  of  the 
taste  to  appreciate  such  aid  must  first  originate 
in  your  example  and  your  encouragement.  As 
the  Homan  senate  of  old  translated  the  works  of 
their  Carthaginian  rivals  on  the  science  of  agri¬ 
culture,  and  gave  them  to  her  patricians  to  spread 
amongst  their  people,  so  the  aids  of  instruction 
which  our  Government  affords  must,  through 
your  instrumentality,  and  by  your  first  taking 
advantage  of  them,  find  their  way  amongst  all 
classes  of  our  people. 

I  shall  now  proceed  to  direct  your  attention  to 
a  few  special  applications  of  physical  laws  to 
practical  purposes,  and,  as  briefly  as  possible, 
tax  your  time  and  patience  by  referring  to  a  very 
few  cases,  many  of  them,  perhaps,  familiar  to  you, 
but  which  I  bring  forward  to  show  how  impor¬ 
tant,  ill  the  pursuits  of  agriculture,  may  be  the 
correct  knowledge  of  abstract  scientific  laws,  and 
I  shall  adduce  a  few  examples  illustrative  of  these 
applications. 

A  knowledge  of  the  principles  of  mechanical 
science  is  of  such  obvious  importance  in  its  prac¬ 
tical  application  that  this  branch  of  our  subject 
would  seem  to  need  but  a  transient  glance  ;  but 
how  frequently  are  its  practical  applications 
marred  by  ignorance  of  the  principles  on  which 
it  is  based  ?  No  one  who  is  at  all  conversant 
with  this  subject  but  is  well  aware  how  fre¬ 
quently  machines  have  been  and  are  constructed 
to  effect  economy  of  labour  and  animal  power, 
but,  from  ignorance  of  the  laws  of  mechanic 
forces,  of  such  ill-judged  construction  that  they 
either  waste  the  power  employed  or  absolutely 
resist  it.  The  construction  of  the  primary  -ma¬ 
chines  used  in  agriculture,  the  cart  and  the 
plough,  have,  from  ignorance  of  mechanical 
principles,  been,  I  may  say,  for  ages  the  re¬ 
proaches  of  civilization,  and  it  is  but  in  modern 
times  that  correct  views  respecting  their  con¬ 
struction  have  obtained  amongst  our  manufac¬ 
turers.  In  remote  parts  of  Ireland  at  the  present 
day  we  see  lamentable  ignorance  on  this  subject 
still  prevailing,  in  the  construction  of  even 
wheeled  carts ;  and  a  few  years  since  in  the 
north-west,  in  Donegal,  many  carts  were  em¬ 
ployed  which  did  not  even  boast  of  the  inno¬ 
vation  of  wheels,  but  were  dragged  along  the 
ground  on  the  ends  of  the  shafts.  The  position 
of  draught  for  these  primal  implements,  the 
angular  direction  in  which  the  horse’s  force  is 
most  advantageously  employed,  is  a  proposition 


of  purely  abstract  character,  and  is  found  to 
depend  on  a  few  simple  conditions,  easily  ascer¬ 
tained.  The  economic  application  of  the  windlass, 
the  pulley,  the  inclined  plane,  and  the  various 
modifications  of  these  powers,  which  much  faci¬ 
litate  the  application  of  animal  force,  are  all 
within  the  province  of  this  science,  and  need  but 
little  study  to  enable  us  advantageously  to  apply 
them.  Thus  far  we  have  considered  the  personal 
and  individual  advantages  of  this  study  ;  when 
we  take  a  wider  view  we  see  still  further  advan¬ 
tages  accruing  from  it.  All  who  reside  in  the 
country,  and  many  who  reside  in  town,  are  in¬ 
debted  to  the  labours  of  the  surveyor  and  engi¬ 
neer  in  the  construction  of  bridges,  railways, 
drains,  and  waterworks  ;  and  he  who  is  ignorant 
of  the  principles  of  these  constructions  must 
yield  a  blind  acquiescence  to  the  dicta  of  those 
who  may  be  his  equals  in  ignorance  of  the  true 
principles  on  which  such  public  works  should  be 
executed.  The  grand  juror  who  presents  for  a 
road  or  a  bridge  acts  but  honestly  to  himself  and 
those  whom  he  represents  in  acquiring  such 
knowledge  as  will  guard  him  and  them  against 
having  works  undertaken  without  knowledge 
and  executed  without  skill ;  and  the  same  edu¬ 
cation  will  equally  subserve  his  own  individual 
interests  if  he  construct  a  drain,  or  a  house,  or  a 
cottage.  Even  in  undertakings  of  more  national 
importance,  how  great  might  the  advantage  of  a 
controlling  knowledge  have  been  when  railroads 
with  impossible  gradients  or  impracticable  curves 
were  brought  before  the  public  as  useful  invest¬ 
ments  for  capital,  and  how  many  of  such  under¬ 
takings  would  have  failed  in  involving  their  vic¬ 
tims  or  their  dupes  had  knowledge  of  true 
principles  been  as  widely  spread  as  the  desire  for 
their  scrip  ?  In  a  past  age  the  perpetual  motion 
had  its  promoters  and  its  victims,  whilst  this  haa 
those  of  a  locomotion,  only  perpetual  in  its  de¬ 
mands  for  deposits  and  applications  for  new  calls. 

Did  I  not  fear  trespassing  too  much  upon  your 
time,  there  are  many  special  applications  of  this 
branch  of  science  I  should  gladly  lay  before  you, 
especially  referring  to  the  many  agricultural 
implements  which  the  manufacturing  skill  of 
our  peasantry  could  execute  had  they  only  cor¬ 
rect  principles  to  guide  them.  In  proof  that 
the  skill  is  not  wanting,  we  need  but  remember 
that  the  most  elaborate  and  perfect  instrument 
that  was  ever  made  for  astronomical  purposes 
was  constructed  in  a  remote  part  of  the  country 
by  native  workmen,  under  the  guidance  and 
direction  of  one  whose  name  sheds  lustre  on  the 
land  of  his  birth,  and  who  has  gained  for  our 
empire  an  European  fame.  Of  the  mechanical 
application  of  air  and  water,  those  most  economic 
prime  movers,  I  cannot  now  allude  to  further 
than  to  point  out  how  rarely  are  those  elements 
judiciously  employed  in  this  country,  and  how 
frequently  ignorance  of  the  true  principles  of 
application  compels  the  substitution  of  a  prime 
mover,  costly,  and,  for  this  reason,  unadapted  to 
the  necessities  of  such  a  country  as  this.  In 
speaking  of  the  mechanical  properties  of  air,  I 
cannot  but  allude  to  that  valuable  property  so 
beautifully  applied  in  the  barometer,  an  instru¬ 
ment  of  such  great  and  acknowledged  utility  to 
the  farmer.  By  the  indications  of  this  instru¬ 
ment  he  can,  in  innumerable  instances,  foretel 
the  coming  storm  and  rain,  and  thus  protect 
himself  from  their  ruinous  consequences  ;  and  I 
do  not  think  any  scientific  farmer  who  notes  the 
prophetic  changes  of  this  invaluable  instrument 
but  may,  in  innumerable  instances,  guard  himself 
against  those  casualties  which  so  frequently  blast 
the  most  hopeful  anticipations  of  profitable  re¬ 
turn  for  his  patient  labour. 

Of  the  application  of  the  physical  laws  of  heat 
I  must  say  a  few  words — this  piiiiie  mover  of 
organic  life,  performing  so  essential  a  part  in  all 
agricultural  operations.  We  at  first  view  might 
suppose  that  we  needed  no  instruction  in  the 
economic  employment  of  this  agent ;  that  we 
could  neither  control  its  excess  nor  guard  against 
deficiency,  and  yet  we  will  find  that  we  have  it 
in  numerous  cases  under  our  control,  and  that 
by  a  knowledge  of  the  laws  of  its  transmission, 
diffusion,  and  effects  when  in  combination,  we 
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can  produce  most  valuable  results  in  our  agri¬ 
cultural  and  domestic  management.  The  value 
of  drainage  is  fully  recognised ;  few  soils  but  are 
susceptible  of  being  largely  increased  in  value  by 
the  process  judiciously  performed;  and  land 
previously  valueless  and  incapable  of  producing 
cereal  crops  may,  by  this  process,  become  fitted 
for  the  growth  of  the  valuable  stores  of  food. 
How  does  drainage  effect  this  ?  The  changes 
produced  act  in  a  variety  of  ways,  many  of  them 
probably  well  understood ;  there  are  a  few  of 
them,  however,  to  which  I  will  direct  your 
attention.  By  drainage  we  prevent  the  accu¬ 
mulation  of  surface  water  in  a  soil  which,  as 
long  as  it  is  retained,  prevents  those  rapid 
transitions  of  temperature  -which  should  at  the 
changes  of  the  season  affect  the  soil  to  some 
distance  below  its  surface  ;  and  surface  water 
effects  this  in  consequence  of  an  important  law 
of  nature,  namely,  that  water  is  almost  a  non¬ 
conductor  or  transmitter  of  heat  when  the  heat 
is  applied  from  above.  When  the  land  is  well 
drained,  the  interstices  of  the  soil  being  filled 
with  air,  there  is  a  constant  interchange  or  cur¬ 
rent  of  air  from  the  ground  to  the  surrounding 
air,  by  which  not  only  is  its  temperature  kept 
equal,  but  there  is  a  supply  kept  up  of  those  che¬ 
mical  elements  so  essential  in  vegetation.  That  the 
drainage  of  land  affects  its  temperature  essen¬ 
tially  is  manifest  when  we  inspect  an  ill-drained 
field  in  harvest  time.  We  will  find  the  crops 
fully  ripened  when  the  soil  is  drained,  and  green 
and  badly  developed  when  the  drainage  is  im¬ 
perfect.  In  another  respect  effective  drainage 
acts  most  advantageously  in  admitting  the  win¬ 
ter’s  frost  to  penetrate  the  soil,  the  agency  of 
which  on  all  soils  is  of  such  acknowledged  effi- 
cacy.  In  swampy  ground,  when  the  winter’s 
frosts  commence,  the  soil  acquires  a  superficial 
crust  of  ice,  but,  water  being  as  bad  a  conductor 
of  cold  as  of  heat,  the  action  of  the  frost  is  limited 
to  the  surface.  If  the  land  be  well  drained  the 
cold  air  penetrates  the  soil,  and  freezing  the  inter¬ 
stitial  water  contained  in  it,  this  expands  with 
enormous  force,  producing  that  disruption  and 
disintegration  of  the  soil  so  beneficial  and  often¬ 
times  so  essential  to  rapid  vegetation.  Many 
other  important  results  of  drainage  on  the 
chemical  development  of  plants  I  must  omit  for 
want  of  time.  Whilst  speaking  of  this  subject, 
I  cannot  but  allude  to  the  invaluable  aid  afforded 
to  the  scientific  agriculturist  by  the  thermometer. 
On  its  numerous  applications  I  cannot  noAv 
dwell,  but  there  is  one  important  fact  may  be 
observed,  by  which  it  is  well  Avorthy  of  atten¬ 
tion,  namely,  the  highest  and  loAvest  tempera¬ 
ture  during  the  tAventy-four  hours,  and  those 
diurnal  variations  Avhich  may  vary  in  contiguous 
portions  of  the  same  country,  owing  to  the  state 
of  planting,  draining,  altitude  or  contiguity  of 
sea  or  mountain  ranges  ;  by  the  same  instrument 
AA'e  are  enabled  to  ascertain  the  mean  annual  tem¬ 
perature,  which  may  prove  a  great  value  in  de¬ 
ciding  the  suitability  of  particular  localities  for 
certain  crops.  We  know  from  observations 
made  with  this  instrument  that  in  climates  of 
extreme  winter’s  cold  many  sorts  of  cereal  crops 
will  perfect  their  seed,  as  in  Poland,  on  the 
shores  of  the  Baltic,  and  in  high  latitudes  in 
Russia,  though  their  winter  is  far  colder  than 
any  we  ever  experience  ;  but  this  is  due  to  their 
mean  summer’s  heat  being  as  high,  or  higher, 
than  we  experience.  We  knoAvthat  Avhere  the 
mean  annual  temperature  is  o9“  maize  Avill 
require  six  months  to  ripen,  Avhilst  with  a  mean 
temperature  of  81*^  it  requires  but  three  months. 

I  shall  not  trespass  upon  your  time  by  adducing 
further  proofs  of  the  numerous  applications  of 
this  invaluable  instrument.  There  is  another 
important  laAV  connected  Avith  the  subject  Avhich 
should  be  borne  in  mind,  as  it  is  of  great  and 
general  practical  importance.  We  all  knoAV  the 
mischief  that  arises  to  all  vegetation,  but  espe¬ 
cially  to  tender  plants,  during  calm,  clear  nights, 
in  spring,  and  even  in  summer.  Noav,  this  arises 
from  a  law  of  diffusion  of  heats,  from  which  we 
infer  that  heat  is  constantly  passing  off  ra¬ 
diantly  from  all  bodies,  and  that  when  matter 
parts  with  its  heat  it  receives  from  contiguous 


matter  an  equivalent  quantity  sufficient  to  main¬ 
tain  an  equilibrium  of  temperature.  In  clouded 
states  of  the  atmosphere  the  heat  given  off  from 
the  earth  is  reflected  back  from  the  clouds,  but 
on  calm  and  clouded  nights  the  heat  is  lost  by 
passing  into  space,  and  consequently  the  soil 
attains  a  temperature  several  degrees  below  that 
of  the  adjacent  air,  and  even  in  summer  fre¬ 
quently  undergoes  such  a  reduction  of  tempera¬ 
ture  as  to  produce  a  slight  frost,  while  the  tem¬ 
perature  of  the  air  is  in  many  degress  above  the 
freezing  point.  In  the  plains  of  Mexico  and 
India  this  is  practically  applied  in  i^roducing 
artificial  ice  in  climates  where  the  normal  pro¬ 
duction  of  it  is  unknown.  Now,  this  frigorific 
effect  of  radiation  being  well  uneferstood,  the 
remedy  or  means  of  guarding  against  its  injurious 
effects  becomes  equally  intelligible,  and  Ave  at 
once  can  understand  the  reason  why  a  slight 
opaque  screen,  interposed  betAveen  the  earth  and 
the  sky,  effectually  protects  the  former  against 
its  effects,  and  hence  a  slight  covering  of  paper 
or  calico  Avill  effectually  preserve  delicate 
plants  from  the  frosts  that  occur  in  early 
spring,  and  which  are  due  much  more  to 
radiation  than  the  reduction  of  atmospheric 
temperature ;  even  smoke  Avill  have  the  same 
effect,  and  the  North  American  Indians 
have  been  said  to  employ  this  property  in  pro¬ 
tecting  their  maize-fields  from  loss  of  heat  from 
this  cause,  being  in  the  habit  of  lighting  to  the 
Avindward  of  their  plantation  fires  of  green  Avood, 
the  smoke  of  Avhich  spread  over  their  fields  serves 
as  a  curtain  to  retain  the  heat  of  the  ground,  and 
in  this  Avay  guard  against  that  redaction  of  tem¬ 
perature  so  destructive  to  growing  crops  ;  and  in 
Belgium  it  is  well  known  potatoes  are  protected 
on  a  similar  principle  from  those  early  frosts 
Avhich  exert  such  destructive  effects  on  the  ger  • 
raination  of  this  plant ;  and  I  feel  convinced  that 
large  frames  covered  Avith  calico  might  be  even 
Avith  the  greatest  economy  applied  in  this  coun¬ 
try  to  produce  the  same  effect  Avith  many  of  our 
('arly  vegetables.  In  many  cases  nature  supplies, 
by  her  oaa'u  beautifully-adapted  laws,  protection 
based  on  the  same  principle.  We  have  all  ob¬ 
served  those  mists,  which  are  generally  supposed 
to  rise  from  the  earth  after  a  bright  day  of  sun¬ 
shine,  succeeded  by  a  clear  evening.  Now,  this 
is  due  to  the  radiation  taking  place  immediately 
after  the  sunset,  producing  a  reduction  of  the 
temperature  of  the  earth  beloAv  that  of  the  ad¬ 
jacent  air,  which  is  consequently  reduced  in 
temperature,  and  deposits  in  a  haze  or  mist  those 
watery  particles  with  which  it  had  become 
charged  during  the  day,  thus  serving  the  double 
purpose  of  shielding  the  earth  from  an  undue  de¬ 
gree  of  cold,  and  restoring  to  it  the  moisture 
which  it  had  lost  during  the  heat  of  the  day. 
There  is  another  fact  of  importance  respecting 
radiation,  which  is,  that  even  the  colour  of  the 
surface  has  a  most  important  effect  in  regulating 
its  amount,  the  quantity  increasing  with  the 
darkness  of  the  surface.  For  this  reason  a  dark 
peat  soil  will  become  colder  on  a  clear  night 
than  one  of  a  light  colour,  and  this  may  be, 
perhaps,  one  reason  why  the  valleys  of  the  Rhine 
and  Moselle  are  fitted  for  the  production  of 
the  vine,  the  light-coloured  and  rocky  soils  not 
becoming  unduly  chilled  by  radiation  during  the 
autumnal  period  when  frosts  are  so  prevalent,  and 
produce  such  palpable  effects  on  dark  and  loamy 
soils.  As  radiation  or  evolution  of  heat  is  regu¬ 
lated  by  the  state  and  colour  of  the  surface,  so  do 
these  causes  likeAvise  materially  affect  the  quan¬ 
tity  of  heat  which  soils  will  absorb  during  the 
hours  of  sunshine ;  and  Ave  may  lay  it  doAvu  as  a 
general  laAv  that  in  proportion  as  a  surface  has  a 
poAver  of  radiation,  so  has  it  a  poAver  of  absorbing 
heat ;  and  the  variations  of  absorbtive  power  ex¬ 
tend  also  to  colours,  white  absorbing  much  less 
heat  than  dark  colours,  and  this  cause  producing 
variations  of  heat  in  soils  from  111  to  116,  or  5 
degrees  of  difference  in  light  and  dark  coloured 
soil.  This  fact  may,  in  many  cases,  be  most  use¬ 
fully  applied,  as  Ave  can,  by  bearing  this  fact  in 
mind,  produce  in  melon-pits  and  conservatories  a 
great  increase  of  solar  heathy  fitting  linings,  and 
also,  by  reference  to  the  same  laws,  preserve  the 


heat  so  accumulated  during  the  night.  Did  time 
permit  I  might  make  many  allusions  to  the  im¬ 
portance  of  a  knowledge  of  these  laAVS  in  many 
departments  of  domestic  economy.  The  Avarming 
and  ventilation  of  our  buildings,  subjects  so  ill 
understood  and  Avretchedly  administered,  through 
ignorance  of  first  principles ;  the  economy  of  fuel 
in  different  agricultAiral  operations  attainable  by 
knowledge  of  the  laws  under  which  the  ordinary 
evaporation  of  water  takes  place ; — these,  and 
many  other  important  applications,  I  must  pass 
over  AA’ithout  notice,  and  at  once  make  one  short 
allusion  to  the  importance  of  the  study  of  the 
laws  of  electricity,  which  is  valuable  from  the  re¬ 
sults  which  maybe  expected  from  this  study  more 
than  from  any  practical  knowledge  we  have  as  yet 
derived.  There  can  be  no  doubt  that  an  agent  of 
such  universal  diffusion,  and  playing  such  an  im¬ 
portant  part  in  various  atmospheric  phenomena, 
as  the  aurora  and  the  thunderstorm,  must  have 
some  effect  on  vegetable  physiology.  We  knoAV 
perfectly  Avell  that  on  many  occasions  lightning 
palpably  produces  most  energetic  effects  upon 
vegetables ;  but  constant  observation  and  ex¬ 
periments  can  alone  enable  us  to  arrive  at  the 
sloAV  and  almost  imperceptible  agency  of  this 
element  upon  vegetable  and  animal  life.  I  did 
intend  to  pursue  this  subject  farther,  and  notice 
how  much  science  might  be  indebted  to  those 
who  reside  in  localities  Avhere  observations  on 
this  subject  are  possible,  which  might  enlarge 
the  domain  of  science,  by  the  simple  collection  of 
facts,  but  having  air.  ady,  I  fear,  trespassed  too 
far  on  j'our  time,  I  Avill  conclude,  thanking  you 
for  the  patienc(?,  and  apologizing  for  the  cursory 
and  imperfect  manner  I  have  been  obliged  to 
bring  this  subject  before  you.  I  trust,  however, 
that  I  have  shown  the  practical  importance  of 
some  branches  of  physical  science  to  the  agii- 
culturist.  FeAv  sciences  deserve  more  attention, 
and  feAv  Avill  give  more  substantial  reAvards,  both 
to  the  mind  and  to  the  body'.  Before  I  conclude, 
allow  me  to  refer  to  one  source  of  pleasure 
afforded  by  this  study.  In  many  most  essential 
branches  of  knowledge,  in  all  those  grounded 
upon  moral  evidence,  and  the  truth  of  Avhich 
admits  of  degrees  of  proof,  there  must  be,  ac¬ 
cording  to  the  constitution  of  men’s  minds, 
according  to  their  position,  circumstances,  and 
habits,  different  amounts  of  conviction,  and 
consequently  unceasing  doubts  and  endless 
grounds  of  discussion,  and  though  as  truth 
exists  on  all  subjects,  and  its  power  must 
ultimately  triumph,  yet  may  the  process  give 
rise  to  many  a  mental  struggle,  and  many  a 
painful  contest,  by  Avhich  alone  the  perception 
of  moral  truth  can  be  obtained ;  but  in  the 
sciences  to  which  I  have  directed  your  attention 
we  have  the  high  source  of  gratification  that  in 
every  step  Ave  take  in  advance  Ave  tread  upon 
ground  firm  and  unyielding  ;  every  fact  Ave  ob¬ 
serve  is  a  truth,  every  correct  inference  a  con¬ 
viction  ;  and  in  studying  the  laAA's  and  applica¬ 
tions  of  physical  science  Ave  are  reading  God’s 
epistle  to  mankind,  written  in  characters  so 
clear  and  so  convincing  to  the  mind,  that  we  feel 
we  are  partaking  in  some  degree  of  some  particle 
of  the  divine  essence,  with  whom  all  is  light, 
truth,  and  knowledge,  and  in  the  dissemination 
of  these  sciences  we  are  aiding  in  a  work  which, 
when  rightly  understood,  cannot  but  advance 
man’s  highest  destiny. 


INSTITUTION  OF  CIVIL  ENGINEERS. 


At  the  meeting  on  Tuesday,  April  17,  1849,  a 
paper  Avas  read  “  On  the  Application  of  Certain 
Liquid  Hydrocarbons  to  Artificial  Illumination,” 
by  Mr.  C.  B.  Mansfield,  B.A. 

The  folloAving  is  a  condensed  abstract  of  this 
important  paper :  — 

Liquid  hydrocarbons  have  been  compara¬ 
tively  little  used,  hitherto,  for  the  production  of 
artificial  light ;  and,  in  the  instances  in  which 
they  have  been  applied  to  this  purpose,  their 
liquidity,  and  not  their  evaporability,  has  been 
turned  to  account. 

In  the  use  of  common  volatile  oils,  the  excess 
of  carbon  in  their  composition  is  the  great  diffi- 
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culty  ;  but,  that  difficulty  once'  surmounted,  the 
excess  of  carbon  becomes  an  actual  benefit. 

There  are  two  methods  of  rendering  this  car¬ 
bon  efficient  as  “light  fuel,”  if  advantage  is 
taken  of  the  volatility  of  the  substances.  One  of 
these  methods  is  to  cause  the  vapour,  as  it  escapes 
from  a  jet,  to  mix  rapidly  with  the  air ;  the  other, 
to  mix  the  vapour,  before  combustion,  with  other 
gaseous  matters  containing  less  carbon.  The  adop¬ 
tion  of  the  first  of  these  methods  has  been  in¬ 
stanced  already  in  Holliday’s  recently-patented 
naphtha-lamp. 

The  principle  of  the  second  method  admits  of 
two  different  adaptations,  namely,  the  hydrocar¬ 
bons  may  be  mixed  with  some  inflammable  fluid 
containing  only  a  small  proportion  of  carbon.  The 
ingredients  of  the  mixture  most  accessible  in 
this  country  are  wood  spirit  and  a  volatile  oil 
from  coal  naphtha,  in  the  proportion  of  two 
thirds  of  the  former  to  one  third  of  the  latter. 
(The  author  illustrated  the  illuminating  power 
of  this  compound  by  means  of  a  lamp  w'bich  was 
burning  on  the  table  before  him,  and  which  gave 
a  beautiful  white  light.)  Any  deviation,  either 
w’ay,  from  the  proportion  indicated  will  result  in 
the  production  of  a  flame  of  inferior  quality,  and 
either  pale  or  smoky,  according  as  too  much  or 
too  little  of  the  wood  spirit  or  the  naphtha  oil  has 
been  used.  On  the  Continent  they  use  a  mixture 
of  alcohol  and  oil  of  turpentine. 

The  other  adaptation  of  the  same  principle 
(and  that  which  it  is  the  chief  object  of  the  paper 
to  describe)  is  the  dilution  of  the  hydrocarbon 
vapours  with  permanent  gases  of  inferior  or  even 
of  no  illuminating  power. 

This  application  maybe  called  the  naphthaliza- 
tion  of  gas,  or  the  gasization  of  naphtha,  accord¬ 
ing  as  its  main  object  is  to  enhance  the  services  of 
the  gas,  or  to  utilize  the  liquid  :  the  latter  is  the 
object  of  the  author’s  new  process.  'The  former 
has  been  already  accomplished  by  preceding  in¬ 
ventors. 

The  first  invention  of  the  kind  was  that  of  Mr. 
Donovan  in  1830,  who  proposed  to  confer  illumi¬ 
nating  power  on  gases  that  are  inflammable,  but 
not  luminiferous,  by  charging  them  with  the 
vapour  of  hydrocarbons ;  but,  from  the  want  of 
a  sufficiently  volatile  fluid,  he  was  compelled  to 
have  a  reservoir  close  to  every  burner.  The  next 
application  was  that  of  Mr.  Lowe,  who  increased 
the  light  obtained  from  coal-gas  by  passing  it  over 
surfaces  of  naphtha.  ITie  next  was  Mr.  Beale’s 
air  light ;  the  object  of  this  was  to  use  hydro¬ 
carbons  for  illumination,  by  passing  a  current  of 
air  through  vessels  containing  those  liquids. 
This  plan  met,  however,  with  the  same  obstacle 
as  that  of  Mr.  Donovan,  viz.,  the  want  of  a  suffi¬ 
ciently  volatile  fluid. 

This  difficulty  has  been  solved  at  length  by  the 
discovery  of  a  liquid  hydrocarbon  as  volatile  as 
spirits  of  wine,  but  containing  sufficient  carbon 
for  the  most  perfect  light,  and  obtainable  in' 
any  quantity.  This  hydrocarbon  is  procured 
from  coal-tar,  and  called  “  benzole.”  Its 
volatility  is  such  as  to  enable  it  to  naphthalize 
atmospheric  air  as  effectually  as  ordinary  naphtha 
does  coal-gas. 

The  system  proposed  by  the  author  (and 
which  was  illustrated  in  the  room  by  a  working 
apparatus)  consists  in  conducting  a  stream  of 
almost  any  gas,  or  even  of  atmospheric  air, 
through  a  reservoir  charged  with  benzole,  or 
some  other  equally  volatile  hydrocarbon,  the  gas 
or  air  so  naphthalized  being  then  conducted,  like 
common  coal-gas,  through  pipes  to  the  burners. 
The  author  stated  that  the  system  was  applicable 
on  any  scale,  from  the  dimensions  of  town  gas¬ 
works  to  the  compass  of  a  table-lamp.  In  the 
apparatus  exhibited  a  small  gasholder,  filled 
by  means  of  a  pair  of  bellows,  supplied  common 
air  through  pipes.  The  gases  formed  bypassing 
steam  over  red-hot  coke  will  also  answer  the  pur¬ 
pose  well,  and  it  will  depend  on  local  circum¬ 
stances  whether  this  mode  of  generating  the 
current  may  be  preferable  or  not  to  the  expendi¬ 
ture  of  the  mechanical  force  necessary  for  driving 
atmospheric  air  thi'ough  the  pipes.  Pure  oxygen 
charged  with  the  vapour  will  explode  on  ignition  ; 
accordingly  this  may  prove  a  useful  source  of 


motive  force.  It  is  difficult,  however,  to  form  an 
explosive  mixture  of  the  vapour  with  common 
air.  By  decomposing  water  with  the  voltaic 
battery,  naphthalizing  the  hydrogen  with  benzole, 
and  burning  it  with  the  aid  of  the  equivalently 
liberated  oxygen,  a  simple  light  of  intense 
power  may  be  obtained.  The  new  system  is  a 
great  simplification  of  the  ordinary  system  of 
gas-lighting,  as  no  retorts,  refrigerators,  purifiers, 
or  meters  are  required  in  it,  and  the  products  of 
combustion  are  as  pure  as  those  from  the  finest 
wax.  It  is  to  be  expected  that  the  elegance  of 
the  material  and  the  simplicity  of  the  apparatus 
will  induce  its  introduction  into  buildings  and 
apartments  where  coal-gas  is  not  now  considered 
admissible. 

The  apparatus  and  conditions  necessary  for  the 
success  of  the  method  are  a  flow  of  cheap  gas, 
or  of  air,  driven  through  pipes  by  any  known 
motive  power,  and  a  reservoir  of  the  volatile 
spirit  through  which  the  main  pipe  must  pass  in 
some  convenient  part  of  its  course ;  these  pipes 
and  reservoirs  being  protected  from  the  cold. 
Though  the  liquid  does  not  require  to  be  heated 
above  the  average  temperature  of  the  air, 
yet,  as  it  is  liable  to  become  cooled  by  its 
own  evaporation,  it  requires  an  artificial  supply 
of  heat.  This  may  be  readily  eftected  by 
causing,  a  small  jet  of  flame  of  the  gas  itself  to 
play  upon  the  reservoir ;  and  by  a  simple  con¬ 
trivance,  called  a  “  thermostat,”  by  which  the 
flame  is  shut  off  when  necessary,  the  temperature 
can  be  made  self-regulating,  so  as  never  to  rise 
above  or  fall  below  a  proper  degree.  The  cool¬ 
ing  due  to  the  evaporation  will,  of  course,  be 
inversely  proportionate  to  the  quantity  of  liquid 
in  the  reservoir.  If  atmospheric  air  is  used  as 
the  vehicle  for  the  vapour,  the  jet-holes  in  the 
burner,  from  which  it  escapes  for  combustion, 
must  be  slightly  larger  than  those  for  coal-gas. 
(Some  burners,  contrived  for  the  purpose  of 
accurately  adjusting  the  size  of  the  orifice  to 
the  quantity  of  luminiferous  matter  escaping, 
were  here  exhibited  and  described.  These 
burners  are  constructed  in  a  manner  that  any 
desired  quality  of  flame,  from  a  non-luminous 
blue  to  a  smoky,  may  be  obtained  simply  by 
moving  a  part  of  the  burner  :  there  is  a  medium 
point  at  which  the  most  perfect  brilliancy  of 
flame  is  arrived  at.)  These  burners  will  answer 
equally  well  for  coal-gas,  though  that  material 
cannot,  even  by  them,  be  made  to  evolve  so 
white  and  pure  a  light  as  that  from  benzole 
vapour. 

A  gallon  of  benzole,  of  the  degree  of  purity 
requisite  for  the  purpose,  will  cost  about  two 
shillings  and  sixpence  ;  to  this  are  to  be  added 
the  expense  of  the  air  current,  and  the  interest 
of  the  original  outlay  on  apparatus,  which  will 
raise  the  whole  cost  to  about  four  shillings  for 
the  consumption  of  a  gallon  of  benzole.  One 
ounce  of  that  liquid  will  give  a  light  equal  to 
four  wax  candles,  of  four  to  the  pound,  for  one 
hour ;  one  gallon  will  give  the  same  light  for 
about  one  hundred  and  twenty  hours.  One 
gallon  of  benzole  may  be  considered  equivalent 
to  about  one  thousand  cubic  feet  of  coal-gas. 

And  finally,  to  produce  one  thousand  cubic 
feet  of  gas,  at  least  two  hundred  pounds  of  coal 
must  be  transported,  whereas  one  gallon  of 
benzole  weighs  no  more  than  seven  pounds  ; 
this,  in  carriage,  gives  benzole  an  advantage 
of  twenty-eight  to  one  over  coal  as  a  source  of 
light. 

In  the  discussion  which  ensued,  high  enco¬ 
miums  were  passed  upon  the  talent  and  patient 
labour  exhibited  by  Mr.  Mansfield  in  the  in¬ 
vestigation  of  this  important  subject,  which 
promises  to  lead  to  most  remarkable  results, 
as  an  extension  of  gas-lighting  to  positions 
where  it  has  not  before  been  considered  ap¬ 
plicable. 


George  Kennington,  of  "Warkworth,  Northum¬ 
berland,  civil  engineer,  for  certain  improvements 
in  locomotive,  marine,  and  stationary  steam- 
engines  ;  and  in  hydrardic  and  pneumatic  en¬ 
gines.  Patent  dated  April  17th,  1849;  six 
months. 


ORIGINAL  COMMUNICATIONS,  TRANS> 
LATIONS,  ETC. 

Erratum^ — Page  312,  3d  column,  lines  39, 
46,  68,  and  70,  for  sebacic  read  stearic. 

REMARKS  UPON  ALBUMEN,  CASEIN, 
AND  EIBRIN. 

By  M.  P.  BOPP. 

{^Concluded  from  page  327.] 

ACTION  OF  CAUSTIC  ALKALIS  UPON  CASEIN, 
ALBUMEN,  AND  FIBRIN — {Concluded). 

The  refrigerated  liquid,  which,  if  the  operation 
has  been  properly  conducted,  exhibits  numerous 
groups  of  concentric  needles  of  tyrosin,  is  eva¬ 
porated  until  a  pellicle  forms  on  the  surface.  It 
is  then  left  at  rest  for  twenty-four  hours,  and  at 
the  end  of  that  time  treated  with  concentrated 
alcohol,  which  leaves  a  residue  consisting  usually 
of  small  granules  formed  of  concentric  plates  and 
needles.  This  residue  is  leucin,  with,  perhaps, 
an.  admixture  of  tyrosin.  Sulphuric  acid  mixed 
with  alcohol  is  added  to  the  alcoholic  solution 
until  all  separation  of  sulphate  of  potass  ceases. 
The  alcohol  is  then  expelled  from  the  fluid  by 
evaporation,  and  the  sulphuric  acid  remaining  in 
the  solution  precipitated  by  means  of  acetate  of 
lead,  the  excess  of  lead  being  removed  subse¬ 
quently  by  means  of  sulphuretted  hydrogen. 
Upon  the  evaporation  of  the  Altered  liquid  a 
fresh  portion  of  leucin  separates.  The  tyrosin 
obtained  by  the  process  is  separated  from  the 
leucin  by  recrystallization  from  water,  and  subse¬ 
quent  washing  with  a  little  cold  water,  the 
tyrosin  being  but  sparingly  soluble  in  that 
menstruum,  though  it  dissolves  rather  readily 
in  hot  water.  The  recrystallized  and  washed 
tyrosin  is  now  still  to  be  freed  from  a  certain 
brownish- red  matter  which  adheres  to  it :  this  is 
accomplished  by  dissolving  the  tyrosin  in  a 
little  hydrochloric  acid,  treating  the  solution 
with  animal  charcoal,  adding  to  the  mixture  a 
quantity  of  acetate  of  potash  corresponding  to 
that  of  the  hydrochloric  acid  used,  and  rapidly 
filtering,  whereupon  the  tyrosin  separates  in  a 
fine  network  of  needles  spreading  through  the 
whole  mass  of  the  fluid.  The  acetic  acid 
serves  to  retain  in  the  solution  a  small 
quantity  of  ash,  which  would  adhere  tenaciously 
to  the  tyrosin  were  this  latter  substance  left  to 
crystallize  from  a  neutral  solution.  The  tyrosin 
is  now  finally  recrystallized  once  more  from 
water;  after  this  final  operation  it  is  found  to 
possess  a  brilliant  pearly  lustre. 

The  leucin  is  separated  from  the  last  portion 
of  tyrosin  adhering  to  it  by  solution  in  a  quan¬ 
tity  of  hot  water  sufficient  to  permit  the  tyrosin 
and  a  small  quantity  only  of  the  leucin  to  crys¬ 
tallize  out.  The  very  minute  quantity  of  tyrosin 
which,  after  this,  still  remains  in  the  solution  is 
then  finally  removed  by  precipitation  with  basic 
acetate,  or,  better  still,  hydrated  oxide,  of  lead  ; 
the  precipitant  carries  down  equally  the  colour¬ 
ing  matter  and  a  little  leucin,  although  a  pure 
solution  of  leucin  and  tyrosin  is  not  precipitated 
by  basic  acetate  of  lead.  The  lead  is  removed 
from  the  liquid  by  means  of  sulphuretted  hydro¬ 
gen  ;  the  sulphuret  of  lead  formed  seems  to  exer¬ 
cise  a  decolorizing  action  upon  the  leucin  solu¬ 
tion.  Yet  the  liquid  remains  still  yellowish.  It 
is  now  evaporated  in  a  retort  until  a  pellicle 
forms  on  the  surface,  when  it  is  removed  from 
the  fire  and  left  to  cool.  Upon  cooling  it  solidi¬ 
fies  to  a  mass  consisting  of  leucin,  with  trifling 
admixtures  of  impurities,  from  which  it  is  freed 
by  washing  on  a  filter,  first  with  cold  water,  sub¬ 
sequently  with  alcohol,  recrystallization,  and 
treatment  with  animal  charcoal. 

The  action  of  the  hydrochloric  and  dilute  sul¬ 
phuric  acids  upon  leucin  and  tyrosin*  induced 

*  Hydrochloric  acid  dissolves  leucin  and  ty¬ 
rosin  without  decomposing  them ;  leucin  and 
tyrosin  may  be  evaporated  with  hydrochloric 
and  dilute  sulphuric  acids  at  a  temperature  not 
exceeding  212'’  Eahr.  without  suffering  altera¬ 
tion. 
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me  to  investigate  the  action  of  the  same  acids  upon 
casein,  albumen,  and  fibrin. 

ACTION  OF  HYDKOCHLOniC  AND  SULPHURIC  ACIDS 
UPON  CASEIN  AND  FIBRIN. 

According  to  Braconnot,  the  action  of  sulphu¬ 
ric  acid  upon  muscle,  gelatin,  wool,  and  legu- 
min  (vegetable  casein),  gives  rise  to  the  forma¬ 
tion  of  leucin.  Mulder,  on  the  other  hand,  states 
that  albumen,  when  subjected  to  the  action  of 
hydrochloric  acid,  is  resolved  simply  into  hydro¬ 
chlorate  and  humate  of  ammonia. 

This  statement  of  Mulder  I  have  found  to  be 
incorrect,  for,  upon  boiling  albumen  (or  either  of 
the  other  substances)  with  from  four  to  five  times 
its  weight  of  concentrated  hydrochloric  acid  for 
six  or  eight  hours,  the  greatest  amount  of  leucin 
and  tyrosin  procurable  from  albumen,  &c.,  is  ob¬ 
tained;  and  this  result  is  altogether  inde¬ 
pendent  of  the  admission  or  exclusion  of  air 
to  the  boiling  mixture.  The  mass  which 
Mulder  erroneously  considers  to  be  a 
mixture  of  hydrochlorate  and  humate  of 
ammonia  is  dissolved  in  hot  water,  milk  of  lime 
added  to  the  solution,  the  mixture  boiled  for 
some  time  to  expel  the  ammonia,  and  then  with 
the  greatest  possible  speed  filtered  through  a 
linen  bag.  The  lime  which  the  filtrate  holds  in 
solution  is  precipitated  with  a  little  sulphuric 
acid,  the  excess  of  the  latter  being  subsequently 
removed  by  means  of  acetate  of  lead,  and  the 
lead  finally  by  means  of  sulphuretted  hydrogen. 
Upon  evaporation  of  the  liquid  filtered  off  from 
the  sulphuret  of  lead  a  syrupy  mass  is  obtained, 
which  is  kept  standing  at  rest  for  several  days  ; 
the  leucin  and  tyrosin  subside  in  crystals,  and 
are  separated  from  the  syrup  by  alcohol  of  0.845 
sp.  gr.,  in  which  menstruum  the  latter  dissolves. 
The  leucin  and  tyrosin  are  then  finally  separated 
from  each  other  in  the  manner  already  described. 

In  another  experiment  I  substituted  for  hydro¬ 
chloric  acid  a  mixture  of  this  acid  with  sulphuric 
acid.  After  the  separation  of  most  of  the 
leucin  and  tyrosin,  the  syrupy  liquid  was  kept 
at  rest  for  about  two  months.  At  the  end  of 
that  time  a  large  number  of  groups  of  crystals 
were  found  to  have  formed  in  the  liquid  ;  they 
were  separated  from  the  remaining  mass  by  rapid 
trituration  with  cold  water.  They  were  found 
to  consist  chiefly  of  leucin,  but  contained  besides 
some  crystals  of  a  new  substance  altogether  dis¬ 
tinct  in  its  properties  from  either  leucin  or  ty¬ 
rosin,  as  the  following  comparison  of  the  respec¬ 
tive  properties  of  the  three '  substances  will 
readily  show  : — 

I.  Leucin  sublimes  in  woolly  flakes  without 
leaving  a  residue  ;  it  is  readily  soluble  in  water, 
in  hydrochloric  acid,  and  in  potass  ;  it  is  only 
sparingly  soluble  in  absolute  alcohol ;  it  forms 
pearly  scales,  which  are  frequently  grouped  con¬ 
centrically. 

II.  Tyrosin  cannot  be  sublimed,  as  the  action 
of  heat  decomposes  it,  with  emission  of  a  smell 
of  burnt  horn  ;  it  is  sparingly  soluble  in  water, 
and  almost  insoluble  in  alcohol ;  it  dissolves 
readily  in  hydrochloric  acid  and  in  potass  ;  it 
forms  pearly  crystals,  frequently  grouped  con¬ 
centrically,  and  remarkable  for  their  extraordi¬ 
nary  bulk  when  crystallized  from  water. 

III.  The  new  crystalline  substance  sublimes  in 
woolly  flakes,  without  leaving  a  residue  ;  it  is 
sparingly  soluble  in  water,  and  almost  insoluble 
in  hydrochloric  acid  and  in  potass  ;  it  dissolves 
readily  in  absolute  alcohol  ;  it  forms  needles 
possessed  of  no  particular  lustre,  and  which, 
when  crystallized  in  small  quantities  from  ab¬ 
solute  alcohol,  are  as  remarkable  for  their  extra¬ 
ordinary  size  as  the  tyrosin  crystals  deposited 
from  aqueous  solutions. 

I  obtained  this  now  substance  equally  from 
fibrin,  albumen,  and  casein,  but  in  insufficient 
quantity  for  further  examination. 

PRODUCTS  OF  THE  PUTREFACTIVE  DECOMPOSITION 
OF  ALBUMEN,  FIBRIN,  AND  CASEIN. 

When  a  mixture  of  either  albumen,  casein,  or 
fibrin,  with  forty  to  fifty  times  as  much  water, 
is  exposed  to  the  atmosphere  at  a  temperature  of 
about  70®  F.,  putrefaction  ensues,  and  in  the 
course  of  four  or  six  weeks  the  albumen,  casein, 


and  fibrin  are  completely  decomposed.  Fibrin 
presents,  moreover,  this  remarkable  phenomenon, 
that  at  the  end  of  a  few  days  it  dissolves  in  the 
water,  and  that  the  solution  is  coagulable  by 
heat,  like  a  solution  of  albumen.  Upon  the  ex¬ 
amination  of  the  putrefied  liquids  I  detected  in 
them  ammonia,  leucin,  tyrosin,  valerianic  and 
butyric  acids,  and  a  substance  resembling  ben¬ 
zoic  acid. — Annalen  der  Chemie  und  Pharmacie, 
vol.  Ixix.,  p.  16. 


EXAMINATION  OF  SOME  KINDS  OF 
COPPER. 

By  H.  ONNEN. 

Of  the  following  analyses  those  of  the  red 
coppers  show  an  amount  of  nickel  and  cobalt; 
tin,  which  is  usually  found  in  coins  and  commer¬ 
cial  copper,  was  not  met  with  in  Chinese  copper. 
Nos.  II.  and  IX.  contain  a  considerable  quantity 
of  iron,  while  in  the  white  copper  there  is  a 
small  quantity  of  silver.  The  yellow  kinds  are 
alloys  of  zinc  and  copper,  and  the  white  either  of 
copper  and  nickel,  or  copper,  nickel,  and  iron. 
The  presence  of  sulphur  deserves  attention. 
The  kinds  analyzed  are  characterized  as  fol¬ 
lows  : — 

I.  Chinese  copper  or  packfong,  consisting  of  a 
broad  plate.  It  was  exteriorly  and  upon  the 
fracture  of  a  whitish-yellow  colour. 

II.  White  copper  or  packfong ;  a  ring,  the  co¬ 
lour  of  which  was  blackish  externally  and  the 
fracture  irregularly  yellow. 

III.  A  sample  consisting  of  several  irregular 
thin  pieces,  which  had  been  broken  off  a  cake  of 
copper,  of  a  beautiful  red  colour  externally  and 
on  the  fracture. 

IV.  Chinese  copper,  best  kind,  a  semicircular 
smooth  piece,  externally  and  on  the  fracture  of 
a  beautiful  red  colour. 

V.  Chinese  copper,  second  kind,  a  smooth  se¬ 
micircular  piece,  externally  and  on  the  fracture 
of  a  copper-red  colour. 

VI.  Chinese  copper,  third  sort,  resembling  the 
piece  No.  V. 

VII.  Chinese  copper,  best  kind,  a  thin  plate 
broken  off  a  round  piece,  externally  and  on  the 
fracture  of  a  copper-red  colour. 

VIII.  Chinese  copper,  second  kind,  a  thick 
square  piece,  with  granular  fracture,  and  co¬ 
loured  blackish-red  by  the  presence  of  oxide. 

IX.  resembled  No.  VIII. 

The  specific  gravity  of  these  samples  of  copper 
• — 

'T^II.  III.  IV.  V.  VI.  VII.  VIII.  IX. 
8.57  7.84  8.31  8.93  8.70  8.45  8.58  8.70  8.46 

The  analyses  gave  the  following  composi¬ 
tion  : — 

I.  II.  III.  IV.  V. 


Silver  .  0.12  0.44  0.14  0.505  0.07 

Copper  .  87.54  85.06  98.49  97.790  82.21 

Iron .  1.17  4.08  0.01  0,210  0.19 

Nickel .  11.48  9.49  1.19  1.350  0.71 

Cobalt .  0.44  1.16  —  —  — 

Sulphur  .  0.10  0.49  —  —  — 

Zinc .  17.56 

Lead  .  —  —  —  — 

ivi.  VII.  VIII.  IX. 

Silver .  0.07  —  —  — 

Copper  .  62.49  97.12  92.65  93.48 

Iron .  0.40  1.28  0.10  4.43 

Nickel, .  0.74  1.84  2.11  0.46 

Cobalt .  _  _  _  _ 

Sulphur .  0.30  0.06  0.47 

Zinc  .  35.84  —  —  — 

Lead .  . .  5.75  — 


— Journ.fiir  Prakt,  Chem,,  vol.  xliv.,  p.  242,  and 
Chemical  Gazette. 


ON  CAPRYLON. 

By  M.  G.  GUCKELBERGER. 

The  results  of  all  the  experiments  made  on 
the  deportment  of  the  volatile  acids  of  the  series 
(Cj  n2)n  +  O4,  in  their  combination  with 
alkalis  and  alkaline  earths  upon  dry  distillation, 
afford  just  grounds  for  assuming  that  these 
acids  are,  with,  secession  of  the  elements  of  one 


equivalent  of  COj,  resolved  into  bodies  which 
contain  the  remaining  equivalent  of  the  carbon, 
the  whole  of  the  hydrogen,  and  one  third  of  the 
oxygen  of  the  decomposed  anhydrous  acids, 
and  that,  accordingly,  no  carbonaceous  residue 
is  obtained  in  the  process  of  decomposition. 
The  results  of  the  following  experiments  afford  a 
fresh  proof  of  the  correctness  of  this  assump¬ 
tion  : — 

Only  a  small  number  of  the  acids  belonging  to 
the  series  (C2  Hjjn  +  O4  have  hitherto  been  ex¬ 
amined  in  this  respect.  The  products  of  acetic 
and  margaric  acids  have  been  known  for  some 
time  ;  those  of  butyric  and  valerianic  acids  have 
been  described  recently  by  Chancel.  The  re¬ 
sults  of  my  researches  on  caprylon  which  I  give 
in  the  present  paper  will,  perhaps,  contribute  to 
the  elucidation  of  the  history  of  this  class  of 
substances. 

To  the  kindness  of  Professor  Fehling  I  am 
indebted  for  the  caprylic  acid  upon  which  I 
operated ;  the  acid  had  been  prepared  from 
cocoa-nut  oil. 

The  baryta  salt  used  in  my  experiments  was 
perfectly  pure. 

The  decomposition  which  the  volatile  acids  of 
the  series  (Cj  Hajn  +  O4  suffer  does  not,  however, 
take  place  always  in  the  simple  manner  indi¬ 
cated  above ;  but  in  most  cases  we  observe 
separation  of  charcoal  and  formation  of  divers 
volatile  products,  W’hich  point  to  a  more  com¬ 
plicated  process  of  decomposition.  Yet  this 
complicated  process  may  be  nearly  altogether 
avoided,  as  the  results  of  experiments  with 
caprylate  of  baryta  have  shown,  if  the  operator 
distils,  instead  of  the  pure  salt,  a  mixture  of  the 
latter  with  hydrate  of  lime  in  excess,  and  takes 
care  to  heat  the  mixture  with  the  greatest 
possible  speed  through  the  whole  of  its  mass. 

Upon  distilling  caprylate  of  baryta  at  a  tem¬ 
perature  raised  gradually  to  a  faint  red  heat,  I 
obtained  a  distillate  consisting  of  w’ater  Tvith 
acid  reaction,  and  a  yellow  oil  floating  on  the 
water,  and  emitting  an  odour  like  acetone.  The 
retort  contained  a  highly  carbonaceous  residue. 
At  the  end  of  some  time  white  flakes  separated 
from  the  oil ;  it  was,  accordingly,  evident  that 
the  latter  consisted  of  a  solution  of  a  solid  sub¬ 
stance  in  one,  or  probably  several  fluid  ones. 
The  large  proportion  of  separated  charcoal  in 
the  residue  showed  evidently  that  the  decompo¬ 
sition  had  not  taken  place  in  so  simple  a  manner 
as  might  have  been  expected.  This  led  me  to 
endeavour  to  find  out  a  method  by  which  to 
prevent  the  separation  of  charcoal,  and,  accord¬ 
ingly.  to  simplify  the  process  of  decomposi¬ 
tion.  The  most  favourable  results  in  this 
respect  I  obtained  by  rapidly  heating  to  faint 
redness  over  an  open  charcoal  fire  a  mixture  of 
half  an  ounce  of  caprylate  of  baryta  with  one 
ounce  of  hydrate  of  lime  in  a  heated  flat- 
bottomed  retort.  The  operation  occupied  from 
twenty-five  to  thirty  minutes ;  during  the  pro¬ 
cess  the  mixture  emitted  dense  white  fumes, 
which  condensed  in  the  cold  receiver  to  a  yellow 
oily  fluid  ;  after  some  time  the  fluid  solidified  to 
a  yellow  mass  of  the  consistence  of  butter. 
Pressure  between  a  great  many  folds  of  paper 
removed  from  this  mass  a  dark  yellow  fluid, 
leaving  a  white  crystalline  mass.  This  mass 
fused  at  95°  Fahrenheit. 

On  burning  it  in  the  combustion- tube  with 
oxide  of  copper  the  following  results  were  ob¬ 
tained  : — 

0.3230  grm.  of  substance  gave  0.9160  of  car¬ 
bonic  acid  =  0.2499  C.,  and  0.3830  of  water  = 
0.0425  H. 

which  is  equivalent  in  per  cents,  to 


Carbon .  77.39 

Hydrogen  .  13.15 

Oxygen  .  9.46 


100.00 

As  these  figures  correspond  so  nearly  to  the 
formula,  Cjg  Hjg  O  =  Cjg  Hjg  O3  CO,,  I  as¬ 
sumed  the  new  crystalline  substance  to  be  the 
expected  product  of  the  decomposition  of  capry¬ 
lic  acid. 

The  difference  in  the  experiment  and  calcula- 


THE  CHEMICAL  TIMES 


S41 


tion  was,  as  I  subsequently  found,  attributable 
simply  to  the  presence  of  certain  impurities, 
which  washing  with  cold  water  and  recrystalli¬ 
zation  with  boiling  alcohol  sufficed  to  remove. 
The  fusing  point  of  the  purified  substance  is  at 
104°  Fahrenheit. 

In  a  state  of  purity  caprylon  is  perfectly  white ; 
in  its  crystalline  structure  it  greatly  resembles 
Chinese  wax  ;  it  has  no  taste  ;  its  smell  slightly 
resembles  that  of  wax.  It  is  lighter  than  water  ; 
in  spirits  of  wine  of  0.89  sp.  gr.  it  sinks  to  the 
bottom ;  it  is  insoluble  in  water.  When  in  a 
state  of  fusion,  it  floats  on  the  surface  of  the 
water  as  a  colourless  oil.  It  is  readily  soluble 
in  ether,  and  in  the  fatty  and  essential  oils.  In 
alcohol  it  dissolves  copiously,  even  in  the  cold  ; 
recrystallization  from  boiling  alcohol  is  accord¬ 
ingly  attended  with  a  not  inconsiderable  loss  of 
substance.  In  boiling  alcohol  and  wood  spirit 
it  dissolves  in  such  quantities  that  the  solution 
upon  refrigeration  solidifies  to  a  papescent  mass. 
From  all  these  solutions  caprylon  crystallizes  in 
fine  needles  of  silky  lustre.  It  fuses,  as  I  have 
already  stated,  at  104°  Fahr.,  but  it  is  only  at 
100.4  Fahr.  that  it  solidifies  again  to  a  radiated 
crystalline  mass.  At  352.4  Fahr.  it  boils  and 
distils  over  without  suffering  decomposition. 

The  combustion  of  perfectly  pure  caprylon 
(purified  by  repeated  recrystallization  from  alco¬ 
hol)  with  oxide  of  copper  and  chlorate  of  potass 
gave  the  following  results  : — 

I.  0.3280  grm.  of  substance  gave  0.951  of 
carbonic  acid  =  0.2594  C.,  and  0.396  of  water 
=  0.0440  H. 

II.  0.3190  grm.  of  substance  gave  0.9270  of 
carbonic  acid  =  0.2529  C.,  and  0.3838  of  w'ater 
-  0.0425  H. 


Calculated. 

Found. 

I, 

II. 

Carbon,  15  equivalents 

90 

79.64 

79.08 

79.37 

Hydrogen,  15  “ 

15 

13.27 

13.41 

13.23 

Oxygen,  1  “ 

8 

7.09 

7.51 

7.40 

113 

100.00 

100.00 

100.00 

Caprylon  suffers  no  alteration  by  the  action  of 
potass.  Nitric  acid,  even  fuming,  is  without  ac¬ 
tion  upon  caprylon  in  the  cold  ;  but  at  a  tempe¬ 
rature  of  104°  Fahrenheit  nitric  acid  of  1.4  sp. 
gr.  exercises  a  most  energetic  action  upon  that 
substance  :  dense  fumes  are  evolved,  which, 
when  transmitted  through  water,  impart  to  the 
latter  an  etheric  smell ;  a  dark  yellow  oily  fluid 
is  obtained,  heavier  than  water,  and  almost  in¬ 
soluble  in  that  menstruum  ;  the  nitric  acid  which 
adheres  to  it  may,  therefore,  be  readily  removed 
by  washing  with  water.  The  washed  fluid  has 
a  burning,  aromatic  taste  ;  it  dissolves  readily  in 
solutions  of  the  alkalis.  Its  solution  in  am¬ 
monia  produces  in  solutions  of  salts  of  lead  and 
silver  yolk- coloured  precipitates.  The  new 
silver  compound  undergoes  very  speedily  decom¬ 
position,  even  under  the  air-pump ;  when  gently 
heated  it  deflagrates.  This  substance  is  accord¬ 
ingly  analogous  to  the  one  which  Chancel  pro¬ 
duced  from  butyrone,  by  subjecting  the  latter 
principle  to  the  action  of  nitric  acid  ;  it  might, 
therefore,  be  called  nitrocapryloic  acid. 

The  quantity  of  matter  at  my  command  was 
unfortunately  too  small  to  permit  experiments 
being  made  with  a  view  to  the  solution  of  the 
question, — whether  the  acetones  contain  a  num¬ 
ber  of  equivalents  divisible  by  two  ? 


PROCESS  OF  EXTR. ACTING  NICKEL  AND 
COBALT  FOLLOWED  IN  A  MANUFAC¬ 
TORY  AT  BIRMINGHAM. 

By  M.  LOUYET. 

The  ore  employed  in  this  manufactory  is  ob¬ 
tained  from  Hungary.  It  consists  principally 
of  metallic  sulphoarseniurets,  and  contains  ge¬ 
nerally  six  per  cent,  of  nickel  and  three  per  cent, 
of  cobalt.  These  proportions,  however,  vary. 
The  ore  is  mixed  with  a  small  quantity  of 
carbonate  of  lime  and  fluor  spar,  and  the  whole 
heated  to  a  white  red  in  a  reverberatory  furnace ; 
the  mass  fuses  at  this  high  temperature,  and 


a  slag  is  obtained  floating  on  the  surface, 
which  is  removed,  and  a  fluid  mass  of  metallic 
appearance ;  the  latter  is  let  out  of  the 
furnace  by  a  particular  aperture,  and  watered, 
in  order  that  it  may  be  broken  into  frag¬ 
ments  with  greater  facility.  It  has  been  ascer¬ 
tained  from  experience  that  when  the  slag  is  of 
a  dull  colour  it  contains  iron  ;  but  if  its  surface 
is  black  and  brilliant  it  is  free  from  it.  The 
metallic  mass  is  reduced  to  a  very  fine  powder, 
which  is  then  calcined  at  a  bright  red  in  a  fur¬ 
nace,  graduating  the  temperature  so  as  to  avoid 
fusion,  and  constantly  raking  it :  a  considerable 
quantity  of  arsenious  acid  is  driven  off.  The  air 
has  free  access  to  the  mass,  which  becomes  oxi¬ 
dized  and  diminished  in  weight.  The  calcina¬ 
tion,  which  lasts  for  about  twelve  hours,  is 
continued  until  no  more  white  fumes  are  given 
off,  and  the  residue  is  treated  with  hydrochloric 
acid,  which  dissolves  nearly  the  whole  of  it  ;  the 
liquid  is  diluted  with  water,  and  milk  of  lime  and 
hypochlorite  of  lime  (chloride  of  lime)  added,* 
when  a  precipitate  falls,  which,  after  being  well 
washed,  is  thrown  away.  A  current  of  washed 
sulphuretted  hydrogen,  generated  from  sulphuret 
of  iron  and  dilute  sulphuric  acid,  is  passed  into  the 
liquid  until  it  is  saturated ;  it  is  discontinued 
when  some  ammonia,  added  to  a  sample  of  the 
filtered  liquid,  gives  a  black  precipitate ;  if  there 
was  not  an  excess  of  sulphuretted  hydrogen  the 
precipitate  produced  by  ammonia  would  be 
green.  The  sulphuretted  hydrogen  causes  a 
precipitate  in  the  liquid ;  it  is  washed,  and,  as 
it  is  slightly  soluble,  a  current  of  sulphuretted 
hydrogen  is  passed  into  the  wash-  waters.  The 
precipitate  is  thrown  away.  The  cobalt  is  then 
thrown  down  with  a  solution  of  hydrochlorite  of 
lime.  The  precipitate,  washed,  dried,  and  then 
heated  to  redness,  is  considered  to  be  oxide  of 
cobalt,  and  part  is  sent  in  this  state  into  the 
market ;  another  portion  is  heated  to  a  white 
red  ;  by  this  treatment  the  oxide  loses  in  weight, 
but  increases  in  density  ;  it  is  sold  as  protoxide 
of  cobalt.  The  liquid  from  which  the  cobalt  has 
been  precipitated  is  treated  with  milk  of  lime, 
which  precipitates  the  nickel  in  the  state  of 
hydrate ;  this  precipitate  is  washed,  dried,  and 
heated  to  redness  ;  it  is  then  mixed  with  charcoal, 
and,  by  means  of  a  strong  heat,  reduced  to  the 
state  of  a  spongy  nickel,  which  is  employed  in 
the  manufacture  of  German  silver.  With  re¬ 
spect  to  the  oxide  of  cobalt,  nearly  the  whole  of 
it  is  consumed  in  the  Staffordshire  potteries. 
The  oxide  of  cobalt  thus  prepared  is  remarkably 
pure. — Bullet,  de  I’ Acad.  Royale  de  Belgique,  and 
Chemical  Gazette, 


ON  SOME  SALTS  OF  LITHIA. 

By  Dr.  RAMMELSBERG. 

One  of  the  principal  objects  of  the  author  in 
undertaking  this  investigation  was  to  solve  the 
question  whether  lithia  is  capable  of  forming 
with  sulphuric  acid  and  the  earths  and  metallic 
oxides  double  salts  like  the  other  alkalis ;  for 
hitherto  we  had  only  certain  information  with 
respect  to  the  combinations  of  phosphate  of 
lithia  with  the  phosphates  of  soda  and  alumina  ; 
but  as  regards  the  sulphates  we  merely  pos¬ 
sessed  contradictory  assertions.  Thus  Arfved- 
son,  the  discoverer  of  lithium,  thought  that  he 
had  obtained  a  combination  of  sulphate  of  alu¬ 
mina  with  sulphate  of  lithia ;  but,  after  C. 
Gmelin’s  experiments  had  proved  the  contrary, 
he  convinced  himself  that  the  salt  which  he  had 
considered  to  be  lithia- alum  was  nothing  more 
than  potash- alum,  derived  from  the  potash  con¬ 
tained  in  the  alumina  employed  in  preparing  the 
salt.  Notwithstanding,  Kralowanszky,  six  years 
later,  again  described  lithia-alum,  and  published 
an  analysis,  according  to  which  it  has  exactly 
the  composition  of  ordinary  alum  and  its  crystals 
the  same  form.  From  the  description  of  these 
experiments,  however,  it  by  no  means  follows 

*  The  lime  and  hypochlorite  of  lime  are  added 
to  precipitate  the  iron  and  arsenic  ;  the  hypo¬ 
chlorite,  by  peroxidizing  the  iron,  admits  of  its 
being  precipitated  by  the  lime. 


that  such  is  the  case ;  for  the  salt  considered  in 
the  analysis  to  be  sulphate  of  lithia  was  not 
submitted  to  any  examination.  Since  the  lithia- 
alum,  according  to  Kralowanszky,  is  still  more 
insoluble  than  the  potash- alum,  inasmuch  as  it 
is  said  to  require  24  parts  of  cold  water  for 
solution,  it  must  appear  remarkable  that  this 
double  salt  does  not  crystallize  with  greater 
readiness.  The  author  asserts  that  no  such 
lithia-alum  as  that  described  by  Kralowanszky 
exists,  and  that  Arfvedson  and  C.  Gmelin  are 
perfectly  right.  He  modified  his  experiments  in 
several  ways,  both  as  regards  concentration, 
neutrality,  or  acid  reaction  of  the  liquid,  as  also 
the  temperature  on  evaporation ;  but  never  suc¬ 
ceeded  in  obtaining  a  lithia-alum.  Nor  could 
the  compound  sought  for  be  separated  by  the 
addition  of  alcohol. 

The  author  endeavoured  to  prepare  some  new 
double  salts  of  the  sulphate  of  lithia  with  other 
sulphates ;  and  used  for  that  purpose  the  sul¬ 
phate  of  magnesia,  oxide  of  zinc,  nickel,  cobalt, 
manganese,  protoxide  of  iron,  and  oxide  of 
copper.  Equivalents  of  the  salt  of  lithia  and  the 
sulphate  were  dissolved,  and  these  solutions 
crystallized  either  immediately  or  after  the  addi¬ 
tion  of  a  little  sulphuric  acid ;  in  not  a  single  ex¬ 
periment  were  there  any  distinct  indications  of 
the  production  of  a  double  salt,  but  the  indi¬ 
vidual  salts  constantly  crystallized  separately. 
The  experience  acquired  in  the  course  of  half  a 
year  has  led  to  the  result  that  no  similar  double 
sulphates,  such  as  we  are  acquainted  with  in  the 
case  of  potash,  soda,  and  oxide  of  ammonium, 
can  be  obtained  with  lithia. 

The  author  has  also  submitted  to  a  more  care¬ 
ful  examination  the  chemical  relations  of  lithia, 
especially  its  combinations  with  phosphoric  acid. 
With  the  exception  of  the  above-mentioned 
double  salt  with  soda,  all  our  knowledge  respect¬ 
ing  the  combinations  of  phosphoric  acid  and 
lithia  is  very  poor,  and  entirely  of  a  qualitative 
nature. 

The  ordinary  (so-called  tribasic)  phosphoric 
acid  forms  w’ith  lithia  at  least  three  different 
salts,  viz.,  that  with  3  atoms  of  lithia,  3LiO, 
PO5;  a  combination  of  this  and  the  salt  with  2 
atoms  of  lithia  and  1  atom  of  basic  water,  3LiO, 
POg  +  (2LiO,  HO)  POg ;  and,  lastly,  the  salt 
with  1  atom  of  lithia  and  2  atoms  of  basic  water 
(LiO,  2HO)  POg. 

Triphosphate  of  Lithia,  3LiO,  POg,  is  obtained 
when  phosphate  of  ammonia  and  free  ammonia 
are  added  to  an  acid  solution  of  the  acetate  of 
lithia,  or  when  phosphate  of  ammonia  is  added 
to  a  neutral  solution.  It  also  separates  when 
carbonate  of  lithia  is  heated  with  water  and  a 
slight  excess  of  phosphoric  acid,  in  which  case 
the  neutral  phosphate  of  lithia  remains  dis¬ 
solved.  It  forms  a  crystalline  powder,  dissolves 
in  833  parts  of  water  at  54°,  and  does  not  fuse 
w'hen  heated  ;  it  gives  with  salts  of  silver  a  pure 
yellow  precipitate  both  before  and  after  ignition. 
It  contains  1  atom  of  water  of  crystallization, 
which  it  parts  with  on  ignition. 

The  Combination  of  Triphosphate  and  Diphos¬ 
phate  of  Lithia  is  formed  when  chloride  of 
lithium  is  precipitated  with  phosphate  of  am¬ 
monia.  The  crystalline  precipitate  contains  no 
ammonia.  It  dissolves  in  200  parts  water  ;  the 
analy^ses  of  it,  however,  show  that  it  contains 
3  atoms  of  water,  of  which  two  thirds  escape  at 
212°  and  five  sixths  at  392° ;  so  that  half  the 
diphosphate  is  then  already  converted  into  pyro¬ 
phosphate. 

In  this  salt  the  acid  contains  twice  as  much 
oxygen  as  the  lithia ;  however,  it  must  not  be 
looked  upon  as  a  combination  of  5  atoms  lithia 
and  2  atoms  phosphoric  acid  ;  but  must  be  viewed 
as  a  double  salt,  3LiO,  POg  -f-  (2LiO,  HO) 
POg  -f  2HO,  in  which  the  one  member  contains 
1  atom  basic  water  in  the  place  of  1  atom  lithia, 
although  no  such  separate  combination  is 
known.  It  corresponds,  however,  to  the  ordi¬ 
nary  phosphate  of  soda.  A  similar  double  salt 
exists  in  the  case  of  lime ;  it  may  be  prepared 
artificially  by  precipitation,  and  is  also  contained 
in  bones,  8CaO  -f-  SPOg,  i,e.,  2(3CaO,  PO5  -f 
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(20aO.  HO)  PO5,  for  it  must  necessarily  contain 
1  atom  of  basic  water. 

The  Neutral  Phosphate  of  Lithia,  that  is  to  say 
the  salt  in  which  the  acid  contains  five  times  as 
much  oxygen  as  the  lithia,  is  obtained — 1st, 
when  the  triphosphate  is  dissolved  in  a  strong 
acid,  the  excess  expelled,  and  the  residue  dis¬ 
solved  and  set  aside  to  crystallize  ;  2d,  when 
carbonate  of  lithia  is  heated  with  excess  of  phos¬ 
phoric  acid,  and  the  liquid,  separated  from  the 
triphosphate,  evaporated  ;  and  3d,  when  a  solu¬ 
tion  of  neutral  acetate  of  lithia  is  evaporated 
with  phosphoric  acid.  It  forms  large  readily 
soluble  crystals,  which  deliquesce  in  the  air  ;  its 
solution  has  an  acid  reaction,  precipitates  salts  of 
silver  yellow,  and  chloride  of  barium  only  upon 
the  addition  of  ammonia.  When  heated  to  212° 
it  does  not  decrease  in  weight,  but  at  a  higher 
temperature  water  is  expelled,  and  at  a  red  heat 
it  fuses  to  a  clear  glass  of  metaphosphate  of 
lithia,  the  solution  of  which  immediately  pro¬ 
duces  a  precipitate  in  chloride  of  barium,  and 
gives  a  white  precipitate  with  salts  of  silver.  It 
contains  18  per  cent,  or  2  atoms  of  water,  half  of 
which  it  parts  with  at  392°,  being  converted  into 
pyrophosphate. — Berliner  Berichte. 


TANNIC  ACID. 


This  acid  (Cjg  H,  Og),  which  is  so  diffused 
through  various  parts  of  plants,  in  some  even 
accumulated  in  large  quantity,  is  very  often  a 
companion  to  starch,  or  is  accompanied  by  it. 
This  tannic  acid,  on  being  boiled  with  dilute  sul¬ 
phuric  acid,  gives  rise  to  the  production  of  gallic 
acid  and  grape-sugar,  which  is  partly  converted 
into  humic  acid.  Thus  from 

1  eq.  of  tannic  acid,  C^g  Hg  O9  take 

2  “  of  gallic  acid,  C^^  H2  Og  and  there 


Remain .  C4  Hg  O3 

When  water  unites  with  this,  grape-sugar  is 
produced. 

Tannic  acid,  on  being  exposed  to  oxygen,  is 
converted  into  gallic  and  carbonic  acids,  the 
latter  equal  in  volume  to  the  oxygen  absorbed. 
The  four  equivalents  of  the  body  represented  as 
C4  Hg  O3,  absorb  eight  equivalents  of  oxygen, 
and  produce  four  of  carbonic  acid  (ICOg). 

If,  in  addition  to  these  facts,  we  bear  in  mind 
that,  when  powdered  gallnuts  are  moistened  with 
water,  gallic  acid,  carbonic  acid,  and  alcohol  are 
formed,  and  that  by  destructive  distillation  gallic 
and  tannic  acid  yield  the  same  products,  then  it 
becomes  probable  that  when  gallic  acid  is  found 
in  a  plant  it  is  the  product  of  the  decomposition 
of  tannic  acid,  effected  without  the  co-operation 
of  the  plant.  This  decomposition  may  either 
produce  nothing  but  grape-sugar  by  combination 
with  water,  or,  when  oxygen  is  absorbed,  car¬ 
bonic  acid  may  also  be  disengaged.* 

We  learn  from  this  fact  that  either  gallic  acid 
and  grape-sugar,  or  gallic  and  carbonic  acids 
together,  are  produced  from  tannic  acid  severally 
by  the  action  of  sulphuric  acid  and  of  oxygen  ; 
that  in  tannic  acid  as  in  salicm  we  may  conceive 
the  existence  of  grape-sugar,  and  that,  therefore, 
tannie  acid  may  be  considered  as  a  combination 
of  gallic  acid  and  grape-sugar.  This  at  least 
appears  to  follow  from  the  analyses  of  tannic 
acid  that  we  at  present  possess. 

When  either  tannic  or  gallic  acid  is  suddenly 
and  strongly  heated,  it  produces  one  or  more 
equivalents  of  pyro-gallic  acid  (Cg  HO).  On 
being  cautiously  heated  to  482°  F.,  both  tannic 
and  gallic  acids  are  converted  into  meta-gallic 
acid  (CgHg  Og). 

This  perfect  identity  of  peculiar  compounds, 
producedby  pyrochemic  decomposition,  especially 
in  connection  with  the  preceding  properties, 

*  When  tannic  acid  is  present  in  leaves,  it 
must  disengage  carbonic  acid  with  absorption  of 
oxygen.  In  this  manner  astringent  leaves  may 
actually  take  up  oxygen  and  give  off  carbonic 
acid. 


seems  fully  to  establish  the  pre-existence  of 
gallic  in  tannic  acid.* 

Tannic  acid  is  subject  to  still  another  change, 
which  is  remarkable  in  a  physiological  point  of 
view,  viz.,  its  conversion  into  apotheme.  This 
change  takes  place  both  in  and  beyond  the 
plant,  and  consists  in  a  transformation  of  the 
constituents  of  tannic  acid,  which  is  attended  by 
the  absorption  of  oxygen  and  the  disengagement 
of  carbonic  acid,  without  the  co-operation  of  any 
organ  of  the  plant. 

This  change  is  the  cause  of  the  brown  colour 
of  barks  containing  tannic  acid,  such  as  Peru¬ 
vian  bark,  that  of  the  chesnut-tree,  willow-tree, 
oak-tree,  cinnamon- tree,  &c.  The  chesnuts 
themselves,  when  recently  taken  from  the  peri¬ 
carp,  appear  white,  but  they  soon  become  brown. 
The  beautiful  change  effected  in  mahogany 
wood,  by  exposure  to  the  air,  is  owing  to  the 
same  cause. 

In  such  barks,  therefore,  as  give  ready  access 
to  the  air,  tannie  acid  undergoes  the  same  change 
as  when  a  solution  of  it  is  evaporated  in  the  air. 
It  is  converted  into  apotheme.  The  browner  a 
bark  is  the  less  tannic  acid  it  contains,  for  the 
acid  has  been  so  much  the  more  converted  into 
apotheme.— From  Mulder's  Chemistry  of  Vegetable 
and  Animal  Physiology, 


THE  MANUFACTURE  OF  ALUM. 


Alum-works  existed  many  centuries  ago  at 
Roccha,  formerly  called  Edessa,  in  Syria, 
whence  the  ancient  name  of  Roch  alum  given  to 
this  salt.  It  was  afterwards  made  at  Foya 
Nova,  near  Smyrna,  and  in  the  neighbourhood  of 
Constantinople.  The  Genoese,  and  other  trading 
people  of  Italy,  imported  alum  from  these  places 
into  Western  Europe,  for  the  use  of  the  dyers  of 
red  cloth.  About  the  middle  of  the  fifteenth  cen¬ 
tury  alum  began  to  be  manufactured  at  La 
Tolfa,  Viterbo,  and  Volaterra,  in  Italy;  after 
which  time  the  importation  of  Oriental  alum  was 
prohibited  by  the  Pope,  as  detrimental  to  the 
interests  of  his  dominions.  The  manufacture  of 
this  salt  was  extended  to  Germany  at  the  be- 

*  Since  the  above  was  written,  Mulder  has 
established  a  much  closer  relation  between  the 
tannic  and  gallic  acids  than  is  indicated  in  the 
text.  If  tannic  acid  be  digested  in  diluted  mu¬ 
riatic  acid  at  212°  for  several  days,  in  a  tube 
from  which  air  is  completely  excluded,  it  is  en¬ 
tirely  changed  into  gallic  acid,  without  the  pro¬ 
duction  of  any  other  substance.  This  obser¬ 
vation  has  led  to  a  new  analysis  of  the  tannic 
acid,  from  which  the  formula,  C28  Hg  has 
been  deduced. 

The  change  of  the  tannic  into  gallic  acid 
(C7  Hg  Og,  or  Cy  Hj  O3  -t-  2HO)  is,  therefore, 
represented  as  follows  :  — 


C  H  O 

To  1  of  tannic  acid .  28  9  17 

Add  3  of  water  .  3  3 


And  4  of  gallic  acid  remain  28  12  20 

—  a  conversion  which  is  very  simple. 

The  action  of  sulphuric  acid  upon  tannic  acid, 
in  the  presence  of  the  air,  is  to  convert  it  into 
gallic  acid,  with  the  production  at  the  same  time 
of  a  quantity  of  ellagic  acid  and  a  blackening  of 
the  liquid.  The  ellagic  acid  is  produced  from 
the  tannic  through  the  influence  of  the  oxygen 
of  the  air.  Thus  to — 

C  H  O 

1  of  tannic  acid .  28  9  17 

Add  2  of  oxygen  from  1  „ 

the  air . j 


28  9  19 

And  deduct  5  of  water  ...  5  5  and 


There  remain .  28  4  14 

—  which  are  equal  to  two  of  ellagic  acid, 

Cu  H,  0,. 

The  results  of  this  research  are  very  interest¬ 
ing,  and  are  detailed  in  Mulder’s  Scheidkundige 
Untersuchungen,  iv.,  p.  640,  et  seq. 


ginning  of  the  sixteenth  century,  and  to  England 
at  a  somewhat  later  period,  by  Sir  Thomas 
Chaloner,  in  the  reign  of  Elizabeth.  In  its 
pure  state  it  does  not  seem  to  have  been  known 
to  the  ancients  ;  for  Pliny,  in  speaking  of  some¬ 
thing  like  plumose  alum,  says,  that  it  struck  a 
black  colour  with  pomegranate  juice,  which 
shows  that  the  green  vitriol  was  not  separated 
from  it.  The  stypteria  of  Dioscorides  and  the 
alumen  of  Pliny  comprehended,  apparently,  a 
variety  of  saline  substances,  of  which  sulphate 
of  iron  as  well  as  alumina  was  probably  a  con¬ 
stituent  part. 

The  only  alum  manufactories  now  worked  in 
Great  Britain  are  those  of  Whitby,  in  England, 
and  of  Hurlett  and  Campsie,  near  Glasgow,  in 
Scotland ;  and  these  derive  the  acid  and  earthy 
constituents  of  the  salt  from  q  mirieral  called 
alum  slate.  This  mineral  hqs  a  bluish  or  green¬ 
ish-black  colour,  emits  sulphurous  fumes  when 
heated,  and  acquires  thereby  an  aluminous  taste. 
The  alum  manufactured  in  Great  Britain  con¬ 
tains  potash  as  its  alkaline  constituent ;  that 
made  in  France  contains  commonly  ammonia, 
either  alone,  or  with  variable  quantities  of  pot¬ 
ash.  Alum  may  in  general  be  examined  by 
water  of  ammonia,  which  separates  from  its 
watery  solutions  its  earthy  basis,  in  the  form  of 
a  light  floeeulent  precipitate.  If  the  solution  be 
dilute,  this  precipitate  will  float  long  as  an  opa¬ 
lescent  cloud. 

If  we  dissolve  alum  in  twenty  quarts  of  water, 
and  drop  this  solution  slowly  into  water  or  caus¬ 
tic  ammonia  till  this  be  nearly,  but  not  entirely, 
saturated,  a  bulky  white  precipitate  will  fall 
down,  which,  when  properly  washed  with 
water,  is  pure  aluminous  earth  or  clay,  and,  dried, 
forms  10.82  per  cent,  of  the  weight  of  the  alum. 
If  this  earth,  while  still  moist,  be  dissolved  in 
dilute  sulphuric  acid,  it  will  constitute,  when  as 
neutral  as  possible,  the  sulphate  of  alumina, 
which  requires  only  two  parts  of  cold  water  for 
its  solution.  If  we  now  decompose  this  solu¬ 
tion,  by  pouring  into  it  water  of  ammonia,  there 
appears  an  insoluble  white  powder,  which  is 
subsulphate  of  alumina  or  basic  alum  ;  and  con¬ 
tains  three  times  as  much  earth  as  exists  in  the 
neutral  sulphate.  If,  however,  we  pour  into  the 
solution  of  the  neutral  sulphate  of  alumina  a  so¬ 
lution  of  sulphate  of  potash,  a  white  powder  will 
fall  if  the  solutions  be  concentrated,  which  is 
true  alum  ;  but  if  the  solutions  be  dilute,  by  eva¬ 
porating  their  mixture  and  cooling  it,  crystals  of 
alum  will  be  obtained. 

When  newly-precipitated  alumina  is  boiled  in 
a  solution  of  alum,  a  portion  of  the  earth  enters 
into  combination  with  the  salt,  constituting  the 
insoluble  compound,  which  falls  in  the  form  of 
a  white  powder.  The  same  combination  takes 
place  if  we  decompose  a  boiling  hot  solution  of 
alum  with  a  solution  of  potash  till  the  solution 
appears  nearly  neutral  by  litmus  paper.  This 
insoluble  or  basic  alum  exists  native  in  the  alum- 
stone  of  Tolfa,  near  Civita  Vecchia,  and  it  con¬ 
sists  in  100  parts  of  19.72  parts  of  sulphate  of 
potash,  61.99  basic  sulphate  of  alumina,  and  18  29 
water.  When  this  mineral  is  treated  with  a 
due  quantity  of  sulphuric  acid  it  dissolves,  and 
is  converted  into  the  crystallizable  alum  of  com¬ 
merce. 

These  experimental  facts  develop  the  prin¬ 
ciples  of  the  manufacture  of  alum,  which  is  pro¬ 
secuted  under  various  modifications,  for  its 
important  uses  in  the  arts.  Alum  seldom  occurs 
ready  formed  in  nature  ;  occasionally  as  an 
efflorescence  of  stones,  and  in  certain  mineral 
waters  in  the  East  Indies.  The  alum  of  European 
commerce  is  fabricated  artificially,  either  from 
the  alum  schists  or  stones,  or  from  clay.  The 
mode  of  manufacture  differs  according  to  the 
nature  of  these  earthy  compounds.  Some  of 
them,  such  as  the  alum-stone,  contain  all  the 
elements  of  the  salt,  but  mixed  with  other  mat¬ 
ters,  from  which  it  must  be  freed.  The  schists 
contain  only  the  elements  of  two  of  the  con¬ 
stituents,  namely,  clay  and  sulphur,  which  are 
convertible  into  sulphate  of  alumina,  and  this 
may  be  then  made  into  alum  by  adding  the  alka¬ 
line  ingredient.  To  this  class  belong  the  alum 
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slates,  and  other  analogous  schists,  containing 
brown  coal. 
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ON  THE  ADULTERATION  OF  COFFEE 
WITH  CHICORY. 

We  have  recently  examined  a  number  of 
samples  of  ground  coffee,  purchased  from  dif¬ 
ferent  grocers,  chiefly  suburban,  at  prices  vary¬ 
ing  from  Is.  to  Is.  8d.  per  pound.  We  have 
not  fonnd  a  single  sample  among  them  that  did 
not  contain  a  strong  admixture  of  chicory,  some 
as  much  as  sixty  to  eighty  per  cent.  This  gross 
imposition  upon  the  public  has  been  practised  so 
extensively  of  late  that  it  is  really  time  some¬ 
thing  should  he  done  to  check  it. 

We  could  never  have  believed  that  any  man 
in  his  senses  would  venture  to  assert  that  the 
adulteration  of  coffee  with  chicory  tended  to 
improve  the  quality  of  the  former ;  and  little, 
indeed,  were  we  prepared  for  the  most  extra¬ 
ordinary  statement  to  that  effect  so  flippantly 
made  in  the  House  of  Commons  a  short  time 
ago  by  her  Majesty’s  Chancellor  of  the  Ex¬ 
chequer.  We  have,  however,  since  then  had 
occasion  to  converse  with  a  great  many  people 
upon  the  subject,  and  we  find,  indeed,  that  a 
strange  delusion  seems  to  prevail  of  the  positive 
improvement  made  in  coffee  by  an  admix¬ 
ture  of  chicory.  Now,  we  will  willingly 
grant  that  the  admixture  of  two  or  three 
per  cent,  of  the  latter  substance  to  coffee 
may,  though  it  certainly  could  never  be 
said  to  improve  the  quality,  jet  improve  the 
taste,  of  the  coffee  infusion.  But  any  admix¬ 
ture  of  chicory  to  coffee  in  proportions  exceed¬ 
ing  three  per  cent,  we  maintain  to  be  positively 
injurious.  The  properties  of  coffee  are,  in  the 
most  essential  points,  totally  different  from  those 
of  chicory.  The  latter  substance  undoubtedly 
possesses  properties  which  render  it  very  valua¬ 
ble  as  a  llierapeutic  agent:  it  acts  as  a 
stomachic,  depurative,  and  diuretic;  at  the 
same  time,  the  torrefied  root  exercises  an  action 
upon  the  nervous  system  somewhat  analogous 
to  that  which  coffee  and  tea  exercise  upon  it, 
with  this  difference  though,  that,  whereas  the 
two  latter  substances  cheer  and  refresh,  chicory 
heats  and  excites.  'I’he  principle  which  Liebig 
looks  upon  as  the^  especial  nutriment  of  the 
nerves,  cajfein,  is  not  found  in  chicory.  The 
latter  substance  contains  simply  a  bitter  exUrac- 
tive  principle,  a  saccharine  matter,  albumen, 
certain  salts,  inulin,  and  chlorophyle.  Coflee, 
on  the  other  hand,  contains,  besides  caffein  (the 
most  important  of  its  principles),  volatile  oil, 
fatly  oil,  extractive  matter,  mucilage,  legumin, 
&c.  Judge,  then,  whether  it  is  at  all  likely 
that  substances  differing  so  widely  in  their  com¬ 
position  should  present  any  great  analogy  of 
properties. 

The  use  of  chicory,  as  a  substitute  for  coffee, 
was  introduced  extensively  into  Germany  by 
Napoleon’s  continental  blockade  system.  The 
cultivation  of  the  Cichoiium  intybus  became  an 
important  branch  of  German  agriculture,  and 
still  continues  so,  though  to  a  much  less  extent 
than  formerly.  The  torrefied,  ground,  and  pre¬ 


pared  ropf  is  even  now  called  “  German  Coffee,” 
and  extensively  used  in  Germany  as  an  addition 
to  coffee,  but  never  in  proportions  exceeding  five 
or  ten  per  cent,  to  the  utmost ;  nor  do  the  Ger¬ 
mans  look  upon  it  by  any  means  as  an  improve¬ 
ment,  sls  is  clearly  shown  by  the  fact  that  it  is 
never  added  to  the  coffee  when  visitors  are 
expected  to  partake  of  that  beverage.  The 
chicory  used  on  the  Continent  is  greatly  superior, 
moreover,  to  the  article  produced  in  England. 

The  w’holesale  price  of  chicory  in  England  is 
about  6d.  per  pound,  though  the  grocers  charge 
exactly  the  double  for  it,  if  purchased  by  itself. 
When  sold  in  admixture  to  coffee  at  Is.  4d.  or 
Is.  8d.  per  pound,  the  chicory  fetches  of  course 
these  latter  high  prices.  The  imjiosition  which 
is  thus  practised  upon  the  public  is  of  the 
gravest  kind,  and  the  loss  to  the  revenue  most 
serious. 

We  hope  lire  Government  will  speedily  lake 
steps  to  cheek  this  evil,  by  imposing  upon 
chicory  the  same  burden  of  duty  which  coffee 
has  to  bear. 

We  shall  have  occasion  to  return  to  this 
subject. 

FERMENTATION. 


This  term  has  been  of  late  extended  to  several 
chemical  operations  besides  those  formerly  in¬ 
cluded  under  it.  The  phenomena  which  it 
exhibits  under  these  different  phases,  and  the 
changes  which  it  effects  among  the  various  sub¬ 
jects  of  its  operation,  are  no  less  striking  and 
mysterious  in  their  principle  than  important  in 
their  applications  to  the  arts  of  life.  Fermenta¬ 
tions  are  now  arranged  into  tw'elve  classes: — 

1.  The  alcoholic  ;  2.  The  glucosicor  saccharine; 
3.  The  viscous  or  mucous  ;  4.  The  lactic  ;  5. 
The  acetic  ;  6.  The  gallic ;  7.  The  pectic  ; 
8.  The  benzoilic  ;  9.  The  sinapic  ;  10.  The  am- 
moniacal ;  11.  The  putrid  ;  and  12.  The  fatty. 

Fermentation,  in  the  most  general  sense,  may 
be  defined  to  be  a  spontaneons  reaction,  a 
chemical  metamorphosis,  excited  in  a  mass  of 
organic  matter  by  the  mere  presence  of  another 
substance,  which  neither  abstracts  from  nor 
gives  to  the  matter  which  it  decomposes  any¬ 
thing  whatever.  This  process  requires  the  fol¬ 
lowing  conditions : — 

1.  A  temperature  from  45°  to  90°  F. 

2.  Water. 

3.  The  contact  of  air. 

4.  The  presence  of  a  neutral  organic  azotized 
matter  in  very  small  quantity,  and  of  a  crys- 
tallizable  non -azotized  substance  in  considerable 
quantity. 

The  former  is  the  ferment,  the  latter  under¬ 
goes  fermentation. 

In  ordinary  chemical  actions  we  perceive  one 
body  unite  to  another  to  form  a  new  compound ; 
or  one  body  turn  another  out  of  a  combination, 
and  take  its  place,  in  virtue  of  a  superior 
affinity.  These  effects  are  foreseen  and  ex¬ 
plained  by  the  intervention  of  that  molecular 
force  which  governs  all  chemical  operations, 
that  attractive  power  which  unites  the  particles 
of  dissimilar  bodies.  Thus,  also,  in  the  ordinary 
phenomena  of  decomposition  w'e  perceive  the 
agency  of  heat  at  one  time,  at  another  of  light  or 
of  electricity ;  forces  of  which,  though  we  are 
not  acquainted  with  the  essence,  yet  we  know 
the  exact  effect  under  determinate  circumstances. 
But  fermentation,  on  the  contrary,  can  be  ex¬ 
plained  neither  by  the  known  laws  of  chemical 
affinity  nor  by  the  intervention  of  the  powers  of 
light,  electricity,  or  heat.  Fermentation  re¬ 
duces  complex  organic  substances  to  simpler 
compounds,  thereby  reducing  them  nearer  to 
the  constitution  of  mineral  nature.  It  is  an 
operation  analogous,  in  some  respects,  to  that 
effected  by  animals  upon  their  vegetable  food. 

With  a  good  microscope  any  person  may  con¬ 


vince  himself  that  ferment  or  yeast  is  an  or¬ 
ganized  matter,  formed  entirely  of  globules,  or 
of  corpuscles  slightly  ovoid,  from  the  three  to 
the  four  thousandth  part  of  an  inch  in  diameter. 
Sometimes  their  surface  seems  to  have  a  little 
tail,  which  has  been  regarded  as  a  bud  or  germ 
attached  to  the  mother  cell.  Whenever  the  fer¬ 
mentation  begins  the  yeast  does  not  remain  an 
instant  idle.  These  small  round  bodies  become 
agitated  in  all  directions,  and,  if  the  substance 
undergoing  fermentation  is  mixed  with  an 
azotized  matter,  as  in  beer  worts,  the  corpuscles 
become  larger,  the  small  tails  get  developed,  and, 
on  acquiring  a  certain  size,  they  separate  from 
the  parent  globule,  to  live  by  themselves,  and 
give  birth  to  new  corpuscles.*  In  the  fermenta¬ 
tion  of  beer  from  malt  this  series  of  multiplica¬ 
tions  produces  a  quantity  of  yeast  seven  times 
greater  than  what  was  added  at  the  commence¬ 
ment.  Were  the  above  ingenious  speculations 
demonstrated  with  certainty  we  should  be  led  to 
admit  in  all  these  phenomena  actions  truly  vital, 
and  a  reproduction  like  tliat  of  buds  in  the 
vegetable  kingdom.  The  existence  of  a  vital 
force  seems  to  be  rendered  probable  by  the  fact, 
that  in  incomplete  fermentation,  such  as  that  of 
fine  syrup  with  too  little  yeast,  the  ferment  loses 
its  properties  and  powers.  If,  however,  we  add 
to  the  solution  of  pure  sugar  an  albuminous 
substance,  a  caseous  or  fleshy  matter,  the  de¬ 
velopment  of  yeast  becomes  manifest,  and  an 
additional  quantity  of  it  is  found  at  the  end  of 
the  operation.  Thus  with  nourishment  ferment 
engenders  ferment.  It  is  for  this  reason  that  a 
little  fermenting  must,  added  to  a  body  of  fresh 
grape-juice,  excites  fermentation  in  the  whole 
mass.  These  effects  are  not  confined  to  alcoholic 
fermentation.  The  smallest  portions  of  sour 
milk,  of  sour  dough,  or  sour  juice  of  beetroot,  of 
putrified  flesh  or  blood,  occasion  like  alterations 
in  fresh  milk,  dough,  juice  of  beetroots,  flesh, 
and  blood.  But,  further,  and  which  is  a  very 
curious  circumstance,  if  we  put  into  a  liquid 
containing  any  fermenting  substance  another  in 
a  sound  state,  the  latter  would  suffer  decomposi¬ 
tion  under  the  influence  of  the  former.  If  we 
place  urea  in  ^presence  of  beer-yeast  it  expe¬ 
riences  no  change  ;  while,  if  we  add  it  to  sugar- 
water  in  a  fermenting  state,  the  urea  is  con¬ 
verted  into  carbonate  of  ammonia.  We  thus 
possess  two  modes  of  decomposition,  the  one 
dijrect,  the  other  indirect. 

Although  yeast  has  all  the  appearance  of  an 
organized  substance,  it  is  merely  by  analogy  that 
its  multiplication  by  growth  is  assumed,  for  this 
is  a  phenomenon  very  difficult  of  experimental 
demonstration.  When  blood,  cerebral  substance, 
gall,  pus,  and  such  like  substances,  in  a  putrid 
state,  are  laid  upon  fresh  wounds  in  animals, 
vomiting,  debility,  and  death,  soon  supervene. 
The  scratches  from  bones  in  putrid  bodies  have 
been  often  the  causes  of  disease  and  death  to 
anatomists.  The  poison  in  bad  sausages  is  of 
the  same  class  of  ferments.  In  Wurtemburg, 
where  sausages  are  prepared  from  very  miscel¬ 
laneous  matters,  as  blood,  livers,  brains,  and 
offal  of  many  other  kinds,  with  bread,  meal, 
salt,  and  spices,  fatal  results  from  eating  them 
are  not  uncommon.  Death  in  those  cases  is 
preceded  by  the  gradual  wasting  of  the  mus¬ 
cular  fibre,  and  of  all  the  like  constituents 
of  the  Imman  body ;  so  that  the  patient 
becomes  emaciated,  dries  into  a  complete 
mummy,  and  soon  expires.  The  cadaver  is 
stiff  as  if  frozen,  and  is  not  subject  to  putre¬ 
faction.  During  the  progress  of  the  sausage 
disease  the  saliva  becomes  viscid,  and  emits  an 
offensive  smell.  No  peculiar  poison  can  be  de¬ 
tected  by  analysis  in  the  sausages  ;  but  they  are 
rendered  wholesome  food  for  animals  by  the 
action  of  alcohol,  or  bj'^  that  of  boiling  water, 
which  destroy  the  noxious  fomes  without  ac¬ 
quiring  it  themselves,  and  thus  decompose  the 
putrefactive  ferment  of  the  sausages.  When 
this,  however,  passes  unchanged  through  the 
stomach  into  the  circulating  system  it  imparts 
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its  peculiar  action  to  the  constituents  of  the 
blood,  operating  upon  it  as  yeast  does  upon 
wort.  Poisons  of  a  like  kind  are  produced  by 
the  body  itself  in  some  diseases.  In  plague, 
smallpox,  measles,  &c.,  substances  of  a  peculiar 
fermentative  nature  are  generated  from  the 
blood,  which  are  capable  of  inducing  in  the 
blood  of  a  healthy  person  a  decomposition  like 
that  of  which  themselves  are  the  subjects.  The 
morbid  virus  reproduces  itself,  and  multiplies 
indefinitely,  just  as  the  particles  of  yeast  do  in 
the  fermentation  of  beer.  The  temperature  of 
boiling  water  and  alcohol  applied  to  matters 
imbued  with  such  poisonous  secretions  renders 
their  poison  inert.  Many  acids,  chlorine,  iodine, 
bromine,  empyreumatic  oils,  smoke,  creosote, 
strong  decoction  of  coffee,  have  the  same  salu¬ 
tary  effect.  All  these  agents  are  known  to 
counteract  fermentation,  putrefaction,  and  that 
dry  wasting  of  organic  matter  called  erema- 
causis,  or  slow  combustion.  It  is  most  deserving 
of  remark  that  the  poisons  chemically  neutral  or 
alkaline,  such  as  those  of  smallpox  in  man,  and 
of  typhus  ruminantium  in  cows,  lose  their  bane¬ 
ful  power  when  subjected  to  the  action  of  the 
stomach ;  whereas  that  of  bad  sausages,  which 
is  acid,  resists  the  modifying  power  of  the 
digestive  organs. 

Alcoholic  fermentation  has  been  copiously 
discussed  in  the  “  Dictionary.”  I  may  here 
add  that  ammonia,  being  a  product  of  that 
change  in  solution  of  pure  sugar,  proves  the 
presence  of  azote  in  the  yeast  ;  and  that  sul¬ 
phuretted  hydrogen,  being  made  manifest  in  the 
disengaged  gaseous  products,  by  their  blackening 
paper  imbued  with  acetate  of  lead,  proves  the 
presence  of  sulphur.  The  acid  liquor  accom¬ 
panying  yeast  may  be  washed  away,  without 
impairing  materially  its  fermenting  power,  while 
the  acid  so  removed  has  of  itself  no  such  virtue. 

Yeast,  freed  from  all  soluble  matters  by  water, 
alcohol,  and  ether,  contains,  independently  of 
ashes,  carbon,  50.6 ;  hydrogen,  7.3 ;  azote,  15 ; 
oxygen,  sulphur,  and  phosphorus,  27.1  in  100 
parts.  View'ed  atomically,  yeast  bears  a  close 
analogy  to  albumen.  Like  albuminous  matter, 
yeast  takes  a  violet  tint  with  muriatic  acid,  and 
it  may  be  replaced  as  ferment  by  gluten.  Caseum 
(the  curd  of  milk)  and  flesh  operate  the  same 
effect.  All  these  fermentative  powers  have  the 
same  globular  appearance  in  the  microscope  wiih 
yeast.  When  the  activity  of  yeast  has  been  de¬ 
stroyed  by  heat,  &c.,  it  can  be  restored  by  the 
positive  energy  of  the  voltaic  battery,  which 
causes  its  combination  with  oxygen.  The  best 
proportion  of  sugar  and  water  for  exhibiting  the 
phenomena  of  fermentation  is  1  of  the  former 
to  3  or  4  of  the  latter,  and  5  parts  of  sugar  to  1  of 
fresh  yeast  may  be  added ;  though,  in  the  course 
of  fermentation,  100  parts  of  sugar  do  not  con¬ 
sume  2  parts  of  yeast  estimated  in  the  dry  state. 
The  quickest  fermenting  temperature  is  from 
68°  to  86“.  A  very  little  oil  of  turpentine  or 
creosote,  or  of  the  mineral  acids,  prevents  or 
stops  fermentation  completely ;  oxalic  and  prussic 
acids  have  the  same  effect,  as  also  corrosive  sub¬ 
limate  and  verdigris.  It  has  been  known  from 
time  immemorial  in  Burgundy  that  a  little  red 
precipitate  of  mercury,  when  added  to  the  must- 
tun,  stopped  the  fermentation.  All  alkalis 
counteract  fermentation,  but  when  they  are  satu¬ 
rated  it  recommences.  The  first  person  who 
described  the  microscopic  globules  of  yeast  with 
precision  was  Desmaziers,  who  arranged  them 
among  the  mycodennes  (fungus-skinned),  under 
the  name  of  mycoderma  cerevisise.  They  have 
not  the  flattened  form  of  the  globules  of  blood, 
but  are  rather  egg-shaped.  One  small  black 
point  may  be  seen  on  their  surface,  which,  after 
some  days,  is  associated  with  3,  4,  or  5  others. 
Their  average  diameter  is  from _ 1 _  to _ i _ 
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ot  an  inch,  bometimes  more  minute  globules 
cluster  round  one  of  ordinary  size,  and  whirl 
about  with  it,  when  the  liquor  in  which  the 
globules  float  is  agitated. 

Fresh  yeast  loses  by  drying  68  parts  in  the 
100,  and  becomes  solid,  horny-looking,  and 
semitransparent,  breaking  readily  into  grey  or 
reddish  fragments.  With  water  it  resumes  im¬ 


mediately  its  pristine  appearance.  When  fresh 
yeast  is  triturated  wdth  its  own  weight  of  white 
sugar  it  forms  a  liquid  possessing  the  fluidity  of 
oil  of  almonds,  and  a  yellow  colour.  The 
globules  continue  unchanged,  except  perhaps 
becoming  somewhat  smaller.  Yeast  in  the  dry 
state  retains  its  fermentative  virtue  for  a  long 
time. —  lire’s  Supplement  to  his  Dictionary  of  Arts, 
Manufactures,  and  Mines. 
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SPECIFICATIONS  OF  PATENTS 
■RECENTLY  ENROLLED. 


John  Wright,  of  Camberwell,  in  the  county  of 
Surrey,  engineer,  for  improvements  in  gene¬ 
rating  steam  and  evaporating  fluids.  Patent 
dated  November  12th,  1848.  Enrolled  April 
12th,  1849. 

The  improvements  described  in  this  specifica¬ 
tion  consist  of  a  mode  of  generating  steam  and 
evaporating  fluids,  by  the  intervention  of  one  or 
more  series  of  tubular  or  cellular  vessels,  through 
which  water  or  some  other  circulating  medium 
flows,  as  the  heat-communicating  agent.  A 
portion  of  the  cellular  vessels  is  exposed  to  the 
action  of  the  fire,  and  the  other  portion  is  placed 
within  the  boiler  or  vessel  containing  the  fluid  to 
he  evaporated.  The  fluid  circulating  in  the 
cellular  vessels  carries  off  the  caloric  from  the 
fire,  and  communicates  it  to  the  fluid  to  be 
evaporated.  The  specification  is  accompanied 
by  engravings  illustrating  the  adaptation  of  the 
improvements  to  an  ordinary  boiler  for  the 
generation  of  steam. 

The  patentee  states  he  is  aware  that  a  some¬ 
what  similar  arrangement  of  pipes  or  tubes  has 
been  employed  already  for  the  same  purpose 
which  his  present  invention  is  intended  to  ac¬ 
complish  ;  but  he  observes  that  in  all  the 
arrangements  of  the  kind  hitherto  suggested 
the  pipes  are  connected  and  secured  together  by 
screws  and  other  similar  appliances,  whereas  he 
employs  cellular  vessels  for  the  purpose. 

These  cellular  vessels  the  patentee  purposes  to 
make  of  what  is  called  “malleable  cast  iron,”  or 
of  copper,  or  some  alloy  of  the  latter  metal.  Or 
he  proposes  to  make  them  from  rolled  or  stamped 
corrugated  plates,  such  plates  being  secured 
together  by  welding  or  rivetting,  or  by  both 
these  methods,  in  a  manner  to  form  the  cells 
between  them.  If  the  vessels  are  formed  of  cast 
metal,  the  cells  are  cast  in  them,  and  the  cores 
afterwards  extracted. 

When  using  cast  iron  as  the  material  a  flat 
cast  is  taken  in  the  first  instance.  The  cast  is 
then  annealed  to  render  it  malleable,  and  in  that 
state  it  is  bent  into  the  desired  shape. 

The  following  is  the  arrangement  of  the  appa¬ 
ratus  : — 

Extending  beneath  the  boiler  is  a  cellular 
vessel,  formed  of  three  longitudinal  pipes  or 
cells,  and  of  a  series  of  smaller  transverse  ones, 
which  connect  the  longitudinal  cells  together, 
thus  allowing  a  free  communication  between 
them.  The  vessel  is  curved  to  nearly  the  same 
curvature  as  the  bottom  of  the  boiler.  Between 
the  transverse  cells  of  the  vessel  openings  are 
made  through,  to  allow  the  passage  of  the  heated 
air  and  of  the  products  of  combustion  from  the 
fire  to  the  flues.  Within  the  boiler,  and  beneath 
the  surface  of  the  water  to  be  evaporated,  are 
placed  two  other  cellular  vessels,  formed  of  two 
longitudinal  pipes  or  cells,  and  connected  by 
transverse  pipes  in  the  same  way  as  the  first. 
The  ends  of  all  the  longitudinal  pipes  are  made 
open,  and,  when  affixed  to  the  boiler,  have 
curved  pipes  attached  to  them  for  the  purpose 
of  effecting  a  free  communication  betrveen  the 
cellular  vessels. 

The  mode  of  action  of  the  apparatus  is  as 
follows  : — The  caloric  from  the  fire  is  taken  up 
principally  by  the  cellular  vessel  intervening 
between  the  fire  and  the  bottom  of  the  boiler  ; 
the  products  of  combustion  passing  through  the 
openings  between  the  transverse  cells  of  the 
vessel  strike  against  the  bottom  of  the  boiler, 


pass  onwards  over  the  bridge,  and  descend 
through  the  openings  in  the  after  part  of  the 
cellular  vessel,  whence  they  proceed  through  the 
flues,  in  the  ordinary  manner,  to  the  chimney. 
The  principal  part  of  the  caloric  resulting  from 
the  combustion  of  the  fuel  is  thus  taken  up  by 
the  cellular  vessel,  and  communicated  to  the 
water  contained  therein.  The  heated  water 
ascends  through  the  cells  to  the  vessels  within 
the  boiler,  where  the  caloric  is  given  off  to  the 
water  to  be  evaporated  ;  the  w'ater  then  descends 
again  to  receive  a  fresh  supply  of  caloric,  and  a 
free  circulation  of  the  heat-conveying  medium  is 
thus  established. 

To  permit  the  expansion  of  water  contained 
within  the  vessels,  a  suitable  safety-valve  is 
attached  to  a  branch  pipe  at  any  convenient 
position  outside  the  boiler  setting  ;  this  valve 
is  properly  loaded,  so  as  to  allow  any  escape  of 
water  requisite.  There  is  also  a  force-pump 
attached,  to  supply  any  deficiency  arising  from 
leakage,  or  from  the  contraction  of  the  contained 
water  upon  cooling. 

The  patentee  proposes  also  to  employ  within 
the  cellular  vessel,  as  a  circulating  and  heat- 
conveying  medium,  other  suitable  fluids,  or  an 
amalgam  of  mercury. 

He  describes  a  modified  arrangement  of  the 
apparatus  applicable  to  marine  steam-boilers,  as 
also  a  mode  of  adapting  it  to  locomotive  engines. 
In  this  case  there  are  employed  several  cellular 
vessels,  ranged  side  by  side,  and  above  one 
another,  the  transverse  cells  being  in  a  vertical 
transverse  direction,  but  inclined  in  a  longi¬ 
tudinal  direction.  The  mode  of  action,  however, 
is  the  same. 

The  patentee  claims  the  application  of  the 
cellular  vessels,  as  described,  for  the  purpose  of 
generating  steam  or  evaporating  fluids. 


PATENTS  RECENTLY  GRANTED. 

LIST  OF  ENGLISH  PATENTS  FOK  THE  WEEK  ENDING 

APKiL  19th,  1849. 


Gaspard  Brandt,  of  Little  Gray’s-inn-lane,  in 
the  county  of  Middlesex,  machinist,  for  improve¬ 
ments  in  the  construction  of  the  bearings  of 
railway  engines,  and  railway  and  other  carriages, 
now  in  use.  Patent  dated  April  13th,  1849  ;  six 
months. 

James  Childs,  of  Earrs-coui;t-road,01dBromp- 
ton,  waxbleacher,  for  improvements  in  the 
manufacture  of  candles,  night-lights,  and  candle- 
lamps.  Patent  dated  April  16th,  1849  ;  six 
months. 

Thomas  Cocksey,  of  Little  Bolton,  Lancaster, 
millwright,  and  James  Nightingale,  ofBreightmet, 
bleacher,  for  certain  machinery  to  facilitate  the 
washing  and  cleansing  of  cotton  and  other  fabrics, 
which  machinery  is  applicable  to  certain  opera¬ 
tions  in  bleaching,  dyeing,  printing,  and  sizing 
warps  and  piece  goods.  Patent  dated  April  16th, 
1849  ;  six  months. 

Louis  Prosper  Nicolas  Duval  Piron,  engineer, 
of  Paris,  for  certain  improvements  in  tubes,  pipes, 
flags,  kerbs  for  pavements  and  tramroads.  Pa¬ 
tent  dated  April  16th,  1849  ;  six  months. 

Charles  Shepherd,  of  Leadenhall-street,  chro¬ 
nometer-maker,  for  certain  improvements  in 
working  clocks  and  other  timekeepers,  tele¬ 
graphs,  and  machinery  by  electricity.  Patent 
dated  April  16th,  1849  ;  six  months. 

Robert  Clegg,  Joseph  Henderson,  and  James 
Calvert,  of  Blackburn,  in  the  county  of  Lancas¬ 
ter,  manufacturers,  for  certain  improvements  in 
looms  for  weaving.  Patent  dated  April  16th, 
1849  ;  six  months. 

John  Ruthven,  engineer,  Edinburgh,  for  im¬ 
provements  in  preserving  lives  and  property  from 
water  and  fire  ;  and  in  producing  pressure  for 
various  useful  purposes.  Patent  dated  April  16th, 
1849  ;  six  months. 

William  Henry  Phillips,  of  York-terrace,  Cam¬ 
berwell  New-road,  in  the  county  of  Surrey,  for 
improvements  in  extinguishing  tire  ;  in  the  pre¬ 
paration  of  materials  to  be  used  for  that  purpose ; 
and  improvements  to  assist  in  saving  life  and 
property.  Patent  dated  April  16lh,  1849;  six 
months. 
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William  Little,  of  198,  Strand,  in  the  county 
of  Ivliddlesex,  for  improvements  in  the  manufac¬ 
ture  of  materials  for  lubricating  machinery.  Pa¬ 
tent  dated  April  16th,  1849  ;  six  months. — (Com¬ 
munication.) 

Edward  Newton,  of  Chancery-lane,  civil  en¬ 
gineer,  for  improvements  in  machinery  for  the 
manufacture  of  net  lace,  or  other  similar  fabrics. 
Patent  dated  April  16th,  1849  ;  six  months. — 
(Communication . ) 

William  Hyde  Knapp,  of  Long-lane,  borough 
of  Southwark,  chemist,  for  improvements  in  pre¬ 
paring  wood  for  the  purposes  of  matches  and 
firewood.  Patent  dated  April  17th,  1849;  six 
months. 

Thomas  Nicholas  Greening,  of  the  firm  of 
Messrs.  Burdekins  and  Greening,  of  Sheffield, 
cutlery-manufacturers,  for  improvements  in 
knives  and  forks.  Patent  dated  April  17th,  1849  ; 
six  months. 

Alexander  Alliott,  of  Lenton  Works,  in  the 
county  of  Nottingham,  bleacher,  for  improve¬ 
ments  in  apparatus  for  ascertaining,  and  for  mark¬ 
ing  or  registering,  the  force  or  pressure  of  wind, 
of  water,  and  of  steam  ;  the  weight  of  goods  or 
substances  ;  and  the  velocity  of  carriages ;  also 
in  apparatus  for  ascertaining,'  under  certain  cir¬ 
cumstances,  the  length  of  time  elapsed  after  car¬ 
riages  have  passed  any  given  place ;  and  for 
enabling  the  place  or  direction  of  floating  bodies 
to  be  ascertained.  Patent  dated  April  17  th,  1849  ; 
six  months. 

William  Edward  Newton,  of  Chancery-lane, 
Middlesex,  civil  engineer,  for  improvements  in 
boilers  or  steam- generators.  Patent  dated  April 
17th,  1849;  six  months. — (Communication.) 

Henry  Bessemer,  of  Baxter-house,  in  the 
county  of  Middlesex,  engineer,  for  improvements 
in  the  methods  of  extracting  saccharine  juices 
from  the  sugar-cane,  and  in  the  manufacture  of 
sugar,  as  also  in  the  machinery  or  apparatus  em¬ 
ployed  therein.  Patent  dated  April  17th,  1849; 
six  months. 

John  Ormerod,  of  Holt  Holme-hill,  near  New- 
church,  Lancaster,  spinner,  for  certain  improve¬ 
ments  in  carding  cotton  and  other  fibrous  sub¬ 
stances.  Patent  dated  April  19th,  1849  ;  six 
months. 

Robert  Gordon,  of  Heaton  Norris,  in  the 
county  of  Lancaster,  engineer,  for  certain  im¬ 
provements  in  the  ventilation  of  mines.  Patent 
dated  April  19th,  1849  ;  six  months. 

N.B. — Th’s  patent,  being  opposed  at  the  Great 
Seal,  was  not  sealed  till  the  19th,  but  bears  date 
the  4th  April  instant,  the  day  it  would  have 
been  sealed  but  for  the  said  opposition. 


Economy  of  Fuel.  —  Any  new  invention 
which  is  stated  by  competent  judges  to  be 
capable  of  effecting  a  great  saving  of  fuel,  and 
an  almost  total  consumption  of  smoke,  has 
claims  on  the  public  attention  and  investigation. 
Such  an  invention,  we  are  assured,  is  the  steam- 
boiier  furnace  of  Mr.  H.  F.  Baker,  of  Boston, 
United  States.  Soon  after  its  introduction  into 
this  country  Mr.  Wicksteed,  civil  engineer,  at 
the  request  of  the  patentee’s  agent,  made  two 
long  experiments  upon  three  Cornish  boilers, 
first,  without  the  new  furnace  ;  and  secondly, 
the  same  boilers  with  the  new  furnace,  using 
small  Newcastle  coals  of  inferior  quality.  From 
his  details  and  results  of  these  experiments  we 
select  a  few  which  seem  to  exhibit  great  supe¬ 
riority  in  regard  to  the  saving  of  fuel  and  the 
efficiency  of  action  : — 

■Without  new  With  new 
i'urnace. 
lb. 

Coals  consumed  per  hotir. .  313 

Water  evaporated  per  hour  2.170 
Water  per  lb.  of  coals 
from  initial  temperature )  ’ 

Water  from  212°  (latent  1  w 

heat  1,000) . j 

The  last  line  shows  that,  when  taking  the  coals 
from  the  heap,  lib.  of  coals  with  this  furnace 
evaporated  11.8  per  cent,  more  water  than 
without.  Mr.  Wicksteed  adds  that  : — “  After 
this  trial,  which  exhibits  a  saying  of  118,10  per 


cent,  of  fuel  in  the  Cornish  boilers,  I  can  have  no 
hesitation  in  declaring  that  the  saving  of  37  per 
cent,  upon  the  average  stated  to  have  been 
effected  in  the  American  establishments  has  been 
effected,  and  that  there  are  numberless  cases  in 
Great  Britain  where  a  similar  saving  might  be 
produced.”  Mr.  Wicksteed  says  he  had  not  a 
fair  opportunity  of  testing  the  merits  of  this  fur¬ 
nace  as  a  smoke-consumer;  but,  with  one  straight 
flue  to  the  chimney,  as  in  the  American  furnaces, 
he  thinks,  if  a  reduction  of  fuel  were  effected  by 
introducing  slow  combustion  generally,  the 
average  saving  in  our  manufacturing  establish¬ 
ments  would  be  thirty  per  cent,  of  fuel ;  and 
that  “  this  would  cause  an  annual  reduction  of 
smoke  in  proportion  to  the  fuel;  but  there  is 
also  no  doubt  that  the  reduction  of  black  smoke 
evolved  from  the  chimneys  would  be  in  a  much 
greater  proportion  than  the  reduction  in  the 
quantity  of  coals,  in  consequence  of  the  slow 
combustion.”  This  furnace  is  said  to  have  the 
further  merits  of  cheapness  of  construction 
(causing  a  considerable  saving  in  the  first  outlay 
upon  new  boilers  and  buildings),  and  of  being 
cheaply  adapted  to  any  description  of  boiler 
already  set.  None  of  these  furnaces  being  yet 
erected  in  Manchester,  we  are  unable  to  say  any¬ 
thing  of  our  own  knowledge  respecting  their 
merits,  but  we  understand  that  there  is  one  at 
the  works  of  Messrs.  Thomas  Hoyle  and  Sons, 
at  Dukinfield,  which  gives  great  satisfaction, 
both  as  to  its  economy  of  fuel,  and  its  consump¬ 
tion  of  smoke.  Mr.  Graham,  of  that  firm, 
has  stated  that  the  very  careful  experiments 
there  made  with  this  furnace  would  indicate  a 
better  result  than  any  he  had  before  obtained 
from  any  of  the  furnaces  which  he  had  experi¬ 
mented  upon  in  numerous  experiments  on  the 
evaporation  of  water,  and  on  smoke-burning. 
Another  of  these  furnaces  is  at  work  at  the 
Broad  Oak  Print  Works  of  Messrs.  Hargreaves 
Brothers,  at  Accrington,  and  gives  satisfaction 
there.  We  have  seen  a  letter  from  the  United 
States  which  states  that  these  furnaces  are  being 
erected  at  the  Washington  Navy-yard,  under 
the  direction  of  the  engineer-in-chief  of  the 
United  States  Navy,  and  that  they  are  also  to 
be  placed  at  the  other  navy-yard  (Norfolk,  Vir¬ 
ginia). 

On  the  Magnetic  Poweh  of  Mineral  Sub¬ 
stances. — It  appears,  from  the  researches  of  M. 
Delisse,  that  the  magnetic  power  of  the  mineral 
substances  which  compose  the  crust  of  the  globe 
varies  according  to  their  relative  richness  in  iron, 
manganese,  cerium,  &c.,  or  the  magnetic  metals. 
On  the  other  hand,  it  diminishes  in  proportion 
as  they  contain  a  greater  quantity  of  silica,  alu¬ 
mina,  lime,  fluor,  &c. ;  that  is  to  say,  of  substances 
in  which  the  magnetic  action  is  either  null  or  very 
feeble — whilst,  on  the  contrary,  the  diamagnetic 
action  predominates.  All  the  silicated  or  non- 
silicated  minerals  in  which  the  iron  is  present  in 
the  state  of  oxide,  which  have  a  high  magnetic 
power,  contain  at  the  same  time  protoxide  and 
sesquioxide  of  iron ;  but  the  converse  does  not 
always  hold  good.  The  minerals  which  readily 
become  electric  by  heat,  such  as  the  tourmaline, 
&c.,  which  have  magnetic  substances  combined 
with  them,  possess  a  very  slight  magnetic  power, 
and  which  appears  to  depend  only  on  the  pro¬ 
portion  of  the  magnetic  substances.  The  elec¬ 
trical  and  magnetic  properties  of  a  mineral  thus 
appear  to  be  independent  one  of  the  other. 

Public  Exhibition  of  Machinery  at  Ghent. 
We  have  been  favoured  with  the  copy  of  a 
royal  decree  issued  by  the  King  of  the  Belgians 
on  the  23d  of  March  last,  to  the  effect  that  a 
special  exhibition  of  machinery,  frames,  looms, 
and  implements  of  trade  (of  Belgian  or  foreign 
make)  employed  in  the  manufacture  of  yarn  and 
tissues  of  all  sorts,  shall  be  opened  at  Ghent  (on 
the  occasion  of  the  exhibition  of  the  produce  of 
the  industry  of  Flanders)  in  the  month  of  July. 
It  should  be  distinctly  understood  that  the  royal 
ordinance  exclusively  refers  to  “mechanical 
agents”  properly  so  called,  and  not  to  motive  or 
“transmissive”  powers.  Special  rewards,  con¬ 
sisting  of  commemorative  medals,  of  gold,  silver, 
1  and  bronze,  will  be  awarded  to  $uch  exhibitors 
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as  shall  appear  to  merit  such  a  distinction.  The 
Government  reserves  to  itself  the  right  of  making 
the  acquisition— as  models,  either  for  the  imme¬ 
diate  use  of  trade,  or  for  deposit  in  the  state 
collections — of  any  machines  or  implements  pre¬ 
senting  important  improvements.  Every  facility 
of  conveyance  will  be  afforded  to  foreign  exhi¬ 
bitors,  and  no  import  duties  will  be  levied  on 
the  machines  unless  declared  to  be  imported  for 
use.  Exhibitors  must  affix  to  each  article  a  note 
explanatory  of  its  use,  as  well  as  the  price  de¬ 
manded.  A  notice  of  some  days  must  also  be 
given  to  the  Minister  of  the  Interior.  Inde¬ 
pendently  of  the  above  exhibition,  the  communal 
f  etes  of  the  city  of  Ghent,  which  will  be  -^ery  in¬ 
teresting  to  foreigners,  will  take  place  at  the 
same  time. 

City  Commissioners  of  Sewers. — On  Tues¬ 
day,  the  24th  inst.,  a  meeting  of  the  commis¬ 
sioners  took  place  in  Guildhall.  Mr.  Deputy 
Peacock  presided.  After  a  motion  by  Mr. 
Deputy  Lake,  who  complained  of  the  state  of 
the  carriage-way  in  Leadenhall- street,  had  been 
agreed  to,  the  surveyor  put  in  the  report  on  the 
practice  of  turning  the  contents  of  cesspools  into 
the  sewers,  which  was  read,  and  ordered  to  be 
entered  on  the  journals;  and  a  motion  by  Mr. 
Blake  on  the  same  subject  was  agreed  to  unani¬ 
mously.  Mr.  Daw,  the  chief  clerk,  then  read 
the  report  as  to  the  supply  of  water,  which, 
after  some  observations  from  Mr.  Deputy  Stacy 
and  Mr.  Blake,  was  also  ordered  to  be  entered 
on  the  journals.  A  number  of  tenders  for  the 
cleansing  of  the  streets  of  the  City  were  then  re¬ 
ceived,  and  it  was  determined  to  refer  the  sub¬ 
ject  to  the  general  purposes  committee.  Mr. 
Deputy  Godson  brought  the  subject  of  the  whale¬ 
bone-boiling  in  Aldersgate-street  before  the 
meeting,  which,  after  some  discussion,  was,  on 
the  motion  of  Mr.  Harrison,  ordered  to  be  re¬ 
ferred  to  the  committee  of  ‘health.  A  com¬ 
munication  from  the  secretary  of  the  Great 
Central  Gas  Company  was  read,  and  ordered  to 
be  referred  to  the  general  purposes  committee. 
Annexed  to  the  letter  was  a  document,  said  to 
be  of  much  importance,  but  which  was  not  read, 
and  the  court  adjourned  without  deciding 
whether  or  not  it  should  be  published. 

Births  and  Deaths  in  the  Metropolis 
during  the  Week  ending  April  21. — The 
total  number  of  deaths  in  the  metropolis  during 
the  week  ending  Saturday  last,  according  to  the 
register  of  the  Registrar- General,  was  1,089, 
being  an  excess  on  the  weekly  average  of  spring 
of  126.  Epidemic  diseases  show  a  large  in¬ 
crease,  being  248 — an  increase  of  50  ;  measles, 
scarlatina,  cholera,  and  typhus  have,  however, 
scarcely  exceeded  the  usual  amount.  The  excess 
of  mortality  arises  from  hooping-cough,  bron¬ 
chitis,  and  phthisis.  Cholera  has  been  fatal  only 
in  one  case,  which  occurred  in  Whitechapel ;  the 
sufferer  was  a  woman,  aged  32.  The  number  of 
births  during  the  same  week  was  1,348.  The 
mean  temperature  of  the  w’eek  was  only  3.71. 

The  Cholera  in  Ireland. — We  have  just  re¬ 
ceived  the  following  alarming  accounts  from 
Dublin  :  In  addition  to  the  other  calamities 

which  have  fallen  upon  the  western  provinces  is 
to  be  added  the  fearful  spread  of  pestilence. 
Accounts  reached  town  this  day  (April  26) 
which  state  that  the  cholera  is  rapidly  thinning 
the  peasantry  in  Ballinrobe,  in  the  county  of 
Mayo,  and  that  it  lias  also  broken  out  in  great 
virulence  in  the  workhouse  of  Ballinasloe,  in  the 
county  Galway.  A  letter  from  the  latter  to'wn, 
dated  last  night,  says  : — ‘  The  greatest  consterna¬ 
tion  has  prevailed  here  since  morning  in  conse¬ 
quence  of  the  appearance  of  cholera  in  one  of  the 
auxiliary  workhouses,  with  which  the  town  is 
crowded.  Up  to  the  present  time  we  understand 
there  have  been  no  less  than  87  cases,  of  which 
22  have  already  proved  fatal.  The  disease  has 
now  broke  out  in  another  of  these  workhouses, 
where  12  cases  have  already  occurred,  and  two 
deaths.  We  fear  that,  humanly  speaking,  there 
is  every  probability  of  the  malady  committing 
fearful  ravages  in  this  town,  there  being  no  less 
than  sixteen  auxiliary  houses  crowded  with 
paupers,’  Extract  from  a  letter  dated  Ballinasloe, 
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24th  A.pril  : — ‘  I  regret  to  have  to  tell  you  that 
the  cholera  has  made  its  appearance  here,  and 
the  town  is  in  a  frightful  state  this  morning. 
There  were  upwards  of  20  new  cases  of  cholera 
this  morning.  I  hear  more  since;  there  were 
several  deaths  last  night  through  the  town  ;  and 
in  the  vicinity  persons  are  lying  dead,  and  no 
one  to  bury  them.’  ” 

TiiE  Cholera  in  France. — The  committee 
appointed  to  examine  the  credit  of  500,000f.  ap¬ 
plied  for  by  the  Government  to  guard  against 
the  spread  of  cholera  has  decided  in  favour  of 
granting  the  credit.  M.  Turck,  in  his  report, 
says  “The  Asiatic  cholera  has  existed  for  the 
last  six'” months  in  France.  It  has  attacked  14 
departments,  and  fallen  on  4,500  persons,  2,500 
of  whom  have  died.  Amongst  these  latter  many 
were  affected  with  other  maladies ;  in  conse¬ 
quence,  we  have  to  hope  that  the  average  of  the 
mortality  will  not  augment,  even  in  the  depart¬ 
ments  where  the  cholera  Avas  most  inveterate. 
It  was  far  being  so  in  1832;  at  that  period  the 
cholera  raged  in  70  departments,  and  Paris  alone 
lost  18,000  inhabitants.  It  is  true  that  at  that 
time  it  exercised  its  ravages  for  a  whole  year, 
but  at  the  end  of  six  months  it  had  reached  its 
greatest  intensity,  and  then  declined. — Galignani’s 
Messenger. 

Hotal  College  of  Surgeons. — The  following 
gentlemen  having  undergone  the  necessary  ex¬ 
aminations  for  the  diploma  were  admitted  mem¬ 
bers  of  the  college,  at  the  meeting  of  the  Court 
of  Examiners  on  the  20th  inst. : — Messrs.  Edgar 
William  Mayne,  Hon.  East  India  Company’s 
Service,  Bengal;  John  Frederick  Pritchard, 
Portsmouth  ;  Henry  Edward  Brameld,  Swinton, 
near  Rotherham;  Augustus  Law,  Artillery - 
place,  Finsbury-square  ;  William  Tidmas,  Lon¬ 
don;  John  Cox  Lynch,  London;  William  Tomlin, 
Nottingham  ;  Edwin  Younge,  Walesby,  Lincoln¬ 
shire  ;  William  Harrison,  Bedford ;  Thomas 
O’Kearney  Gordon,  Cork  ;  Christopher  Antisell 
Allen,  Dublin  ;  and  Henry  Briggs,  Halifax. 

Apothecaries’-hall.— The  following  are  the 
names  of  gentlemen  who  passed  their  examina¬ 
tion  in  the  science  and  practice  of  medicine  and 
received  certificates  to  practise  on  Thursday, 
April  19 :  — Frederick  Deike,  Hastings;  William 
Matthew  Sheppard,  Fulham ;  Isaac  Tucker, 
Westbury  Leigh ;  John  Clarke,  Greenham, 
Berks;  Phillip  William  Govett,  Plymouth; 
John  Higginbottom,  jun.,  Nottingham  ;  Thomas 
John  Warburton,  Betley,  Staffordshire ;  Thomas 
Hutchinson,  Camborne,  Cornwall ;  James  Den¬ 
ton  Hulme,  Leicester ;  James  Newham,  Lyme 
Regis  ;  Edmund  Whitaker,  Bacup,  Lancashire  ; 
James  William  Crow,  Gorleston,  Suffolk  ;  David 
Morris  Thomas,  Cwmamman,  Carmarthenshire. 

The  Cultivation  of  Flax. — We  are  glad  to 
perceive  that  the  sowing  of  flax  in  the  Queen’s 
County  is  speedily  progressing ;  and  that  the 
farmers  are  beginning  to  appreciate  the  utility  of 
this  valuable  crop.  Those  who  have  not  already 
devoted  a  portion  of  their  land  to  the  growing  of 
flax  we  would  recommend  to  try  the  experiment 
even  on  a  moderate  scale  ;  for  the  sowing  season 
will  continue  up  to  the  end  of  this  month. 
There  can  be  no  doubt  of  the  beneficial  results 
that  Avill  accrue  to  those  who  take  advantage  of 
our  suggestion.  Contrasting  the  price  of^coni 
with  that  of  flax,  the  figure  is  in  favour  of  the 
latter.  It  has  been  ascertained  that  the  flax  of 
last  year’s  growth  was  the  most  remunerating 
crop  that  had  been  sown  in  all  parts  of  the  king¬ 
dom.  It  met  with  a  ready  sale  in  Dublin,  and 
at  the  flax-mills  of  the  north,  to  which  new  con¬ 
veyance  is  open  by  railway  at  small  charges. 
The  importation  of  the  best  Riga  seed  is  very 
large  this  year,  and  the  price  not  exorbitant. 
Our  reporter,  who  had  been  through  the  Abbey- 
leix  land,  is  preparing  in  that  neighbourhood  for 
the  reception  of  flaxseed  ;  Mr.  Leigh’s  flax-mill 
is  in  rapid  progress,  and  will  be  in  full  working 
order  against  the  harvesting  of  the  new  crop. — 
Leinster  Exgjress, 

The  Tea  Plant  in  America. — Our  news 
columns  have  already  spoken  of  the  eflTort  of  Mr. 
Junius  Smith  to  introduce  the  tea  plant  into 
South  Carolina.  W e  shall  be  glad  if  the  attempt 


succeed  ;  but,  in  the  meanwhile,  the  exploit  of 
introducing  it  is  no  such  great  and  astonishing 
one  as  some  of  our  contemporaries  seem  to  think 
The  wonder  is,  that  we  in  the  United  States,  so 
full  of  energy  and  quickness  as  we  are  in  every 
speculative  undertaking,  had  been  so  supine  in 
this  matter,  alloAving  other  countries  in  the  New 
World  to  take  the  lead  of  us  entirely.  The  tea 
plant  was  introduced  into  Brazil  more  than  thirty 
years  ago.  As  early  as  1817  the  travellers  Spix 
and  Von  Martins  described  the  10,000  tea  plants 
growing  in  the  Imperial  Botanic  Garden  at  Rio, 
under  the  charge  of  Chinese  cultivators,  as  well 
as  the  tea  produced,  which  proved  to  be  of  a 
strong,  “  rather  earthy,  and  rough”  flavour. 
Even  poor  despised  Mexico  had  the  honour  of 
anticipating  us  in  the  experiment  of  the  tea 
culture.  The  late  Lieutenant  Ruxton,  author  of 
“Rough  Notes  of  a  Journey  through  Mexico,” 
in  1847,  found  the  plant  growing  in  the  gardens 
of  the  factory  at  Mapimi  (a  very  out  of  the  Avay 
village  on  the  road  from  Saltillo  Chihuahua),  and 
was  told  that  the  leaves  were  “  of  very  tole¬ 
rable  flavour.”  There  will  be  no  difficulty  in 
cultivating  the  tea  plant  in  the  United  States. 
The  great  desideratum  will  be  to  produce  good 
tea  at  moderate  prices.” — American  Paper, 

Cork  Fibre  Mattresses. — A  number  of  ex¬ 
periments  to  exhibit  the  power  and  utility  of 
this  invention,  which  was  described  some  time 
back,  took  place  at  the  City  Swimming-baths, 
near  the  City  Saw-mills,  on  the  Regent’s- canal, 
last  week,  in  the  presence  of  several  officers  of 
the  Imperial  Russian  Navy,  and  Mr.  March,  of 
the  Russian  Consulate,  and  others  connected 
with  the  shipping  interest.  Messrs.  Thomas 
Paul  and  Co.,  steamboat-fitters  to  the  Russian 
Government,  who  had  prepared  the  seamen’s 
bedding  for  the  experiments,  attended  to  conduct 
the  experiments.  The  bedding,  &c.,  of  a  sea¬ 
man,  rolled  up  cylindrieally,  according  to  the 
naval  regulations,  into  a  bundle  of  the  diameter 
of  eleven  inches,  and  containing  a  mattress  of 
the  cork  fibre  weighing  nine  pounds,  was  found 
sufficiently  buoyant  to  support  above  the  water 
three  persons  who  clung  to  it.  A  raft  was  then 
constructed  with  great  expedition,  with  oars  and 
mattresses  of  the  cork  fibre  or  cuttings,  being 
about  six  feet  in  length  and  eight  feet  in  width ; 
upon  this  three  of  the  company  floated  high  and 
dry,  and  it  was  very  apparent  that  it  was  capable 
of  supporting  many  more.  The  efficacy  of  this 
invention,  though  severely  tested,  was  fully 
proved.  The  Russian  officers  present  expressed 
their  satisfaction  at  the  result  of  the  experiments, 
and  stated  that  it  Avould  prove  very  useful  in 
those  vessels  of  the  Imperial  Navy  employed  on 
the  Circassian  coast  of  the  Red  Sea,  where  ship¬ 
wrecks  are  of  frequent  occurrence.  Some  further 
experiments  with  small  bolsters,  intended  for 
emigrants,  were  also  made,  which  proved  that 
a  very  small  quantity  of  the  material  would  float 
a  man,  and  enable  him  to  escape  drowning  from 
shipwreck. 

Consumption  of  Spirits  in  England. — A  re¬ 
turn  moAmd  for  by  Mr.  Moffatt,  M.P.,  shows  that 
the  gross  total  quantity  of  proof  spirits  distilled 
in  the  United  Kingdom  during  the  year  1848 
amounted  to  23,230,066  galhjns,  of  which 
6,046,171  were  distilled  from  maltonly ;  16,944,189 
from  a  mixture  of  malt  with  unmalted  grain  ; 
126,282  from  a  mixture  of  sugar  or  molasses  with 
unmalted  grain ;  99,175  from  sugar,  and  13,709 
from  molasses.  The  total  quantity  of  proof  spi¬ 
rits  entered  for  home  consumption  in  the  United 
Kingdom  in  the  same  year  amounted  to 
22,234,379  gallons,  yielding  a  duty  of  £5,517,084. 
The  quantity  of  proof  spirits  imported  into  15ng. 
land  from  Scotland  was  2,080,216,  paying  a  duty 
of  £814,751  ;  and  the  quantity  from  Ireland, 
1,029,802,  paying  a  duty  of  £403,339.  The 
quantities  imported  into  Ireland  from  Scotland, 
and  into  Scotland  from  Ireland,  in  1848,  amounted, 
respectively,  to  591,337,  and  to  38,102.  The 
quantity  of  proof  spirits  permitted  out  of  dis¬ 
tillers  stocks  in  England  in  1848  amounted  to 
5,363,584  gallons  ;  the  quantity  of  British  brandy 
permitted  out  of  rectifiers’  stocks  to  284,066 
gallons ;  and  the  quantity  of  spirits  of  wine  so 


permitted  amounted  to  277,146  gallons.  The 
quantity  of  rum  received  into  rectifiers’  stocks 
in  England,  Scotland,  and  Ireland,  amounted, 
respectively,  to  121,408,  20,235,  and  5,288  gal¬ 
lons.  The  quantity  of  proof  spirits  put  into 
bond  in  1848  was  11,206,270  gallons;  and  the 
quantity  delivered,  duty  paid,  direct  from  dis¬ 
tillers’  stocks,  to  12,023,796  gallons.  Lastly,  the 
quantity  of  proof  gallons  of  British  compounds 
and  spirits  of  wine  permitted  from  rectifiers’ 
stocks  for  exportation  to  foreign  parts,  under 
drawback,  amounted  to  31,929. 


TO  CORRESPONDENTS. 


“  W.  S.,  Manchester.”— The  article  on  Vitrifiable 
Pigments  is  concluded  for  the  present.  We  expect, 
however,  some  further  information  on  this  in¬ 
teresting  subject  from  the  same  and  other  sources. 
An  increase  in  the  proportion  of  the  fluxes  would 
probably  answer  your  purpose.  The  crystallized 
boracic  acid  is  prepared  as  follows : — Dissolve 
purified  borax  (biborate  of  soda)  in  about  four 
times  its  weight  of  water,  and  add  sulphuric  acid 
to  the  solution  until  the  .liquid  acquires  a  distinct 
acid  reaction.  The  sulphuric  acid  combines  with 
the  soda,  and  the  boracic  is  deposited  upon  the 
refrigeration  of  the  liquid,  in  a  confused  group  of 
shining  scaly  crystals.  Thrmv  these  crystals  on  a 
filter,  and  wash  them  with  water,  to  remove  the 
adhering  sulphate  of  soda  and  sulphuric  acid ; 
purify  the  washed  crystals  by  solution  in  water 
and  recrystallization.  Fuse  the  crystals  in  a 
platinum  cruicble,  dis.mlvethe  fused  mass  again  in 
hot  water,  and  recrystallize  once  more.  The 
mode  of  preparing  anhydrous  sulphate  of  the  per¬ 
oxide  of  iron  is  as  follows: — Dissolve  a  certain 
quantity  (as  much  as  you  may  reqtiire)  of  the 
transparent  green  crystals  of  copperas  of  com¬ 
merce  in  their  own  weight  of  boiling  water,  acidu¬ 
late  the  solution  with  sulphuric  acid,  and  let  the 
green  vitriol  recrystallize.  Take  of  the  crystals, 
4  ounces;  oil  of  vitriol,  3.1  ounces;  water,  1  quart. 
Mix,  dissolve,  and  boil.  Add  to  the  boiling  solu¬ 
tion  gradually,  and  in  small  portions  at  a  time,  9 
drachms  of  nitric  acid  ;  stir  the  mixture  after  each 
addition  of  the  nitric  acid,  and  keep  boiling  for  a 
minute  or  two  after.  Evaporate  the  solution  to 
dryness. 

“  P.”— The  pills  alluded  to  are  prepared  as  follows : — 
Take  of  compound  squill  pill,  20  grs. ;  calomel,  5 
grs. ;  powdered  opium,  3  grs.  Mix,  and  form  into 
six  pills.  Dose,  one  or  two  pills  at  bedtime. 
These  pills  are  given  as  an  expectorant ;  they  act 
sometimes  also  as  a  gentle  laxative. 

“T.  R.” — Broken  pieces  of  amber  may  be  joined 
together  by  smearmg  the  fractured  surfaces  with 
linseed  or  boiled  oil,  and  then  strongly  pressing 
them  together,  holding  them  at  the  same  time 
over  a  charcoal  fire,  pr  heating  them  in  any  other 
way  in  which  they  will  not  be  exposed  to  injury. 

“Chemicus.”— We  beg  to  decline.  - 

“A  Painter.” — We  can  give  no  opinion  on  the 
subject. 

“  W.” — We  have  not  yet  received  an  answer  to  our 
inquiries  on  the  matter. 

“A  Brewer.” -You  will  find  the  fullest  information 
on  the  subject  in  the  present  number. 

“  Soda-water.”— We  should  say  the  product  may 
be  utilized  for  any  purpose  to  which  sulphate  of 
lime  IS  applicable. 

A  1  obacconi.st.  — The  term  amadou  is  derived 
ti  onr  the  hrench,  and  is  applied  to  a  spongy,  com¬ 
bustible  substance,  made  from  a  species  of  mush¬ 
room  which  grows  on  the  trunks  of  old  trees. 

“Mr.  Miller.” — Decidedly  not.  Let  them  try  it. 

“A  Novice.”— We  are  sorry  we  cannot  assist  you. 

“Inquirer”  is  referred  to  No.  98  of  the  Pharma¬ 
ceutical  limes. 

A  Kentish  Druggist.” — The  chapter  on  Extracts 
111  Soubeiran’s  Course  of  Practical  Pharmacy 
gives  the  fullest  instructions  for  the  preparation 
of  extracts.  Next  week’s  number  will  contain 
the  formula  for  preparing  Extractum  Sarzae.  We 
quite  agree  with  our  coriespondent  on  the  subject 
mentioned  in  his  letter,  and  shall  shortly  give  a 
series  of  formulas. 

“  Inventor.” — Most  willingly.  Send  us  the  article 
for  inspection. 

“P;  C.” — We  know  no  firm  of  the  name  of  Bauer- 
bacher  and  Co.,  at  all  events  not  in  London. 


THE  CHEMICAL  TIMES 


347 


ORIGINAL  SERIES. 

ON  BENZOLE  :  ITS  NATURE  AND 
UTILITY. 

A  LECTURE. 

By  C.  B.  MANSFIELD,  Esq.* 

It  is  of  a  substance  that  I  have  to  speak  this 
evening, — of  its  actual  chemical  relations  to  other 
substances,  and  of  its  possible  practical  relations 
to  some  important  purposes  of  economical  life. 
Before  introducing  it,  however,  with  all  its  habits 
and  peculiarities,  to  an  audience  to  whom  it  may 
he  a  stranger,  I  should  apprize  you  duly  of  its 
birth,  parentage,  and  education. 

Benzole  is  a  hydrocarbon  spirit,  one  of  the 
numerous  offspring  of  the  union  of  hydrogen  and 
carbon,  born  (at  least  in  its  latest  appearance,  of 
which  I  have  more  particular  occasion  to  speak, 
for  it  has  had  many  birthplaces)  in  coal-tar  ; 
and  redeemed  from  its  native  foulness  by  the 
civilizing  process  of  distillation.  In  asking  their 
attention  to  coal-tar,  I  must  apologize  to  the 
gentler  of  my  hearers,  whom  I  cannot  suppose  to 
be  in  any  way  acquainted  with  so  plebeian  a 
material,  for  bringing  it  here  before  them  ;  and 
perhaps  I  must  plead  guilty  of  wilful  dishonesty 
in  not  confessing  on  my  title  that  my  subject 
would  compel  me  to  descant  upon  this  unplea¬ 
sant  compound  ;  but,  feeling  that  no  Englishman 
is  bound  to  criminate  himself,  I  did  not  think  it 
necessary  to  announce  my  intended  delinquency. 

It  is  essential,  then,  to  the  appreciation  of  my 
subject  that  it  should  be  understood  what  coal- 
tar  is.  It  is  a  species  of  the  genus  tar,  of  the 
class  bitumina.  The  name  tar  is  applied  to  an 
easily-recognisable  group  of  substances,  some  of 
which  are  natural  and  some  are  artificial.  Of 
the  former  division,  these  specimens  from  Ran¬ 
goon,  from  Barbadoes,  and  from  Derbyshire  are 
instances ;  of  the  latter,  this  beechwood  tar, 
formed  in  the  manufacture  of  acetic  acid  from 
wood,  this  pine-wood  tar,  commonly  called 
Stockholm  tar,  and  coal-tar,  are  examples.  All 
these  substances  are  characterized  by  a  dark 
colour,  black  or  brown,  by  a  liquidity,  or  semi¬ 
liquidity,  similar  to  that  of  treacle,  by  greater  or 
less  evaporability,  by  inflammability  (when 
sufficiently  heated),  by  oiliness,  or  insolubility 
in  water,  and  by  the  solubility  in  liquid  hydro¬ 
carbons,  which  belongs  to  all  really  bituminous 
matters.  We  feel  compelled,  by  the  similar 
properties  of  all  these  products,  to  class  them 
together,  although  we  do  not  know  that  they  are 
of  similar  origin,  and  thorrgh  their  behaviour  is 
in  some  respects  sufficiently  different  to  make  it 
obvious  that  they  are  not  identical  species.  All 
the  tars  which  are  produced  in  the  arts  are 
formed  by  the  decomposition  of  organic  matters, 
at  heats  about  or  above  redness,  usually  in  re¬ 
torts,  from  which  these  products,  being  volatile, 
escape  by  distillation.  But  though  many  of 
the  natural  tars  are  found  exuding  from  the 
earth  in  warm  climates,  or  in  districts  which 
either  are  or  have  bren  volcanic,  w^e  have 
no  evidence  that  a  very  high  temperature 
has  been  concerned  in  their  production  ;  in¬ 
deed  the  circumstances  trnder  which  some  of 
them  are  found  seem  to  negative  that  conclu¬ 
sion. f  Perhaps  it  may  be  correctly  stated  that 
tars  are  substances  having  the  physical  cha¬ 
racteristics  just  now  enumerated,  that  they  are 
mixtures  of  various  bodies,  chiefly  volatile  hy¬ 
drocarbons,  resulting  from  the  decomposition  of 

*  The  substance  of  this  lecture  was  delivered 
at  the  Royal  Institution  of  Great  Britain,  on 
Friday,  April  27,  1849. 

t  It  is  extremely  probable  that  organic  matters 
may  be  artificially  converted  into  true  tars  with¬ 
out  being  subjected  to  heat.  Aniline  is  formed 
in  the  fermentation  of  indigo,  and  benzole  may 
be  termed  by  passing  the  vapour  of  oil  of  bitter 
almonds  over  spongy  platinum  ;  the  conversion, 
too,  of  animal  fibrine  into  the  oily  substance, 
“  adipheere,”  under  certain  peculiar  circum¬ 
stances,  may  tlirow  light  on  this  consideration. 


organic  matters  under  conditions  of  time  and 
temperature,  the  limits  of  which  are  not  yet 
ascertained.  It  may  be  suggested  that  their 
evolution  is  connected  with  a  peculiar  state  of 
fermentation,  which  is  rapidly  induced  in  organic 
substances  by  great  heat,  but  which  may  occur 
also  more  slowly  under  lower  temperatures — a 
bituminous  fermentation.  This  may  seem  the 
more  probable  when  it  is  considered  in  how' 
many  chemical  transformations  time  and  tempe¬ 
rature  seem  to  be  agents  mutually  replaceable, — 
convertible  terms  in  the  formula  of  operation. 
Mr.  Grove  recently  reminded  us  here  of  the 
difficulty  of  forming  a  satisfactory  notion  of  the 
one  of  these  properties  of  matter  :  perhaps  it  is 
not  more  easy  to  perceive  at  once  the  correlation 
of  the  other  with  all  the  forces  on  which  we  are 
accustomed  to  speculate.  Can  it  be  that  the 
only  connection  between  these  qualities  lies  in 
their  verbal  derivation  ?  or  does  not  rather  the 
identity  of  their  etymology  imply  a  conception 
of  a  deeper  harmony  between  these  mysteries 
than  can  be  realized  by  resting  satisfied  on  a 
mere  accident  of  nomenclature  or  on  a  superficial 
pun  ? 

This  coal-tar,  then — the  birthplace  of  my  ben¬ 
zole — is  formed  by  the  bituminous  fermentation 
of  certain  sorts  of  coal.  It  occurs  in  the  forma¬ 
tion  of  our  common  illuminating  gas,  its  removal 
from  which  is  the  first  process  of  purification  to 
which  the  gas  is  subjected  on  its  tortuous  journey 
from  the  retorts  to  the  burners.  The  coals  used 
for  this  purpose  are  generally  called  bituminous  ; 
there  are  many  varieties  of  them.  Cannel  coal 
and  the  common  coal  from  Newcastle  are  in¬ 
stances  of  those  which  yield  much  tar,  and  to 
w’hich  the  epithet  “  bituminous’’  is  applied. 
This  adjective,  however,  is  to  coal  a  misnomer, 
for  these  coals  contain  no  bitumen.  Here  is  a 
piece  of  bitumen— a  solid  species — an  asphaltum 
from  the  western  coast  of  Africa,  near  Ambriz, 
where  it  exudes  liquid  from  the  rock  on  the  surface 
of  the  ground,  and,  its  more  volatilepart  evapora¬ 
ting,  this  brittle  solid  remains.  It  is  like  some 
coals  in  appearance,  but  the  difference  of  its  nature 
will  be  evident  from  a  simple  experiment.  Here 
is  a  small  quantity  of  benzole  ;  the  piece  of  bitu¬ 
men  is  rapidly  dissolved  in  the  liquid,  even  cold, 
on  which  it  confers  its  deep  brown  colour.  Here 
again  are  two  specimens  of  “  bituminous”  coal  — 
cannel  coal,  and  a  rich,  flame-burning  coal  from 
Newcastle  :  they  are  finely  pounded  in  a  mortar, 
to  get  them  into  the  state  most  favourable  for 
solution.  I  place  the  mixed  powder,  thus  testing 
both  at  once,  in  this  benzole,  which  I  boil ;  you 
will  see  that  the  hydrocarbon,  after  this  treat¬ 
ment,  filters  through  paper  almost  as  colourless 
as  it  was  before  ;  it  has  taken  nothing  into  solu¬ 
tion  even  after  boiling  ;  there  was  not  a  trace 
of  bitumen  in  the  coal.  Not  only  is  this 
bituminous  coal  not  bituminous,  but — hilumi- 
niferous  as  it  is — it  has  not  a  whit  more 
tendency  to  yield  bitumen  on  decomposition 
than  most  other  materials  of  organic  origin. 
Equally  from  resins,  w'ood,  bone,  fat,  muscle, 
may  be  obtained  by  destructive  distillation;  all 
these  substances  are  as  copiously  bitumiiriferous 
as  the  richest  coal,  but  no  human  body  but  an 
Egyptian  mummy  would  submit  quietly  to  be 
called  bituminous. 

A  negative  assertion  of  what  a  subject  is  not 
ought,  perhaps,  in  justice,  to  be  followed  by  a 
positive  statement  of  what  it  is  ;  in  the  present 
case,  however,  this  is  unfortunately  impossible. 
The  nature  of  the  substance  in  coal  to  which  the 
gas  and  tar  owe  its  origin  is,  I  believe,  quite 
unknown.  It  is  very  remarkable  that,  though 
chemists  have  assidvtously  analyzed  and  defined 
the  various  compounds  which  make  up  the  great 
bulk  of  nearly  all  the  material  bodies  within 
their  reach,  animal,  vegetal,  and  mineral,  we 
have  been  left  quite  in  the  dark  as  to  what  coal 
is.  We  know  what  it  has  been — an  accumula¬ 
tion  of  vegetal  organisms.  We  know  that  lime¬ 
stone  is  carbonate  of  lime,  that  woody^  fibre  is  a 
definite  chemical  compound,  that  muscle  and 
sinew  are  made  up  chiefly  of  fibrine  and  gelatine, 
whose  composition  we  know  exactly  ;  but  we 
have  no  information  as  to  what  substances  con¬ 


stitute  the  vast  coal-beds  with  which  our  coun¬ 
try  has  been  blessed.  We  are  aware  that  their 
mass  is  composed  of  the  elements  oxygen,  hydro¬ 
gen,  nitrogen,  and  carbon,  but  of  the  compounds 
into  which  these  elements  are  grouped  in  coal 
we  have  not  even  an  hypothesis. 

Now',  though  it  is  the  ultimate  analyses  which 
are  of  practical  utility  in  assigning  their  value  as 
fuel  to  different  sorts  of  coal,  it  is  a  knowledge 
of  the  proximate  constitution  of  these  materials 
which  would  be  of  interest  to  the  chemist, 
which  would  enable  him  to  assist  the  geo¬ 
logist  in  speculating  on  the  circumstances 
under  which  vegetal  fibre  has  been  strati¬ 
fied  into  mineral  masses,  and  which  would 
give  a  double  usefulness  to  the  knowledge 
which  we  may  obtain  of  the  new  substances 
which  we  procure  by  the  decomposition  of  the 
coal  itself.  At  present  we  can  only  look  upon 
these  latter  products  with  an  isolated  interest, 
that  which  their  own  intrinsic  worth  may  attach 
to  them.  The  coke,  the  tar,  the  gas,  the  solid 
liquid  and  fluid  products  in  which  the  coal  lives 
again  after  its  dissolution  in  the  retorts,  cannot 
be  connected  with  the  former  bodies  in  w'hich 
they  existed  in  the  coal  by  any  intelligible 
scheme  of  metamorphosis.  All  we  know  is  that 
the  transmigration  has  occurred.  The  thread  of 
consciousness,  as  it  were,  is  broken ;  and  we 
must  rest  content  with  what  we  can  find  out  of 
the  products  we  can  actually  see  and  handle, 
till  we  have  attained  by  experiment  to  intro- 
vision  into  the  retorts,  or  to  intuition  into  the 
essence  of  coal. 

Benzole,  then,  as  a  native  of  coal-tar,  must 
stand  or  fall  in  our  estimation  by  its  own  pre¬ 
sent  merits,  and  cannot  rest  its  claims  to  your 
attention  upon  any  character  it  possessed  in  a 
former  state  in  the  coal-field.  A  fair  judgment 
on  it  may  be  facilitated  by  a  comparison  of  it 
with  the  other  bodies  which  accompany  it  in  the 
tar.  In  pursuit  of  this  we  must  continue  our 
consideration  of  this  material.  In  the  igneous 
decomposition  of  the  coal  this  substance  splits 
up  into  a  great  number  of  products,  of  which  by 
far  the  larger  number  take  their  place  in  the 
tar,  which,  with  the  aqueous  solution  of  various 
matters  called  jthe  ammoniacal  liquor,  which  is 
condensed  with  it,  forms  the  liquid  part  of  the 
result.  It  contains,  also,  entangled  with  it  in 
solution,  a  certain  quantity  of  substances,  which, 
being  usually  aeriform,  belong  specially  to  the 
gaseous  produce  of  the  operation. 

Coal-tar  exceeds  in  w'eight  most  members  of 
its  genus  ;  you  will  see  that  wffien  poured  into 
Avater  it  sinks  at  once  to  the  bottom,  while  this 
natural  tar  from  a  coal  mine  in  Derbyshire  floats 
on  the  surface  of  the  same  liquid.  The  mamrer 
of  its  origiir  has  already  pointed  out  to  us  that 
evaporability  is  among  its  physical  qualities  :  it 
may  accordingly  be  distilled,  and  by  thus  treat¬ 
ing  it  Ave  obtain  a  further  insight  into  its  con¬ 
stitution.  The  result  of  this  process  at  once 
shoAvs  us  that  it  is  not  a  single  compound  ;  and 
we  find,  in  fact,  that  it  is  made  up  of  a  variety 
of  substances  which  are  mixed  together  in  appa¬ 
rently  inextricable  confusion. 

The  distillation  of  this  coal-tar  is  a  branch  of 
trade  that  is  conducted  on  a  large  scale  in  many 
places  ;  by  this  treatment  it  is  separated  into  three 
distinct  products  as  the  operation  proceeds — 
firstly,  naphtha,  or  light  oil,  which  you  will  see  is 
lighter  than  water;  secondly,  “dead  oil,”  w'hich 
you  will  observe  sinks  in  Avater,  and  Avhich  dis¬ 
tils  after  all  the  naphtha  has  come  over ;  and, 
thirdly,  pitch,  which  remains  behind  in  the 
retort,  and  which  on  cooling  becomes  this  black 
solid  mass.  The  pitch,  too,  if  run  off  into  retorts 
adapted  for  exposing  it  to  a  still  higher  tempe¬ 
rature,  may  be  farther  distilled,  for  it  consists 
chiefly  of  hydrocarbons  volatile  Avithout  decom¬ 
position  ;  of  them  this  A\'ax-like  solid  para- 
naphthaline,  and  this  remarkable  yellow  poAA'der 
(which  is  the  last  product  given  off  at  tempera¬ 
tures  nearly  approaching  redness),  are  instances. 
Some  of  these  latter  substances  have  boiling 
points  higher  than  that  of  mercury,  and  it  is 
possible  that  they;  might  be  conveniently  used 
for  thermometers,  instead  of  that  metal,  for  indi- 
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eating  higher  temperatures  than  those  which 
mercury  will  ascertain  for  us.  When  the  pitch 
is  thus  treated  there  remains  in  the  retort,  as 
the  result  of  a  partial  decomposition  of  some  of 
its  constituents,  a  beautiful  coke  of  a  cellular 
structure  and  extreme  hardness,  probably  ap¬ 
proaching  as  nearly  to  a  pure  carbon  as  any  form 
of  charcoal  that  we  can  obtain. 

[Th  he  continued. '\ 
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In  November,  1846,  Mr.  Staite  took  out  a  pa¬ 
tent  “  for  certain  improvements  in  lighting,” 
which  consisted  of  a  method  or  methods  of  main¬ 
taining  an  uniform  distance  between  the  charcoal 
points  of  an  electric  apparatus.  The  following 
is  the  most  simple  and  efficient  of  the  means 
deseribed  in  the  specification  of  this  pa¬ 
tent: — The  charcoal  electrodes  are  made  to  fit 
into  two  hollow  brass  cylinders,  in  which  they 
slip  up  and  down  freely.  The  ends  of  the  elec¬ 
trodes  are  supported  on  a  solid  cylinder  of  plaster 
of  Paris,  and  are  kept  constantly  in  contact  with 
this  cylinder  by  a  spiral  spring  within  each  of 
the  hollow  cylinders,  which  presses  the  charcoal 
down  as  the  lower  ends  are  destroyed  by  the 
action  of  the  electricity.  The  ends  of  the  elec¬ 
trodes  may  be  made  to  touch  each  other  by  means 
of  an  adjusting  screw,  so  as  to  close  the  circuit, 
and  then  to  recede  to  any  required  distance.  The 
current  being  established  by  bringing  the  elec¬ 
trodes  into  contact,  the  latter  are  separated  so  as 
to  produce  the  required  light ;  and  it  appears  to 
have  been  thought  that  the  distance  from  each 
other  at  which  the  charcoal  points  are  thus  fixed 
would  remain  unaltered.  Such,  indeed,  w’ould 
have  been  the  case  if  the  action  of  the  electric 
current  had  merely  caused  a  wasting  or  dissipa¬ 
tion  of  the  charcoal ;  but  there  is  always  an  ac¬ 
cumulation  of  the  disintegrated  particles  about 
the  points,  which  w'ould  soon  fill  up  the  inter¬ 
vening  space,  and  destroy  the  required  effect. 
Had  this  arrangement  proved  efficient  its  sim¬ 
plicity  would  have  strongly  recommended  it  for 
practical  application.  We  are,  however,  justified 
in  concluding  that  it  has  not  proved  efficient 
from  the  fact  that,  very  shortly  after  enrolling 
the  specification,  the  patentee  took  out  another 
patent  for  further  improvements  in  the  method 
of  adjusting  the  charcoal  points.  The  second 
patent  was  sealed  in  July,  1847,  and  specified  in 
January,  1848.  In  this  patent  a  new  principle 
was  adopted  for  regulating  the  adjustment  of  the 
electrodes,  which  consisted  in  the  use  of  an  elec¬ 
tro-magnet.  “  This  part  of  the  invention,”  it  is 
stated,  “  is  to  impart,  more  surely,  such  motions 
to  one  of  the  electrodes  of  the  apparatus  that  the 
light  may  be  prevented  from  going  out,  be  kept 
in  a  more  uniform  state,  and  be  renewed  by  the 
action  of  the  apparatus  itself  whenever  it  has 
been  put  out,  provided  always  the  electric  cur¬ 
rent  be  maintained  properly.”  A^further  im¬ 
provement  was  again  eft'ected  by  the  patentee  a 
few  months  afterwards  in  the  mechanical  arrange¬ 
ment  connected  with  the  application  of  the  mag¬ 
netic  power,  and  for  this,  and  some  supposed  im¬ 
provements  in  the  construction  of  batteries,  a 
third  patent  was  taken  out  in  Juljq  1848. 

There  are  three  distinct  kinds  of  apparatus  for 
producing  light  by  electricity  described  in  this 
patent.  These  are — 

1st.  The  apparatus  for  producing  a  regularly 
intermittent  light  by  electricity  between  charcoal 
electrodes,  which  is  especially  suitable  for  light¬ 
houses,  and  applicable  for  other  purposes. 

2d.  The  apparatus  for  obtaining  a  constant 
and  uniform  light  with  charcoal  electrodes. 

3d.  An  arrangement  and  apparatus  for  obtain¬ 
ing  a  constant  and  uniform  light  by  the  ignition 
of  a  metallic  wire. 

1.  The  apparatus  for  producing  a  regularly  in¬ 


termitting  light  consists  of  a  frame  with  two  char¬ 
coal  electrodes  above  it ;  the  electrodes  are 
covered  by  a  glass  shade.  The  positive  electrode 
is  fixed  in  a  metallic  support,  through  which  it 
is  connected  with  the  battery.  The  negative 
wire  of  the  battery  is  coiled  round  a  hollow 
cylinder  so  as  to  form  a  helix,  through  the  centre 
of  which  a  bar  of  soft  iron  passes  freely.  The 
wire  of  the  helix  is  brought  into  contact  with  the 
iron  bar,  and  the  latter  is  surmounted  by  a  brass 
rod,  carrying  the  negative  electrode  ;  the  lower 
part  of  this  rod  is  cut  with  teeth,  which  work  in 
a  pinion  fixed  to  the  frame  of  the  apparatus.  A 
weight  is  attached  to  the  brass  rod  by  means  of 
a  string  which  passes  over  a  pulley.  This  weight 
is  intended  to  counterbalance  the  iron  bar, 
together  with  the  brass  rod,  and  the  charcoal  (ne¬ 
gative)  electrode,  and  to  keep  the  latter  in  con¬ 
tact  with  the  positive  electrode,  when  the  appa¬ 
ratus  is  not  in  operation.  There  is  a  small  chain 
extending  from  the  weight  to  the  stand  beneath, 
a  portion  of  which  rests  on  the  stand,  so  as  to 
equalize  the  effects  of  the  weight  when  the  nega¬ 
tive  electrode  is  removed  to  some  distance  from 
the  positive  electrode. 

The  action  of  the  apparatus  would  be  as  fol¬ 
lows  : — The  two  wires  being  connected  with  a 
battery  of  sufficient  power,  and  the  circuit  closed 
by  bringing  the  electrodes  into  contact,  the  iron 
bar  becomes  converted  into  a  magnet,  and  is  then 
drawn  down  into  the  helix.  The  electrodes  are 
thus  separated  from  each  other  so  as  to  produce 
the  greatest  amount  of  light,  but,  the  distance  be¬ 
tween  them  continuing  to  increase  as  the  magnet 
is  drawn  further  into  the  helix,  the  eircuit  is 
ultimately  broken,  the  light  extinguished,  and 
the  iron  bar  restored  to  its  original  condition. 
The  weight  now  draws  the  bar  and  electrode  up 
again  until  the  latter  comes  into  contact  with 
the  upper  electrode,  thus  re-establishing  the 
current,  and  producing  a  recurrence  of  the  pre¬ 
vious  effects.  It  is  obvious  that  a  succession  of 
flashes  of  light  at  regular  intervals  would  thus 
occur,  and  by  some  modification  of  the  mecha¬ 
nism  the  duration  of  the  light  and  its  inter¬ 
mission  might  be  easily  regulated. 

2.  The  apparatus  for  obtaining  a  constant  and 
uniform  light  with  charcoal  electrodes  is  more 
complicated  than  the  preceding ;  but  it  is  con¬ 
structed  upon  a  somewhat  similar  principle. 
The  electrodes  are  placed  as  in  the  previous  appa¬ 
ratus.  The  toothed  part  of  the  rod,  to  which 
the  lower  electrode  is  fixed,  works  into  a  pinion 
which  turns  on  a  spindle  with  fixed  supports.  A 
barrel  is  attached  to  the  pinion,  and  a  weight  is 
suspended  by  a  string  which  passes  round  and  is 
fixed  to  the  barrel,  so  as  to  counterpoise  the 
weight  of  the  rod  and  electrode.  On  the 
spindle  of  the  pinion  is  fixed  a  wheel  with 
square  teeth.  A  lever  turns  on  the  same 
spindle,  and  carries  a  double  paul,  which  works 
on  a  pin  projecting  from  the  side  of  the  lever,  so 
that  the  paul  can  lock  into  the  teeth  of  the 
square-toothed  wheel  in  either  direction.  A 
long  horizontal  lever  passes  over  the  paul  from  a 
joint  or  fulcrum,  and  this  lever  carries  a  light 
spring  or  tongue  close  beneath  it,  the  end  of 
which  is  kept  from  springing  away  from  the  lever 
by  resting  in  a  step  in  a  little  stirrup  or  fork, 
which  is  attached  to  the  long  horizontal  lever, 
and  embraces  the  square-toothed  wheel  and  the 
lighter  end  of  the  paul.  The  paul  and  its  lever 
are  kept  in  a  state  of  slow  vibration  from  side  to 
side  by  means  of  a  crank  which  works  in  a  fork 
at  the  end  of  the  lever,  the  crank  being  made  to 
revolve  by  an  ordinary  train  of  wheelwork  fur¬ 
nished  with  an  escapement  or  fly-wheel,  and 
driven  by  spring  power  or  weights;  When  the 
long  horizontal  lever  is  turned  a  little  down¬ 
wards,  its  tongue  presses  the  lighter  end  of  the 
paul  into  the  teeth  of  the  wheel,  and  the  vibra¬ 
tory  motion  of  the  turning  lever  causes  the 
lighter  end  of  the  paul  to  drive  the  wheel 
round  notch  by  notch.  This  motion  of  the 
wheel  causes  the  pinion  to  elevate  the  rack 
slowly,  so  as  to  raise  the  lower  electrode  towards 
the  upper  one.  But  when  the  long  horizontal 
lever  is  raised  or  turned  upwards,  the  notch  in 
the  stirrup  lifts  the  tongue  off  the  lighter  end  of 


the  paul,  and  allows  the  heavier  end  of  the  paul 
to  drop  into  the  teeth  of  the  wheel.  This  drives 
the  wheel  round  in  a  contrary  direction,  so  as  to 
lower  the  rack  and  draw  the  lower  electrode  fur¬ 
ther  from  the  upper  one. 

The  end  of  the  long  horizontal  lever  is  raised 
or  lowered  by  a  regulator  coil,  one  end  of  the 
wire  of  which  is  connected  with  the  upper  elec¬ 
trode,  while  the  other  end  is  connected  with  the 
battery.  An  iron  rod  moves  freely  up  and  down 
in  the  central  hole  of  the  coil,  and  is  prolonged 
upwards  by  a  stem  of  wood,  by  which  it  hangs 
to  the  end  of  the  long  horizontal  lever.  This 
iron  rod  passes  through  a  hole  in  the  centre  of  a 
cap,  which  screws  into  the  bottom  of  the  coil- 
case.  Around  the  rod  there  is  a  circular  weight 
called  an  equilibrium  weight,  which  rests  on  a 
small  step  in  the  rod  when  the  latter  is  raised. 
When  the  rod  sinks  below  its  medium  position, 
the  weight  is  left  behind  resting  on  the  edge  or 
rim  of  the  cap.  The  object  of  this  arrangement 
is,  that,  when  the  rod  is  actuated  by  a  force  equal 
to  its  own  gravity  added  to  half  that  of  the 
weight  which  surrounds  it,  it  will  have  a  ten¬ 
dency  to  return  to  its  medium  position,  whether 
it  be  raised  higher  or  carried  lower  than  that 
position. 

The  mode  of  action  of  the  apparatus  is  as  fol¬ 
lows  : — The  end  of  the  negative  wire  of  the 
battery  is  brought  into  metallic  connection  with 
the  toothed  rod,  to  which  the  lower  electrode  is 
attached.  The  positive  wire  is  connected  with 
the  coil  and  the  upper  electrode.  The  circuit 
being  closed,  the  current  in  passing  through  the 
regulator  tends  to  raise  the  iron  rod,  which  being 
connected  with  the  long  horizontal  lever  is 
counterpoised  by  a  weight,  which  screws  along 
an  extension  of  the  lever  beyond  the  fulcrum. 

To  put  the  lamp  into  adjustment,  the  driving 
gear  being  wound  up,  and  the  battery  in  a  fit 
state  of  activity,  after  closing  the  circuit,  the 
long  horizontal  lever  is  raised  by  the  hand  until 
the  electrodes  have  separated  to  the  greatest 
extent  compatible  with  obtaining  a  permanent 
light  from  them,  and  the  weight  is  screwed  back¬ 
ward  or  forward  until  it  keeps  the  rod  balanced, 
just  so  as  not  to  sink  below  its  medium  position. 
There  is  also  a  contrivance  by  which,  when  the 
lever,  influenced  by  the  rod,  is  in  the  above  posi¬ 
tion,  the  motion  of  the  crank  spindle  is  arrested, 
so  that  the  electrodes  remain  stationary ;  but,  if 
the  lever  should  be  raised  or  depressed,  the 
crank  revolves,  and,  giving  motion  to  the  arbor  or 
paul,  counteracts  such  effect.  If  the  circuit 
should  from  any  cause  be  broken,  the  rod,  falling 
below  its  medium  position,  would  depress  the 
long  horizontal  lever,  and  give  motion  to  the 
wheels  by  which  the  electrodes  would  be  brought 
into  contact  so  as  to  re-establish  the  current ; 
and  the  current,  causing  the  rod  to  rise  into  the 
coil,  and  the  long  horizontal  lever  to  be  elevated, 
would  give  motion  in  an  opposite  direction, 
so  as  to  separate  the  electrodes  to  the  distance 
for  which  the  adjustment  had  previously  been 
made. 

3.  The  patented  apparatus  for  obtaining  a 
constant  and  uniform  light  by  the  ignition  of  a 
metallic  wire  is  very  simple.  It  consists  of  a 
loop  or  coil  of  iridium  wire  enclosed  in  a  glass 
globe  from  which  the  air  has  been  exhausted. 
There  is  nothing  new  in  this  method  of  develop¬ 
ing  the  light,  excepting  in  the  substitution  of 
iridium  for  platinum. 

I  understand  that  it  has  been  more  recently 
suggested  to  use  platinum  wire  coated  with 
iridium  by  means  of  electricity. 

Such  are  the  means  proposed  by  Mr.  Staite  for 
obtaining  light  by  electricity  ;  but  the  public 
have  hitherto  had  no  satisfactory  evidence  of  the 
efficiency  of  these  means.  I  believe  that  in  no 
instance  has  the  light  been  exhibited  without 
interruption  for  more  than  a  few  minutes. 

Other  means  have  been  proposed  and  patented 
for  the  same  purpose.  In  July,  1848,  a  patent 
was  taken  by  Mr.  Lemolt  for  certain  improve¬ 
ments  in  apparatus  for  lighting  by  electricity. 
In  Mr.  Lemolt’s  apparatus  for  maintaining  an 
uniform  distance  between  the  charcoal  elec¬ 
trodes,  the  latter  are  made  in  the  form  of  discs, 
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which  are  mounted  on  two  arms,  so  as  to  admit 
of  their  revolving  on  their  axes.  The  arms  are 
separately  fixed  to  an  axis  so  as  to  move  freely 
to  or  from  each  other.  On  the  axis  is  also  fixed 
a  pinion  which  gears  into  a  wheel,  which  is  in 
communication  with  some  moving  power,  such 
as  clockwork,  within  the  frame  of  the  apparatus. 
The  axis  has  also  a  chain  pulley,  over  which 
pass  two  endless  chains,  which  give  a 
rotary  movement  to  the  electrodes.  Another 
pinion  is  actuated  by  the  one  fixed  on  the  axis, 
and  gears  into  another  (upper)  wheel,  on  the 
face  of  which  there  are  two  or  more  cams,  which 
by  their  movement  admit  of  the  gradual  ap¬ 
proach  of  the  electrodes.  For  this  purpose,  two 
adjustable  stops  are  fixed  to  the  arms  on  which 
the  electrodes  are  mounted,  and  the  ends  of 
these  stops  are  brought  into  close  contact  with 
the  peripheries  of  the  cams,  and  adjusted  so  that 
the  electrodes  shall  be  at  a  proper  distance  apart. 
The  arms  are  drawn  together  by  a  spiral  spring, 
and  the  distance  to  which  they  are  separated 
will  therefore  be  regulated  by  the  upper  wheel 
audits  cams. 

The  wires  being  attached  to  the  battery,  and 
motion  imparted  to  the  discs,  and  to  the  upper 
wheel,  the  circuit  is  first  closed  by  bringing  the 
discs  together,  and  then  the  discs  are  separated 
to  the  proper  distance  for  the  production  of 
light,  and  the  stops  adjusted  to  that  distance. 
By  the  revolving  motion  of  the  discs  new  sur¬ 
faces  are  constantly  presented  to  each  other,  and 
the  old  and  worn  surfaces  in  passing  through 
the  stirrup  in  the  arms  to  w'hich  they  are  fixed 
are  cleared  from  any  adhering  dust  before  coming 
round  to  be  again  submitted  to  the  action  of  the 
electric  cm-rent.  The  upper  wheel,  which  has  a 
slower  motion  than  the  discs,  with  each  revolu¬ 
tion,  admits  the  stops  on  to  a  smaller  part  of 
the  cams,  by  which  means  the  arms  are  drawn 
nearer  together,  so  as  to  compensate  for  the 
reduced  diameters  of  the  discs  as  they  become 
worn. 

Both  Mr.  Staite  and  Mr.  Lemolt  have  patented 
certain  modifications  in  the  batteries  which  they 
recom  nended  to  be  used  for  obtaining  the  elec¬ 
tric  light,  but  there  is  nothing  deserving  of  par¬ 
ticular  notice  in  reference  to  these  so-called 
improvements.  Mr.  Staite  calls  his  patented 
battery  “  the  perfluent  battery,”  the  exciting 
fluid  being  made  to  run  from  one  cell  to  another 
throughout  the  whole  series,  and  thus  to  become 
fully  saturated  with  the  metal  before  it  passes 
out  of  the  battery.  There  are  obvious  disadvan¬ 
tages  in  this  arrangement,  and,  indeed,  it  would 
appear  as  if  the  object  of  the  patentee  had  been 
to  invent  something  new,  rather  than  to  improve 
on  what  was  previously  known  in  reference  to 
galvanic  batteries.  Mr.  Lemolt’s  patented  bat¬ 
tery  is  a  modification,  with  very  slight  variation, 
of  Bunsen’s  battery. 

I  am  informed  that  the  patented  batteries 
have  not  been  used  by  the  patentees  in  the 
public  exhibitions  which  have  been  made  of  the 
light. 

Having  now  described  the  means  which  have 
been  proposed  and  patented  for  keeping  the 
charcoal  points  of  an  electric-light  apparatus 
adjusted,  and  otherwise  giving  permanence  to 
the  light  obtained  by  electricity,  I  purpose,  in 
the  next  place,  explaining  the  conditions  which 
tend  to  modify  the  effects  in  these  applications  of 
the  electric  force. 

We  have  hitherto  only  considered  the  effects 
produced  under  one  set  of  circumstances.  We 
have  used  a  battery  of  sixty  cells,  united  in  one 
series,  and  with  this  the  light  has  been  developed 
in  two  ways, — by  rendering  a  platinum  wire  in¬ 
candescent,  and  by  igniting  the  ends  of  two 
charcoal  electrodes,  and  then  separating  the 
points,  by  which  latter  means  the  greatest 
amount  of  light  is  obtained.  In  these  experi¬ 
ments  the  platinum  wire  and  charcoal  points 
have  been  exposed  to  the  free  contact  of  atmo¬ 
spheric  air.  Under  these  conditions  we  have 
produced  a  comparatively  feeble  calorific  effect 
upon  the  platinum,  but  an  arc  of  light  of  con¬ 
siderable  length  and  great  intensity  has  been 
obtained  with  the  charcoal. 


We  have  now  to  observe  how  the  effects 
may  be  modified  by  different  arrangements  of 
the  battery,  by  the  condition  of  the  ignited 
bodies,  and  by  the  media  by  which  they  are  sur¬ 
rounded. 

In  showing  the  effects  of  different  arrange¬ 
ments  of  the  battery,  I  will  employ  but  one  kind 
of  battery,  namely  Grove’s,  of  which  sixty  cells 
will  be  used. 

This  battery  is  now  arranged  with  the  cells  in 
one  series,  so  that  the  current  of  electricity, 
which  starts  from  the  zinc  end  of  the  battery, 
passes  through  all  the  cells,  and  thus  acquires 
greatest  intensity.  But  the  quantity  of  electricity 
in  the  current  is  that  only  which  any  separate 
cell  could  produce. 

We  here  have  a  comparatively  small  quantity 
of  electricity  in  a  high  state  of  tension.  The 
power  of  the  battery  is  now  adapted  for  over¬ 
coming  resistances.  The  current  would  pass 
through  a  considerable  length  of  an  imperfect 
conductor,  and  this  is  the  kind,  and  the  only 
kind,  of  advantage  gained  by  increasing  the  ex¬ 
tent  of  the  battery  in  this  way.  The  space  be¬ 
tween  the  separated  charcoal  points  is  an  imper¬ 
fect  conducting  medium  ;  and,  while  the  battery 
is  arranged,  as  at  present,  in  one  series,  this 
space  may  be  extended  to  the  length  of  half  an 
inch  or  more  without  breaking  the  circuit.  So 
also,  if  we  pass  this  current  of  electricity  through 
a  wire  which  is  a  bad  conductor,  such  as  plati¬ 
num,  it  will  be  found  that  the  sixty  cells  thus 
arranged  will  not  heat  a  thicker  wire  to  redness 
than  would  a  battery  of  twenty,  or  even  ten,  of 
the  same  cells.  The  platinum  wire  becomes 
heated  and  incandescent  because  it  offers  resist¬ 
ance  to  the  current,  and  the  resistance  increases 
with  the  increased  length  of  the  wire,  so  that  by 
lengthening  the  wire  we  may  at  last  stop  the 
current,  the  resistance  becoming  greater  than 
the  tension  or  intensity  of  the  force  is  capable 
of  overcoming.  The  length  of  wire,  then,  which 
we  are  thus  able  to  heat  to  redness  will  depend 
on  the  tension  of  the  current,  or,  what  is  equiva¬ 
lent,  on  the  number  of  cells  in  series  in  the 
battery,  just  as  does  the  length  of  the  arc  of  light 
between  charcoal  points ;  and  the  diameter  of 
the  wire  thus  heated  will  depend  on  the  quan¬ 
tity  of  electricity,  or  the  number  of  polar  chains 
in  the  current,  which  is  influenced  by  other  con¬ 
ditions,  and  is  almost  wholly  independent  of  the 
number  of  cells  in  series. 

Having  thus  observed  the  effects  produced  by 
sixty  cells  in  one  series,  we  will  now  alter  the 
arrangement. 

Of  the  sixty  cells  which  have  been  used 
twenty  are  of  larger  size  than  the  others.  If  we 
use  these  twenty  cells  in  a  series,  disconnecting 
the  other  forty,  it  will  be  seen  that  the  arc  of 
light  produced'  between  the  charcoal  points  is 
shorter,  as  also  is  the  length  of  wire  that  w'e  can 
heat  to  redness  ;  yet  we  get  a  flame  of  greater 
diameter  with  the  charcoal,  and  can  heat  a 
thicker  wire. 

It  is  important  to  be  aware  of  this  result,  for 
we  thus  find  that  when  there  are  cells  of  differ¬ 
ent  sizes  or  degrees  of  activity  in  a  series  the 
quantity  of  electricity  will  be  that  produced  by 
the  smallest  or  least  active  cell  among  them. 
The  larger  size,  or  better  condition,  of  any  part 
of  the  series,  as  compared  with  other  parts,  is  of 
no  avail— the  least  powerful  cell  governs  all  the 
others,  and  reduces  them  to  its  own  standard. 

We  have  thus  obtained  a  greater  quantity  of 
electricity  from  twenty  cells  than  from  a  series  of 
sixty,  of  which  this  twenty  formed  part,  the 
latter  being  of  a  larger  size  than  the  others. 

We  may  now  introduce  another  set  of  twenty 
cells  into  the  battery,  but  in  doing  this  they 
shall  be  united  in  a  different  arrangement  from 
that  first  adopted.  Instead  of  having  them  all 
in  one  series,  we  will  now  have  them  in  two  series. 
By  this  means  we  do  not  increase  the  tension  or 
intensity  of  the  current,  but  we  get  a  greater 
quantity  of  electricity.  If  the  second  twenty 
cells  be  the  same  as  the  first,  the  quantity  will 
be  doubled,  but  the  intensity  wifi,  still  be  that  of 
twenty  couples. 

We  can  now  heat  to  redness  a  wire  of  much 


greater  diameter  than  we  could  before,  and  we 
get  a  thicker  arc  of  light  with  the  charcoal. 

By  adding  still  anotlier  set  of  twenty  cells  in  a 
third  series,  we  shall  have  the  sixty  cells  in 
operation,  producing  three  times  the  quantity  of 
electricity  that  we  originally  obtained  from  the 
same  battery^  arranged  in  one  series.  The  battery 
is  now  adapted  for  producing  powerful  calorific 
effects,  platinum  wire  of  considerable  size  may 
now  be  ignited  to  a  white  heat,  the  more  fusible 
metals  deflagrated  with  great  brilliancy,  and  the 
magnetic  effects  which  the  current  is  capable  of 
inducing  in  surrounding  bodies  will  be  found  to 
be  very  powerful. 

[The  different  arrangements  of  the  battery 
were  illustrated  by  drawings.] 

Such  are  the  modifications  in  the  effects  re¬ 
sulting  from  different  arrangements  of  the 
battery.  There  are  other  modifications,  which 
are  caused  either  by  varying  the  nature  or  con¬ 
dition  of  the  conducting  medium  in  which  the 
heat  and  light  are  developed,  or  by  alterations  in 
surrounding  circumstances  which  exercise  an 
influence  on  the  development  of  the  heat  and 
light. 

Thus,  for  instance,  in  getting  the  light  from 
charcoal  points,  the  effect  will  depend,  in  some 
measure,  upon  the  quality  of  charcoal.  If  the 
charcoal  be  soft  and  porous,  the  points  will  be 
very  rapidly  destroyed  when  a  powerful  current 
of  electricity  is  transmitted.  Hard  and  compact 
charcoal  is  required  if  the  effects  are  to  be  long- 
continued. 

Box-wood  charcoal  possesses  a  tolerable  degree 
of  compactness,  but  is  deficient  in  hardness.  It 
yields  an  exceedingly  bright  and  pure  light,  but 
wears  away  rather  quickly. 

Hard  coke,  especially  that  which  is  sometimes 
found  coating  the  inner  surface  of  the  gas-retorts, 
possesses  qualities  which  render  it  peculiarly 
well  adapted  for  affording  a  steady  and  continuous 
light.  The  light  obtained  from  coke  points, 
however,  is  not  so  bright  or  so  white  as  that 
afforded  by  good  box- wood  charcoal. 

Mr.  Staite  has  used  with  advantage  hard  coke 
charcoal  which  has  been  dipped  into  melted 
sugar  and  then  calcined  in  closed  tubes,  by 
which  means  the  interstices  of  the  porous  coke 
are  filled  up  with  the  charcoal  of  the  decomposed 
sugar,  and  the  qualities  of  hardness  and  com¬ 
pactness  are  thus  well  combined. 

The  impurities  present  in  some  varieties  of 
charcoal  affect  the  quality,  and  sometimes  also 
the  quantity,  of  light  emitted.  Coke  freqently 
contains  a  good  deal  of  siliceous  matter,  which 
appears  to  diminish  the  light.  Certain  saline 
bodies  alter  the  character  of  the  light,  and  this  is 
sometimes  accompanied  by  an  increase  in  the 
quantity  of  light. 

[The  effect  of  some  saline  bodies  in  increasing 
the  amount  of  light  was  shown  in  a  very  marked 
manner  by  using  charcoal  points  which  had 
been  soaked  in  solution  of  chloride  of  sodium, 
and  subsequently  dried.  A  very  large  and  in¬ 
tensely  luminous  flame  was  thus  obtained, 
greatly  surpassing  the  effects  produced  in  any 
other  way.] 

Now,  in  all  the  cases  hitherto  adduced,  the 
differences  in  the  light  produced,  where  the 
electric  force  has  been  uniform,  have  been  caused 
by  alterations  in  the  nature  or  condition  of  the 
conducting  medium.  Similar  modifications, 
however,  are  sometimes  caused  by  alterations  in 
the  atmosphere  by  which  the  conducting  medium 
is  surrounded. 

In  effecting  the  ignition  of  a  platinum  wire,  or 
of  charcoal,  the  intensity  of  the  light  is  very 
much  augmented,  and  the  results  in  other 
respects  rendered  more  satisfactory,  by  rarefying 
or  completely  removing  the  surrounding  air.  As 
the  air  is  removed  from  the  receiver  in  which 
the  platinum  is  heated  the  ignition  becomes 
much  more  intense,  and  the  light  consequently 
much  stronger. 

Similar  results  are  also  obtained  with  charcoal, 
and  in  this  case  we  derive  a  twofold  advantage 
from  the  removal  of  the  air.  Not  only  is  the 
light  increased,  but  the  combustion  of  the  char¬ 
coal  is  entirely  prevented. 
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We  thus  see  that  the  effect — the  production 
of  the  light — does  not  necessarily  involve  any 
chemical  action  at  the  point  at  ‘which  the  light  is 
developed.  The  chemical  action  is  in  the 
battery.  There  is  not  necessarily  any  chemical 
action  where  the  light  is  produced  ;  yet,  if  the 
charcoal  be  surrounded  by  air,  there  will  be 
combustion  to  a  certain  extent,  and  carbonic  acid 
produced ;  but  by  enclosing  the  charcoal  in  a 
vacuum,  or  in  a  vessel  filled  with  carbonic  acid, 
that  result  is  obviated. 

The  influence  which  the  surrounding  atmo¬ 
sphere  exercises  in  modifying  the  calorific  effects 
of  a  current  of  electricity  is  very  remarkable, 
and,  in  some  respects,  at  present  inexplicable. 

Having  observed  that  the  rarefaction  of  the  air 
surrounding  the  ignited  platinum  wire  renders 
the  ignition  more  vivid  and  the  light  stronger,  it 
might  have  been  inferred  that  the  effects  would 
be  similarly  increased  by  substituting  the  lighter 
gases,  such  as  hydrogen,  for  atmospheric  air. 
Experiment  teaches  us,  however,  that  this  is  not 
the  case.  On  the  contrary,  a  wire  which  is 
rendered  incandescent  by  a  current  of  electricity 
when  surrounded  by  atmospheric  air  will  trans¬ 
mit  the  same  current  wdthout  any  such  effect 
being  produced  when  it  is  surrounded  by  hy¬ 
drogen  gas. 

It  is  obvious,  therefore,  that  it  is  not  merely 
the  tenuity  or  rarefaction  of  the  atmosphere  upon 
which  the  result  depends,  but  that  different  gases, 
when  surrounding  the  conducting  medium,  pro¬ 
duce  specific  effects  in  modifying  the  develop¬ 
ment  of  heat  and  light. 

I  have  now  described  the  most  important 
conditions  by  which  the  effects  of  the  galvanic 
battery  are  modified,  in  its  application  for  the 
production  of  light ;  and  we  may  proceed  to 
apply  some  of  the  principles  which  I  have  en¬ 
deavoured  to  explain  and  establish,  in  testing 
the  probability  of  a  realization  of  the  prospects 
held  out  by  certain  speculative  adventurers,  who 
have  represented  the  voltaic  battery  as  an  econo¬ 
mical  and  advantageous  source  of  light,  which  is 
speedily  to  supersede  gas,  oil,  and  candles. 

The  defects  in  the  ordinary  means  of  obtaining 
light,  and  the  evils  attendant  upon  the  applica 
tion  of  such  means,  are  universally  admitted. 
No  one  denies  that  the  light  thus  obtained  is 
imperfect,  and  that  its  production  is  accompanied 
by  the  conversion  of  valuable  substances  into 
worthless  and  deleterious  products,  by  which  the 
atmospheres  of  our  houses  are  rendered  less 
wholesome  than  they  would  otherwise  be. 

No  one  denies  that  the  electric  light  is  most 
brilliant  and  pure,  and  that  its  production  does 
not  necessarily  involve  any  deterioration  of  the 
quality  of  the  surrounding  atmosphere,  or  the 
conversion  of  valuable  substances  into  worthless 
products. 

With  reference  to  these  broad  and  general 
statements  there  is  no  difference  of  opinion. 
The  projectors  of  the  electric  light,  therefore, 
appear  to  have  a  good  foundation  on  which  to 
establish  their  claim  for  the  superior  advantages 
of  the  means  they  propose  for  producing  light. 

On  a  superficial  view  of  the  subject,  there  is 
some  show  of  reason  in  their  statements,  that 
we  are  wastefully  destroying  coals,  and  oil,  and 
wax  or  tallow,  in  the  production  of  bad  light, 
and  of  noxious  gases,  by  combustion ;  while,  in 
the  manufacture  of  valuable  chemical  com¬ 
pounds,  abundance  of  pure  light  might  be  ob¬ 
tained  as  a  secondary  product,  the  collection  and 
application  of  which  have  hitherto  been  neglected. 

It  has  been  suggested  that  the  production  of 
light  should  be  associated  with  the  manufacture 
of  metallic  compounds,  such  as  sulphate  and 
oxide  of  zinc,  sulphate  of  copper,  nitrate  and 
carbonate  of  lead,  &c.  In  every  case,  when 
these  compounds  are  made  by  dissolving  the 
metals  in  the  respective  acids,  electricity  is 
developed,  but  in  most  cases  it  is  not  collected 
or  applied.  The  galvanic  battery  is  an  apparatus 
by  means  of  which  such  application  might  be 
made. 

Is  there,  then,  anything  unreasonable  in  the 
proposition  that  manufactories  of  metallic  com¬ 
pounds  should  be  established  lilte  gasworks,  and 


that  the  electricity  thus  obtained  should  be 
carried  into  our  streets  and  houses  through  wires, 
as  gas  now  is  through  pipes,  to  be  applied  as  a 
source  of  light  ?  There  is  something  imposing 
in  the  boldness  of  such  a  proposition,  and  one 
naturally  clings  to  it  in  the  hope  that  it  might  be 
practicable.  In  the  present  state  of  our  know¬ 
ledge,  however,  such  a  scheme  must  be  con¬ 
sidered  as  perfectly  chimerical,  and  unsupported 
by  any  experimental  results.  It  may  be  thought 
that  the  power  which  appears  so  manageable  at 
the  lecture-table — which  we  lay  on  or  turn  off 
with  such  facility,  and  which  we  can  develop  in 
any  part  of  the  circuit — might  be  conducted 
to  any  or  every  part  of  a  town,  and  used 
as  required.  There  would  indeed  be  no  dif¬ 
ficulty  in  conveying  the  power  wheiever  we 
wished  for  it,  but  there  would  be  serious  and 
insuperable  obstacles  to  its  development  in 
the  form  of  light  at  many  points  in  the  circuit 
at  the  same  time.  We  obtain  light  as  the 
result  of  a  transformation  of  the  power  in  its 
effort  to  overcome  resistance.  It  requires  a 
considerable  accumulation  of  force  to  give  an  arc 
of  light  with  charcoal  points  of  half  an  inch  in 
length  ;  and  having  thus  applied  this  amount  of 
force,  transforming  it  into  beat  and  light,  it  is 
no  longer  similarly  available  to  us  in  any  other 
part  of  the  circuit. 

Wherever  electricity  is  to  be  used  as  a  source 
of  light,  I  can  see  no  other  method  of  appl5’ing 
it  than  by  having  a  separate  battery  for  every 
light.  This  would  undoubtedly  be  the  case  with 
the  charcoal  light,  in  consequence  of  the  diffi¬ 
culty  of  otherwise  maintaining  an  unbroken 
circuit.  No'w,  this  fact  is  sufficient  to  dispose  of 
the  question  as  to  the  probability  of  the  electric 
light  being  substituted  for  latnps  and  candles  in 
our  streets  and  houses.  I  believe,  however,  it 
has  been  suggested  that  every  house  should  be 
provided  with  a  galvanic  battery  as  a  source  of 
light,  and  that  carts  should  be  sent  round  from 
day  to  day  to  collect  the  sulphate  of  zinc  or  other 
metallic  salt  formed  in  the  process ;  but  those 
experienced  in  the  use  of  voltaic  apparatus  will 
know  how  to  estimate  the  probability  of  such  a 
plan  being  put  into  effect. 

It  is  not  for  general  use  that  there  is  any 
present  prospect  of  applying  the  electric  light, 
but  in  some  special  cases  where  light  of  great 
intensity  is  required,  as,  for  instance,  in  signal 
lights,  on  railroads,  aird  in  lighthouses.  There 
are  probably  no  difficulties  in  the  application  of 
the  electric  light  in  such  cases  that  may  not  be 
overcome  ;  but  I  think  it  would  be  saying  too 
much  to  admit  that  this  object  has  been  accom¬ 
plished  by  any  of  the  contrivances  hitherto 
suggested. 
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VIRGINIAN  POLYGALA. 

The  root  of  the  Virginian  polygala  (Polygala 
senega)  has  been  analyzed  successively  by 
MM.  Gehlen,  Feneulle,  Duloug,  Folchi,  and 
Quevenne. 

According  to  Quevenne’s  analysis,  the  root  of 
polygala  contains :  — 

Polygalic  acid, 

Virginei'e  acid, 

Pectic  acid. 

Tannic  acid, 

A  yellow  colouring  matter  of  bitter 
taste. 

Gum, 

Albumen, 

Cerin, 


Fixed  oil, 

Several  salts. 

The  polygalic  acid  (Gehlen’s  senegin)  is  the 
most  important  and  most  active  part  of  the  root. 
It  exists  in  the  latter  in  the  free  state.  It  is  a 
white  pulverulent,  inodorous  substance,  of  a 
faint  taste  at  first,  but  which  speedily  becomes 
pungent  and  acrid.  It  produces  a  painful  feeling 
of  constriction  in  the  throat.  It  provokes 
sneezing.  It  contains  no  nitrogen.  It  is  non¬ 
volatile.  It  dissolves  slowly  in  cold,  very 
readily  in  boiling,  water.  The  solution  of  polj'- 
galic  acid  reddens  litmus  paper,  has  an  acrid, 
pungent  taste,  and  is  very  frothy  ;  it  keeps  for  a 
length  of  time  without  suffering  alteration. 

Polygalic  acid  is  also  very  readily  soluble  in 
alcohol ;  from  hot  alcoholic  solutions  part  of  the 
acid  separates  upon  cooling.  It  is  altogether  in¬ 
soluble  in  sulphuric  ether,  in  acetic  ether,  and  in 
the  fixed  and  volatile  oils.  Its  acid  properties 
are  very  feeble :  it  fails  to  expel  carbonic  acid 
and  hydrosulphuric  acid  from  their  combina¬ 
tions.  The  polygalates  of  potass,  soda,  and  am¬ 
monia  alone  are  soluble.  The  subacetate  of  lead 
and  the  protonitrate  of  mercury  are  the  only  salts 
which  precipitate  polygalic  acid  from  its  solutions. 
M.  Buvenne,  on  comparing  the  properties  of 
polygalic  with  those  of  saponin,  found  that  these 
two  substances  differ  only  very  slightly.  Poly¬ 
galic  acid  is,  however,  less  soluble  in  water  than 
saponin,  and  yields  wdth  hydrochloric  acid  a 
bitter  gelatinous  acid  which  forms  bitter  salts, 
whereas  saponin,  when  treated  with  hydrochloric 
acid,  yields  a  crystalline  acid,  free  from  all  bitter 
taste,  and  which  forms  insipid  salts. 

Polygalic  acid  kills  small- sized  animals,  at  the 
dose  of  30  to  40  centigrammes ;  given  in 
smaller  doses,  it  provokes  vomiting,  and  an 
abundant  secretion  of  mucous.  The  great 
efficacy  of  the  root  of  polj'gala  in  cases  of  quin- 
sey  and  chronic  catarrh,  particularly  in  aged 
persons,  is  attributable  to  the  peculiar  stimu¬ 
lating  action  which  the  polygalic  acid  exercises 
upon  the  mucous  membranes. 

The  process  of  extracting  the  polygalic  acid 
from  the  polygala-root  is  as  follows  ; — Treat  the 
root  with  alcohol  of  80  Cent.,  until  the  whole  of 
the  matters  soluble  in  that  menstruum  are  dis¬ 
solved  out.  Distil  the  alcohol  off,  and  agitate 
the  syrupy  residue  with  ether,  which  will  re¬ 
move  the  fatty  matters  from  it.  Let  the  mixture 
stand  at  rest.  After  some  time  the  pure  polygalic 
acid  will  subside.  Collect  this  on  a  filter,  mix  it 
with  cold  water,  and  add  a  little  alcohol  to  the 
mixture,  to  facilitate  the  subsidence  of  the  acid. 
Collect  the  latter  again  on  the  filter,  and  purify 
it  by  repeated  solution  in  alcohol  of  83  Cent.,  and 
by  means  of  animal  charcoal  purified  with  hy¬ 
drochloric  acid.  Filter  the  last  alcoholic  solu¬ 
tion  boiling  ;  the  polygalic  acid  will  precipitate 
from  the  filtrate  upon  cooling.  The  mother 
liquors  yield  a  fresh  quantity  of  polygalic  acid, 
which  requires  decoloration  by  means  of  animal 
charcoal. 

The  colouring  matter  of  the  polygala-root  is 
bitter,  which  is  its  most  remarkable  characteris¬ 
tic.  It  has  a  yellowish-brown  colour,  and  is 
inodorous.  It  fuses  at  320‘’  F.  It  is  only  very 
sparingly  soluble  in  water,  but  dissolves  readily 
in  alcohol,  in  ether,  and  in  alkaline  solutions. 

The  polygala-root  contains  a  tolerably  large 
quantity  of  a  fixed  oil,  of  a  reddish-brown  colour 
and  syrupy  consistence. 

This  oil  has  a  disagreeable  rancid  smell  and 
taste ;  it  is  readily  saponifiable.  It  contains, 
ready  formed,  a  small  quantity  of  a  fatty  volatile 
acid,  to  which  Quevenne  has  given  the  name  of 
virgineic  acid.  This  acid  has  an  exceedingly 
penetrating  odour,  and  the  peculiar  smell  of  the 
root  is  attributable,  most  probably  to  its 
presence.  An  additional  and  larger  quantity 
of  the  acid  is  formed  upon  the  saponification 
of  the  fixed  oil  of  polygala. 


Section  I.— THE  ENTIRE  ROOT. 

POWDER  OP  POLYGALA. 

Reduce  the  root  to  powder,  without  leaving 
any  residue. 
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The  root  of  polygala  is  seldom  administered  in 
the  form  of  powder. 


Section  II.— PRODUCTS  OBTAINED  BY 
THE  ACTION  OF  WATER  UPON 
POLYGALA-ROOT. 

Water  extracts  all  the  useful  parts  of  the  root. 
If  the  process  of  lixiviation  be  had  recourse  to, 
it  will  be  well  to  bear  in  mind  that  the  root  is 
viscous,  and  sw'ells  up  considerably,  and  that  it 
will  accordingly  be  necessary  to  pile  the  coarsely- 
pounded  root  as  lightly  as  possible.  The  best 
way  is  that  suggested  by  M.  Mouchon,  viz.,  to 
reduce  the  root  to  a  serni-fine  powder,  to  make 
this  into  a  semi-liquid  paste  with  water,  and  to 
pour  this  paste  into  the  lixiviation  apparatus. 

On  comparing  the  product  obtained  re¬ 
spectively  by  the  maceration,  infusion,  and 
decoction  of  the  polygala-root,  I  have  found 
that  the  process  of  decoction  gives  a  less  sapid 
liquor  than  that  obtained  by  either  maceration  or 
infusion.  According  to  M.  Quevenne,  the  reason 
of  this  is,  that  under  the  influence  of  protracted 
heat  an  insoluble  compound  is  formed  in  the 
root,  consisting  of  polygalic  acid,  colouring 
matter,  and  coagulated  albumen.  A  similar 
compound,  minus  perhaps  the  albumen,  and  plus 
a  little  oil,  is  formed,  and  separates  during  the 
evaporation  of  the  aqueous  liquors  of  polygala 
(Dulong  d’Assafort).  This  insoluble  compound 
constitutes  for  the  most  part  the  apothema  which 
separates  'during  the  preparation  of  extract  of 
polygala. 

INFUSION  OF  POLYGALA. 

Take  of  Pounded  polygala -root,  4  to  8 
grammes. 

Boiling  water,  1,000  grammes. 

Infuse  for  two  hours,  and  strain. 

The  infusion  of  polygala  is,  as  I  have  already 
stated,  much  more  sapid  than  the  decoction,  and 
is  unquestionably  preferable  to  the  latter.  The 
root  of  polygala  is  so  considerably  charged  with 
acrid  matters  that  a  ptisan  made  with  30  grammes 
of  the  root  per  quart  of  water  is  positively  im¬ 
potable  on  account  of  its  excessive  acridity. 

PECTORAL  POTION. 

Take  of  The  preceding  infusion,  125  grammes. 

Sugar  syrup,  64  grammes. 

Mix. 

SYRUP  OF  POLYGALA. 

Take  of  Pounded  polygala-root,  1  part. 

Boiling  water,  5  parts. 

White  sugar,  a  sufficiency. 

Let  the  root  infuse  in  the  water  for  two  hours  ; 
strain  and  filter.  Add  to  every  100  parts  of  the 
filtrate  190  parts  of  the  sugar,  and  make  a  syrup 
by  simple  solution. 

30  grammes  of  this  syrup  contain  the  soluble 
parts  of  2  grammes  of  the  root. 

M.  Mouchon  proposes  to  extract  the  soluble 
parts  of  the  root  by  lixiviation,  and  to  prepare 
the  syrup  with  the  liquors  obtained  by  that 
process.  I  prefer,  however,  to  prepare  the  syrup 
with  the  infusion. 


Section  III.-PRODUCTS  OBTAINED  BY 
THE  ACTION  OF  ALCOHOL  UPON 
POLYGALA-ROOT. 

EXTRACT  OF  POLYGALA. 

The  Codex  prescribes  to  prepare  the  extract  of 
polygala  with  alcohol  of  56  Cent.  (21°  Cartier). 

I  treated  100  parts  of  the  root  (picked  and 
cleaned)  w’ith  alcohol  of  56  Cent.  I  obtained 
59  parts  of  an  extract  of  pilular  consistence. 
From  100  parts  of  the  root  of  commerce  I  ob¬ 
tained  43  parts  of  extract. 

The  aqueous  extract  of  polygala  is  by  no 
means  a  bad  product ;  yet  the  alcoholic  extract 
is  preferable  to  it :  in  the  first  place,  because, 
on  account  of  the  viscosity  of  the  root,  it  is  more 
easy  to  obtain  concentrated  liquors  by  means  of 
alcohol  than  by  means  of  water  ;  and,  in  the 
second  place,  because,  having  a  less  amount  of 
liquor  to  evaporate  in  the  case  of  the  alcoholic 
product,  this  diminishes  the  chances  of  the 
formation  of  the  insoluble  compound  of  polygalic 
acid,  colouring  matter,  and  oil,  which  is  in¬ 


variably  produced  during  the  evaporation,  to  the 
detriment  of  the  properties  of  the  extract. 

TINCTURE  OF  POLYGALA. 

Take  of  Polygala-root,  1  part. 

Alcohol  of  56  Cent.  (21°  Cartier), 

5  parts. 

F.S.A. 

Perhaps  it  would  be  better  to  use  six  parts  of 
alcohol  instead  of  five,  as  the  latter  quantity  does 
not  suffice  to  dissolve  the  w'hole  of  the  soluble 
parts  of  the  root. 

S  ARS  APARELLA —  (Sarzaparilla) . 

Sarsaparella  is  the  root  of  Smilax  salsaparilla, 
and,  no  doubt,  also  of  some  allied  species.  It 
has  been  studied  successively  by  MM.  Canobia, 
Pallota,  and  Folchi,  in  Italy,  and  by'  MM. 
Thubceuf  and  Poggiale,  in  France. 

It  contains : — 

A  volatile  oil, 

Salsaparin, 

A  bitter  acrid  resin, 

An  oily  matter. 

Extractive  matter. 

Starch, 

Albumen. 

The  volatile  oil  exists  only  in  small  quantity 
in  the  root.  The  salsaparin  was  first  obtained 
from  the  root  by  Pallota,  who  called  it  pariglin. 
Folchi  obtained  subsequently  the  same  substance, 
which  he,  however,  believed  to  be  a  different 
body  from  that  discovered  by  Palotta ;  he  called 
it  smilacin,  Batka  believed  the  new  substance 
to  be  an  acid,  and  called  it  accordingly  parillinic 
acid.  Since  then  M.  Thubceuf,  and  after  him 
Poggiale,  have  demonstrated  the  perfect  identity 
of  the  three  substances,  which  differ,  in  fact, 
simply  in  the  respective  methods  of  their  pro¬ 
duction.  MM.  Thubceuf  and  Poggiale  have 
finally  given  to  this  substance  the  name  of 
salsaparin. 

Salsaparin  is  a  solid,  colourless,  and  inodorous 
substance.  It  is  crystallizable ;  its  crystals 
cluster  in  radiated  groups.  It  is  a  neutral  body, 
combining  neither  with  acids  nor  alkalis.  Salsa¬ 
parin  bears  considerable  resemblance  to  saponin, 
from  which  it  differs,  however,  in  the  following 
essential  points  : — It  is  a  non- acid  body  ;  it 
crystallizes  ;  it  has  hardly  any  taste  when  placed 
on  the  tongue,  and  acquires  an  acrid  and  slightly 
bitter  taste  only  in  solution ;  it  is  very  sparingly 
soluble  in  cold  water ;  it  yields  neither  yellow 
resin  nor  mucic  acid  when  treated  with  nitric 
acid,  and  is  not  converted  into  esculic  acid  by  the 
action  of  hydrochloric  acid. 

Salsaparin  is  soluble  to  a  very  trifling  extent 
in  cold,  but  dissolves  somewhat  more  readily  in 
hot  and  boiling,  water ;  its  solution  possesses  to 
a  high  degree  the  property  to  froth  up  and  form 
a  lather  when  agitated.  It  is  to  its  presence  that 
infusions  of  sarsaparella  owe  this  same  property. 

Alcohol,  particularly  when  hot,  dissolves  sal¬ 
saparin  readily ;  from  solutions  in  boiling  alcohol 
it  crystallizes  upon  cooling. 

It  is  insoluble  in  ether.  Iodine  imparts  to  its 
aqueous  solution  a  saffron  tint.  It  is  non-volatile, 
yet,  according  to  M.  Beral’s  observation,  it  vola¬ 
tilizes  in  the  vapour  of  water. 

The  following  is  Thubceuf ’s  process  of  extract¬ 
ing  salsaparin  from  the  sarsaparella-root : — Form 
an  alcoholic  tincture  of  sarsaparella  with  alcohol 
of  85  Cent. ;  distil  off  seven  eighths  of  this  tinc¬ 
ture  ;  add  animal  charcoal  to  the  remaining 
eighth,  boil,  and  filter.  At  the  end  of  from 
twenty-four  to  forty-eight  hours  the  filtrate  will 
deposit  a  tolerably  large  quantity  of  salsaparin. 
In  some  instances  even  the  whole  liquid  is  found 
to  solidify.  Drain  and  purify  the  salsaparin  by 
repeated  solution  in  alcohol,  and  by  means  of 
animal  charcoal.  Evaporate  the  mother  liquors 
in  the  water-bath,  and  redissolve  the  residue  in 
water,  which  will  leave  a  certain  quantity  of  fatty 
and  resinous  matter  undissolved.  Evaporate  the 
aqueous  solution  to  dryness,  and  purify  the 
product  by  repeated  recrystallization  from  al¬ 
cohol. 

This  process  offers  this  disadvantage,  that  a 
portion  of  the  salsaparin  remains  in  the  mother 
liquors.  I  find  the  following  process  both  more 


commodious  and  more  advantageous : — I  prepare 
an  alcoholic  tincture  of  salsaparella,  and  drop 
into  it  a  solution  of  acetate  of  lead  until  the  last 
quantities  added  fail  to  produce  a  precipi¬ 
tate.  If  there  happens  to  be  an  excess  of 
lead  in  the  mixture,  I  remove  this  by  the 
addition  of  a  few  drops  of  sulphuric  acid.  I 
filter  and  distil.  The  liquors  are  here  in  a  great 
measure  decelerated  already  by  the  precipitation ; 
they  are  less  viscous,  and  deposit  the  salsaparin 
with  greater  facility.  Yet  even  here  a  loss  is 
sustained  of  a  portion  of  the  substance  which 
remains  in  the  last  mother  liquors  ;  part  of  this, 
but  not  the  whole,  may  be  obtained  by  saturating 
the  last  liquors  with  chloride  of  sodium. 

Sarsaparella  enjoys,  as  is  well  known,  con¬ 
siderable  reputation  as  a  remedial  agent  in  vene¬ 
real  diseases.  Whether  this  reputation  is  well- 
deserved  or  not  remains  as  yet  a  matter  of  some 
doubt,  several  authorities  denying  it  that  efficacy 
which  is  so  freely  conceded  to  it  by  the  great 
majority  of  physicians.  Dr.  Hancock,  who  used 
sarsaparella  in  his  native  land,  attributes  to  it  the 
special  property  to  restore  and  strengthen  the 
constitution  of  the  patient.  He  tells  us  that, 
when  given  in  large  doses,  it  provokes  nausea, 
slackens  the  movements  of  the  heart,  and  throws 
the  patient  into  a  state  of  transient  weakness. 
He  reports  the  case  of  a  negro  who,  having  taken 
a  strong  dose  of  sarsaparella,  complained  of  a 
feeling  of  absolute  prostration,  with  a  painful 
sensation  in  the  limbs,  as  if  every  bone  in  his 
body  were  crushed.  It  is  worthy  of  remark  here 
that  Pallota  attributes  the  very  same  action  and 
effects  to  salsaparin. 

Where  it  is  intended  to  act  upon  the  root  with 
water  or  alcohol  it  is  usual  to  slit  the  root.  With 
a  view  to  this  operation  the  root  is  generally 
kept  for  twenty-four  hours  in  a  cellar :  here  it 
swells  a  little,  and  may  then  be  readily  cut  into 
longitudinal  slices  with  a  knife  ;  these  slices  are 
then  cut  into  small  pieces,  which  are  dried,  and 
may  be  kept  in  this  state. 

It  is  advisable  also  to  pound  the  pieces  with  a 
wooden  pestle  when  required  for  use,  for  the 
ligneous  body,  which  is  compact  and  difficultly 
penetrable  by  water,  contains  salsaparin,  though 
in  smaller  proportion  than  the  cortical  part.  The 
best  means,  however,  of  properly  comminuting 
sarsaparella  is  the  grindstone,  or  even  the  nut- 
mill,  which  reduces  the  root  to  a  mass  resembling 
hemp,  and  which  water  and  alcohol  penetrate 
readily  throughout. 


Section  L— PREPARATIONS  WHICH 
CONTAIN  THE  ENTIRE  SUBSTANCE 
OF  THE  ROOT. 

POWDER  OF  SARSAPARELLA. 

Slice  and  cut  the  root  in  the  manner  indicated, 
dry  the  pieces  in  the  stove,  and  pound  them 
finally  by  contusion  in  an  iron  mortar,  without 
leaving  a  residue. 

Sarsaparella  is  never  given  in  the  form  of 
powder;  the  reduction  to  this  form  has  for  its 
object  simply  to  facilitate  the  dissolving  action 
of  the  vehicle  upon  the  root ;  and  it  is  for  this 
reason  that  every  particle  of  the  root  is  reduced 
to  powder. 


Section  II.— PRODUCTS  OBTAINED  BY 
THE  ACTION  OF  WATER  UPON  THE 
ROOT. 

HYDROLATE  OF  SARSAPARELLA. 

In  the  treatment  of  sarsaparella  by  water  the 
state  of  division  of  the  root,  and  the  tempera¬ 
ture  of  the  vehicle,  are  to  be  taken  into  account. 

Water  at  104°  Fahrenheit  will  almost  com¬ 
pletely  dissolve  out  the  whole  of  the  soluble 
principle  of  the  ground  or  pounded  root,  pro¬ 
vided  it  be  used  in  sufficiently  large  quantity. 
(Let  it  be  remarked  here  that  the  extraction  of 
the  whole  of  the  soluble  principle  requires  a 
rather  considerable  portion  of  water.) 

The  less  perfectly  comminuted  root  is  only 
with  difficulty  penetrated  by  water  ;  and  even 
after  repeated  treatments  with  water  at  104° 
Fahrenlieit  the  root  is  stUl  found  to  retain  soluble 
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matters  which  have  escaped  the  action  of  the 
vehicle. 

The  process  of  infusion  should  be  resorted  to 
only  in  cases  where  the  root  is  imperfectly  com¬ 
minuted.  To  treat  the  powder  of  sarsaparella 
with  boiling  water  would  give  a  product  con¬ 
taining  a  rather  large  proportion  of  starch.  Even 
the  infusion  prepared  with  the  imperfectly  com¬ 
minuted  root  contains  invariably  a  certain 
amount  of  dissolved  starch. 

With  respect  to  the  process  of  decoction,  this 
is,  in  my  opinion,  the  least  advantageous  of  all, 
particularly  for  sarsaparella  in  powder.  The 
whole  of  the  starch  is  dissolved  by  the  protracted 
action  of  the  boiling  water,  and  a  viscous  pro¬ 
duct  is  obtained,  which  patients  take  with  great 
repugnance  only. 

Notwithstanding,  some  practitioners  regard 
the  decoction  of  the  sliced  and  contused  root  as 
a  prepar  itioii  superior  to  those  obtained  by 
maceration  or  by  infusion.  The  only  reason 
avhich  they  can  possibly  adduce  for  this  strange 
preference  is,  that  sarsaparella  has  from  the 
beginning,  and  always,  been  used  that  waj%  and 
that  this  method  ought  to  be  considered  good, 
since  the  root  established  its  medical  reputation 
at  a  time  when  no  other  process  except  decoc¬ 
tion  was  resorted  to.  But  the  fact  that  the 
decoction  of  sarsaparella  has  useful  properties 
does  not  by  any  means  prove  that  the  products 
obtained  by  maceration  or  infusion  may  not  be 
greatly  superior  in  every  respect  to  the  decoc¬ 
tion,  notwithstanding. 

The  infusion  of  sarsaparella,  which  is  odorous 
and  sapid,  loses  both  smell  and  taste  when 
boiled,  even  though  only  for  a  short  time.  This 
circumstance  certainly  does  not  speak  greatly  in 
favour  of  the  process  of  decoction.  We  know, 
moreover,  that  the  fibrous  partsof  vegetables  yie  d 
always  less  soluble  matters  to  the  water  when 
treated  by  decoction  than  by  maceration  or  in¬ 
fusion  ;  and,  considering  that  water  at  104°  F. 
extracts  the  whole  of  the  soluble  principles  of 
the  root,  it  is  difficult  to  see  what  possible  ad¬ 
vantage  the  process  of  decoction  can  be  con¬ 
sidered  to  have  over  the  methods  of  infusion  or 
maceration,  except  it  be  this,  that  with  some 
patients  the  infusion  will  not  agree,  and  perhaps, 
also,  the  greater  mildness  of  the  decoction,  which 
is  owing  to  the  circumstance  that  this  prepara¬ 
tion  contains  a  less  amount  of  acrid  matter  than 
the  infusion  prepared  with  water  at  104*  F., 
and  that  the  acridity  is  masked,  moreover,  to  a 
certain  extent  by  the  starch  which  the  liquor 
holds  in  solutijn. 

With  respect  to  the  cause  to  which  the  deper- 
clition  of  part  of  the  salsaparin  is  attributable,  I 
think  this  is  ascribable  to  two  circumstances, 
viz.  :  — 1.  The  formation  of  an  insoluble  triple 
compound,  analogous  to  that  which  the  root  of 
polygala  yields  under  the  same  circumstances  ; 
and  2.  The  property  of  salsaparin  to  volatilize 
under  the  influence  of  aqueous  vapours. 

I  have  already  stated  that  the  complete  ex¬ 
traction  of  the  soluble  parts  of  the  root  requires 
the  use  of  considerable  quantities  of  water. 

For  the  preparation  of  a  concentrated  solution 
recourse  must  ,be  had  to  hot  water,  which  dis¬ 
solves  salsaparin  much  better  than  cold  Avater. 
In  cases  where  I  require  a  concentrated  solution 
I  always  follow  M.  Gruibourt’s  method  of  treat¬ 
ing  the  root  by  digestion  in  the  water-bath. 


Births  and  Deaths  Registered  in  London 
DURING  the  Week  ending  Saturday  last. — 
The  number  of  deaths  from  all  causes  in  the 
metropolis  during  the  week  ending  Saturday 
last,  according  to  the  return  of  the  Registrar- 
General,  amounted  to  1,058,  being  95  above  the 
weekly  average  of  spring ;  there  is,  however,  a 
small  decrease  on  the  two  previous  weeks.  The 
excess  of  at'erage  arises  from  bronchitis  and 
hooping-cough.  The  excess  from  bronchitis  may 
be  attributed  to  lowness  of  temperature.  The 
mean  of  the  week  was  45*  9.  Only  one  fatal 
case  of  cholera  was  registered  in  the  week  ; 
it  occurred  in  Whitechapel,  and  was  that  of  a 
girl  aged  ten  years.  The  number  of  births  during 
the  week  was  1,528. 


ORIGINAL  COMMUNICATIONS,  TRANS¬ 
LATIONS,  ETC. 


ON  THE  ISOMERIC  MODIFICATIONS  OF 
PHOSPHORIC  ACID. 

By  H.  ROSE, 

Professor  of  Chemistry  in  the  University  of  Berlin,* 

It  has  frequently  been  remarked  that  no  sub¬ 
stance  presents  greater  difficulties  in  every  re¬ 
spect  to  the  chemist  in  its  examination  than 
phosphoLio  acid ;  whilst  the  longer  and  more 
constantly  we  are  engaged  in  studying  the  reac¬ 
tions  of  this  acid  the  greater  do  the  difficulties 
become.  Every  time  the  investigation  is  re¬ 
newed  the  chemist  meets  with  new  anomalies, 
and  numerous  new  obscure  phenomena  are  ex¬ 
hibited,  whilst  even  those  previously  known  are 
far  from  being  satisfactorily  explained. 

Some  time  since,  in  an  investigation  upon  the 
isomeric  modifications  of  the  peroxide  of  tin,  I 
drew  attention  to  the  fact,  that  such  modifica¬ 
tions  are  principally  met  with  in  those  metallic 
oxides  which  possess  acid  properties  ;  they  are 
almost  entirely  absent  in  those  which  possess 
strong  basic  properties.  The  latter  certainly  fre¬ 
quently  alter  in  density  to  a  considerable  extent 
when  exposed  to  various  elevated  temperatures, 
becoming  at  the  same  time  soluble  with  difficulty 
or  insoluble  in  acids  ;  Avhen,  however,  they  are 
once  dissolved,  they  always  exhibit  in  solution 
the  same  reactions. 

Phosphoric  acid  exhibits  paradoxical  isomeric 
properties  still  more  than  any  metallic  acid. 
After  the  important  discovery  of  Clark,  the  in¬ 
genious  investigations  of  Graham  did  much  to¬ 
wards  the  elucidation  of  the  difficulties ;  but  by 
new  investigations  new  facts  have  been  disco¬ 
vered,  part  of  which  cannot  be  satisfactorily  ex¬ 
plained  by  Graham’s  views. 

Assuming,  in  accordance  with  Graham’s 
views,  the  existence  of  three  modifications  of 
phosphoric  acid,  viz.,  metaphosphoric,  pyro- 
phosphoric,  and  ordinary  phosphoric  acid,  which 
with  Berzelius  Ave  may  denominate  a-,  b-,  and 
c-phosphoric  acid,  it  is  the  metaphosphoric  acid 
which  especially  exhibits  the  greatest  anomalies. 
The  pyrophosphoric  acid  also  presents  some ; 
and  the  ordinary  phosphoric  acid,  the  e-phos- 
phoric  acid,  is  that  which  has  the  most  analogy 
with  other  oxy-acids  in  its  behaviour  towards 
reagents.  This  is  the  one  which  can  be  best 
separated  and  determined  quantitatively.  For¬ 
tunately  the  other  modifications  can  be  more  or 
less  easily  converted  into  the  c-phosphoric  acid ; 
hence  in  their  quantitative  determination  this 
conversion  must  in  most  cases  be  previously  ef¬ 
fected. 

I  shall  now  make  some  remarks  upon  each 
of  these  three  modifications  of  phosphoric  acid. 
a-Phosphoric  Acid  (^Metaphosphoric  Acid). 

For  the  purpose  of  elucidating  to  a  certain  ex¬ 
tent,  if  only  for  the  present,  the  chaos  of  anoma¬ 
lous  phenomena  Avhich  this  acid  exhibits,  we  are 
compelled  to  admit  the  existence  of  several  sub¬ 
modifications  of  it ;  at  least  three  of  these  are 
noAV  distinguishable. 

1.  One  of  these  sub-modifications  consists  of 
the  acid  existing  in  Graham’s  metaphosphate  of 
soda,  which  is  obtained  by  fusing  the  acid  phos¬ 
phate  of  soda  with  the  phosphate  of  soda  and 
ammonia  (microcosmic  salt).  After  fusion  the 
mass  must  be  cooled  rapidly,  and  not  sloAvly. 
The  solution  of  this  salt,  as  is  well  known,  pos¬ 
sesses  a  neutral  or  very  slightly  acid  reaction, 
and  is  especially  characterized  by  giving  preci¬ 
pitates  with  neutral  solutions  of  several  salts  of 
the  earths  and  metallic  oxides,  which  are  gene¬ 
rally  soluble  in  an  excess  of  the  salt  of  soda, 
and  possess  the  remarkable  property  of  forming 
a  heavy,  thick,  oleaginous  mass  when  shaken. 
The  solution  of  the  salt  alone  does  not  yield  any 
precipitate  with  a  dilute  filtered  solution  of 
albumen,  but  a  copious  dense  precipitate  imme- 

*  Poggendorff ’s  “  Annalen  der  Physic  und 
Chemie,”  vol.  Ixxvi.,  p.  1,  and  “  Philosophical 
Magazine,” 


diately  appears  on  the  addition  of  acetic  acid. 

The  following  are  the  special  reactions  of  a 
solution  of  the  metaphosphate  of  soda  :  — 

Chloride  of  barium  produces  a  voluminous 
precipitate,  the  supernatant  liquid  reddening 
litmus  paper  ;  it  is  entirely  soluble  in  excess  of 
the  salt  of  soda ;  ammonia  does  not  produce  a 
precipitate  in  this  solution.  The  precipitate  is 
not  oleaginous,  nor  does  it  become  so,  either 
when  set  aside  for  some  time,  or  on  ebullition. 

Chloride  of  calcium  produces  a  voluminous 
precipitate,  Avhich,  on  agitation,  even  in  the  cold, 
collects  at  the  bottom  of  the  vessel  in  the  form 
of  a  thick,  oiljq  or  turpentine-like  mass.  The 
supernatant  fluid  reddens  litmus  paper.  The 
mass  is  not  affected  by  ebullition,  but  when 
heated  with  muriatic  acid  it  is  dissolved.  The 
precipitate  is  entirely  dissolved  by  excess  of  the 
soda  salt;  ammonia  does  not  produce  a  precipitate 
in  the  solution. 

A  solution  of  sulphate  of  magnesia  does  not 
produce  any  precipitate,  even  on  ebullition.  If 
much  of  the  soda  salt  has  been  added,  no  pre¬ 
cipitate  is  produced  in  the  solution  by  ammonia; 
in  the  opposite  case,  ammonia  produces  a  pre¬ 
cipitate  Avhich  is  soluble  in  chloride  of  ammo¬ 
nium. 

Nitrate  of  silver  produces  a  dense,  voluminous, 
white  precipitate,  Avhich  is  soluble  in  ammonia 
and  nitric  acid.  It  is  also  perfectly  soluble  in  a 
large  excess  of  the  salt  of  soda.  The  supernatant 
liquid  reddens  litmus  paper,  'riie  precipitate 
does  not  become  oleaginous  when  shaken  in  the 
cold,  but  when  boiled  it  contracts,  occupying  a 
smaller  volume,  and  becomes  perfectly  resinous. 
Heat  renders  it  tenacious,  so  that  it  can  be  drawn 
into  threads ;  and  on  cooling  it  solidifies  to  a 
brittle  mass. 

A  solution  of  pernitrate  of  mercury,  AA’hich 
necessarily  contains  free  acid,  produces  a  white 
precipitate ;  this  when  shaken,  even  in  the  cold, 
subsides  to  the  bottom  of  the  vessel  as  a  dense 
oleaginous  mass. 

Solution  of  bichloride  of  mercury  produces  no 
change. 

Solution  of  protonitrate  of  mercury  produces  a 
dense  w'hite  precipitate,  Avhich  is  soluble  in  an 
excess  of  the  soda  salt ;  on  boiling  it  becomes 
resinous,  like  the  salt  of  silver. 

Solution  of  sulphate  of  copper  produces  no 
change ;  but  chloride  of  copper  produces  a 
bluish- white  precipitate,  w’hich  is  soluble  both  in 
excess  of  the  soda  salt  and  of  the  chloride  of 
copper. 

Solution  of  acetate  of  lead  produces  a  dense 
voluminous  precipitate,  which  is  soluble  in  ex¬ 
cess  of  the  soda  salt,  and  when  shaken  forms  a 
coherent  mass,  but  does  not  become  oleaginous  ; 
when  set  aside,  however,  it  becomes  someivhat 
resinous. 

Solution  of  protosulphate  of  manganese  pro¬ 
duces  a  white  precipitate,  Avhich  when  shaken 
becomes  an  oily  mass.  The  precipitate  is  soluble 
in  an  excess  of  the  soda  salt ;  sulphuret  of  am¬ 
monium  throws  down  sulphuret  of  manganese 
from  this  solution. 

Solution  of  protosulphate  of  iron  does  not  pro¬ 
duce  a  precipitate;  nor  is  any  precipitation 
caused  by  the  addition  of  ammonia  to  this  solu¬ 
tion,  but  it  renders  it  dark  green. 

Solution  of  sulphate  of  zinc  produces  no 
change. 

Solutions  of  the  sulphates  of  cobalt  and  nickel 
also  produce  no  change.  HoAvever,  solutions 
of  the  chlorides  of  cobalt  and  nickel  produce  red 
and  greenish- white  precipitates,  Avhich  on  agita¬ 
tion  subside  in  the  form  of  heavy  oily  drops  of  a 
red  and  greenish- white  colour.  The  precipitates 
are  soluble  in  excess  of  the  soda  salt. 

Solution  of  the  nitrate  of  bismuth,  although  it 
contains  free  acid,  produces  a  Avhite  precipitate, 
which  on  agitation  becomes  somewhat  resinous, 
but  not  oily.  The  precipitate  is  soluble  in  the 
soda  salt. 

If  the  acid  contained  in  the  salt  of  soda  be 
separated  from  the  base,  its  aqueous  solution 
exhibits  somewhat  different  properties  from  those 
of  the  aqueous  solution  of  the  metaphosphoric 
I  acid  produced  by  combustion  in  oxygen  gas. 
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The  solution  of  the  soda  salt  was  precipitated 
with  nitrate  of  silver,  and  the  precipitate  allowed 
to  remain  in  the  liquid  during  one  night ;  it  was 
then  washed  with  cold  water,  and,  after  suspen¬ 
sion  in  water,  Wcis  decomposed  by  a  current  of 
sulphuretted  hydrogen.  The  sulphuret  of  silver 
formed  remains  suspended  in  the  free  acid  for  a 
long  time,  and  is  separated  by  filtration  with 
extreme  difficulty. 

The  aqueous  solution  of  the  acid  does  not  at 
first  produce  any  precipitate  in  chloride  of 
barium ;  after  a  considerable  time  merely  some 
flakes  subside.  Barytic-water,  however,  pro¬ 
duces  a  precipitate  in  it,  even  when  not  added 
in  excess,  and  whilst  the  solution  is  still  acid. 

Chloride  of  calcium  produces  no  precipitate. 
Lime-water  only  produces  a  precipitate  when 
added  in  excess. 

A  solution  of  sulphate  of  magnesia  mixed  with 
chloride  of  ammonium  only  produces  a  precipi¬ 
tate  in  the  solution  of  the  acid  saturated  with 
ammonia,  when  the  solutions  are  concentrated. 
This  is,  however,  soluble  in  a  considerable  quan¬ 
tity  of  water,  and  hence  does  not  appear  in  dilute 
solutions. 

Solution  of  nitrate  of  silver  produces  a  w'hite 
precipitate,  which,  on  the  saturation  of  the  solu¬ 
tion  with  ammonia,  becomes  more  considerable. 

In  a  solution  of  albumen  a  copious  white  pre¬ 
cipitate  is  immediately  formed. 

The  reactions  of  a  solution  of  metaphosphoric 
acid  produced  by  the  combustion  of  phosphorus 
in  oxygen  gas  differ  somewhat  from  those  of  the 
acid  as  procured  from  the  salt  of  soda. 

Thus  a  solution  of  chloride  of  barium  imme¬ 
diately  produces  a  copious  precipitate  in  it.  A 
very  large  excess  of  the  acid  is  requisite  to  redis¬ 
solve  the  precipitate  ;  ammonia  does  not  produce 
any  precipitate  in  this  solution.  Barytic-water 
produces  a  precipitate  in  the  acid,  even  when  the 
latter  is  in  great  excess ;  an  excess  of  barytic- 
water,  however,  renders  it  more  copious. 

Solution  of  chloride  of  calcium  produces  an 
extremely  small  precipitate,  which  is  perfectly 
soluble  in  excess  of  the  acid.  Ammonia  pro¬ 
duces  a  dense  voluminous  precipitate  in  this 
solution.  Lime-water  does  not  cause  any  pre¬ 
cipitate  until  added  in  excess.  Both  acids  ex¬ 
hibit  the  same  reactions  with  sulphate  of  mag¬ 
nesia,  nitrate  of  silver,  and  albumen. 

These  two  acids,  therefore,  differ  principally 
in  their  reaction  with  chloride  of  barium.  But 
as  solutions  of  Graham’s  metapho.-phate  of  soda, 
as  stated  above,  when  decomposed  by  solutions 
of  neutral  salts,  yield  liquids  which  possess  an 
acid  reaction,  the  acid  separated  from  the  pre¬ 
cipitates  must  be  different  from  that  in  the  soda 
salt  used. 

As  the  composition  of  the  oily  and  resinous 
precipitates  produced  by  Graham’s  salt  was  en¬ 
tirely  unknown,  the  salt  of  silver  was  analyzed 
by  M.  Weber.  It  was  prepared  in  the  same 
manner  as  the  salt  precipitated  for  the  purpose 
of  obtaining  the  free  acid.  After  having  been 
dried  for  a  long  time  at  212^'  F.,  0.930  grm.  lost 
at  a  red  heat  0.019  grm.,  or  2.04  per  cent.,  of 
water.  It  fused  into  a  mass  of  a  yellowish 
colour,  which,  when  dissolved  in  nitric  acid, 
yielded  on  the  addition  of  hydrochloric  acid 
0.815  grm.  of  chloride  of  silver,  corresponding  to 
70.09  oxide  of  silver.  The  phosphoric  acid  in 
the  filtered  liquid  was  precipitated  in  the  form 
of  the  phosphate  of  ammonia  and  magnesia; 
0.257  grm.  of  pyrophosphate  of  magnesia  was 
obtained  after  heating  to  redness,  corresponding 
to  27.87  per  cent,  of  phosphoric  acid. 

These  results  correspond  to  the  formula 
3AgO,  2P2  Og-t-HO.  Berzelius  examined  this 
salt  long  ago,  but  he  obtained  it  in  a  different 
manner.  He  precipitated  a  solution  of  phos¬ 
phoric  acid  which  had  been  recently  heated  to 
redness  with  nitrate  of  silver ;  he  then  obtained 
a  precipitate,  the  composition  of  which  but 
little  resembled  that  of  AgO,  Pj  Og,  the  amount 
of  oxide  of  silver  differing  nearly  three  per  cent, 
from  that  calculated.  This  salt  was  placed  in 
boiling  water  ;  in  a  few  minutes  it  fused  into  a 
Viscid  mass  resembling  turpentine,  and  had  the 


same  composition  as  the  compound  mentioned 
above. 

The  composition  found  above  explains  the  acid 
reaction  of  the  liquid  when  the  neutral  solution 
of  Graham’s  salt  is  precipitated  with  solution  of 
nitrate  of  silver.  It  also  renders  evident  why 
the  acid  separated  from  the  silver  salt  may 
possess  different  properties  from  metaphos¬ 
phoric  acid  as  obtained  by  the  combustion  of 
phosphorus.  The  question  whether  the  other 
oleaginous  salts,  which  a  solution  of  Graham's 
salt  forms  with  other  neutral  salts,  possess  an 
analogous  composition  to  the  silver  salt,  as 
might  be  expected  from  the  circumstance  that 
on  their  formation  the  solutions  which  are 
originally  neutral  acquire  an  acid  reaction,  well 
deserves  investigation. 

A  salt  of  silver  having  an  analogous  composi¬ 
tion  can  be  prepared  from  Graham’s  salt.  M. 
Fleitmann  decomposed  Graham’s  salt  with 
nitrate  of  silver,  filtered  the  precipitate  imme¬ 
diately,  washed  it  slightly  with  cold  water,  and 
then  pressed  it  strongly  between  blotting-paper. 
The  water  used  in  the  w'ashing  possessed  a 
barely  acid  reaction.  The  fused  compound  gave 
the  following  per-centage  composition: — 


Phosphoric  acid .  37.62 

Oxide  of  silver  .  61.18 


98.80 

which  closely  approximates  the  composition  cal¬ 
culated  according  to  the  formula  AgO,  P2  Og, 
which  requires  61.89  oxide  of  silver  and  38.11 
phosphoric  acid.  The  loss  probably  arises  from 
its  containing  a  little  soda,  which  was  not  re¬ 
moved  in  consequence  of  the  rapidity  with 
which  the  compound  was  washed.  It  is  thus 
evident  that  when  the  silver  salt  is  precipitated 
and  separated  as  quickly  as  possible  from  the 
liquid  it  corresponds  in  composition  with 
Graham’s  salt;  but  that  on  prolonged  contact 
with  the  liquid,  even  when  cold,  it  becomes  de¬ 
composed  and  loses  acid. 

Whether  anything  similar  occurs  in  the  case 
of  the  other  precipitates  has  not  been  deter¬ 
mined  ;  but  it  is  not  improbable,  as  at  first  they 
are  precipitated  in  a  pulverulent  form,  and  only 
acquire  the  oily  appearance  when  powerfully 
shaken,  by  which  they  probably  lose  a  portion 
of  the  phosphoric  acid. 

2.  The  acid  existing  in  those  remarkable 
salts,  which  Fleitmann  and  Henneberg  ob¬ 
tained  from  the  acid  phosphate  of  soda,  or 
rather  from  the  microcosmic  salt,  by  fusion 
and  very  gradual  cooling,  may  be  regarded  as 
a  second  sub-modification  of  metaphosphoric 
acid.  This  salt  has  exactly  the  same  compo¬ 
sition  as  the  metaphosphates  ;  it  contains  the 
same  number  of  atoms  of  base  and  acid,  and  has 
therefore  the  composition  of  Graham’s  salt,  but 
differs  from  it  in  its  opacity  and  crystalline  struc¬ 
ture,  whilst  Graham’s  salt  is  transparent  and 
amorphous.  It  crystallizes  from  its  solution 
with  four  atoms  of  water,  whilst  Graham’s  salt 
cannot  be  made  to  crystallize.  Its  solution, 
like  that  of  Graham’s  salt,  exerts  a  neutral 
reaction. 

The  most  remarkable  property  of  the  acid  of 
this  salt  is,  that  it  forms  with  all  bases  com¬ 
pounds  soluble  in  water,  in  which  respect  it 
differs  essentially  from  all  the  modifications  of 
phosphoric  acid.  The  salts,  even  the  silver  salt, 
can  be  obtained  in  a  crystalline  state.'  Accord¬ 
ing  to  Fleitmann,  the  solution  of  the  seda  salt 
produces  no  precipitates  with  solutions  of  nitrate 
of  silver,  nitrate  of  lead,  chloride  of  barium, 
chloride  of  calcium,  chloride  of  strontium,  sul¬ 
phate  of  magnesia,  protosulphate  of  manganese, 
protosulphate  of  iron,  the  sulphates  of  zinc, 
cobalt,  or  nickel.  In  the  solutions  of  the  proto 
and  per  nitrates  of  mercury  the  solution  of  the 
soda  salt  at  first  produces  no  turbidity,  but  after 
a  considerable  time  a  precipitate  is  formed.  It 
also  produces  a  precipitate  in  a  solution  of  acetate 
of  lead. 

The  solution  of  the  soda  salt,  as  also  that  of 
Graham’s  salt,  produces  no  precipitate  with  al¬ 
bumen  ;  but  this  is  the  case  when  acetic  acid  is 
added.  According  to  Fleitmann,  the  acid  may 


be  readily  isolated  from  the  solution  of  the  crys¬ 
tallized  silver  salt  by  a  current  of  sulphuretted 
hydrogen.  The  solution  of  the  free  acid  imme¬ 
diately  produces  a  copious  precipitate  with  albu- 
men.  ^  When  saturated  with  carbonate  of  soda, 
the  original  soda  salt  is  again  obtained  ;  and  if 
its  solution,  after  neutralization  with  ammonia,  is 
treated  with  nitrate  of  silver,  the  crystallized 
silver  salt  can  be  procured  from  the  solution. 

3.  The  acid  contained  in  those  salts  which 
were  formerly  called  acid  phosphates,  and  have 
long  been  known,  maybe  regarded  as  forming 
the  third  modification  of  metaphosphoric  acid. 
These  salts  have  recently  been  examined  by 
Maddrell.  In  obtaining  them,  Maddrell  made 
use  of  salts  of  the  most  different  kinds — metallic 
chlorides,  sulphates,  nitrates,  carbonates,  and 
chlorates,  which  were  heated  to  -f  6OO0  F.  with 
free  phosphoric  acid.  I  shall  presently  show 
that  an  insoluble  pyrophosphate,  possessing 
similar  properties  to  those  presented  by  Mad- 
drell’s  metaphosphates,  may  be  simultaneously 
formed.  The  heating  with  free  phosphoric 
acid  must  therefore  be  continued  until  a  por¬ 
tion  of  the  heated  mass,  when  removed,  is  found 
to  precipitate  a  solution  of  albumen. 

The  insoluble  metaphosphates  dissolve  when 
heated  with  concentrated  sulphuric  acid.  Ac¬ 
cording  to  Fleitmann,  the  acid  cannot  be  iso¬ 
lated,  or  at  least  only  very  imperfectly,  by  trans¬ 
mitting  a  current  of  sulphuretted  hydrogen 
through  the  copper  salt  suspended  in  water. 
The  decomposition  of  it  is  best  effected  by  treat¬ 
ing  the  above  salt  with  sulphuret  of  sodium. 
A  soluble  soda  salt  is  then  obtained,  which 
somewhat  resembles  Fleitmann’s  metaphosphate 
of  soda,  but  differs  from  it  in  many  respects,  and 
can  only  be  procured  with  half  its  water  of  crys¬ 
tallization. 

The  various  sub-modifications  of  metaphos¬ 
phoric  acid  all  agree  in  having  the  same  capacity 
of  saturation  ;  one  atom  of  acid  saturates  one 
atom  of  a  powerful  base.  Graham  supposes  that 
the  different  capacity  of  saturation  of  the  various 
modifications  of  phosphoric  acid  is  the  cause  of 
their  different  reactions.  This  difference  in  the 
capacity  of  saturation  of  the  various  phosphoric 
acids,  however,  is  indisputably  a  result  of  their 
isomeric  state,  and,  as  I  have  remarked  on  a  for¬ 
mer  occasion,  cannot  be  the  cause  of  them. 

A  second  general  property  of  all  the  varieties 
of  metaphosphoric  acid  is,  that  their  aqueous  so¬ 
lutions  precipitate  a  solution  of  albumen.  This 
is  almost  the  only  property  by  which  the  various 
kinds  of  metaphosphoric  acid  can  be  recognised 
in  qualitative  examinations,  and  unequivocally 
distinguished  from  the  other  modifications  of 
phosphoric  acid  ;  for  neither  pyrophosphoric  acid 
nor  the  ordinary  c-acid  precipitates  albumen. 
The  soluble  salts  of  metaphosphoric  acid  do  not 
precipitate  albumen  until  acetic  acid  has  been 
added  to  their  solutions. 

The  property  of  metaphosphoric  acid  to  pro¬ 
duce  a  copious  precipitate  in  the  solution  of 
chloride  of  barium  is  especially  peculiar  to  the 
acid  produced  by  the  combustion  of  phosphorus 
only. 

When  a  concentrated  solution  of  c-phosphoric 
acid  is  heated  very  gently  for  several  hours,  so 
that  none  of  it  volatilizes,  an  acid  is  obtained, 
the  aqueous  solution  of  which  does  not  produce 
any  precipitate  wdth  albumen  ;  nor  does  it  pro¬ 
duce  a  precipitate  with  chloride  of  barium,  or 
merely  an  inconsiderable  troubling  after  a  long 
time.  Nitrate  of  silver,  however,  produces  a 
white  precipitate.  Those  are  the  properties  of 
pyrophosphoric  acid.  When  the  same  acid  is 
heated  in  a  platinum  crucible  longer  and  more 
stronglyq  so  that  it  commences  to  be  copiously 
volatilized,  its  aqueous  solution  then  immediately 
produces  a  copious  precipitate  with  albumen 
and  chloride  of  barium,  and  a  white  precipitate 
with  nitrate  of  silver,  which  when  shaken  be¬ 
comes  resinous.  Thus  by  strongly  heating  it 
metaphosphoric  acid  is  formed,  and  apparently 
the  same  modification  as  that  obtained  by  the 
combustion  of  phosphorus. 

By  the  rapid  application  of  a  certain  degree 
of  heat,  however,  an  acid  can  be  obtained,  the 
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aqueou.'i  solution  of  whicli  affords  with  albutnen 
a  copious  precipitate,  but  none  with  chloride  of 
barium,  and  which,  after  saturation  with  am¬ 
monia,  yields  a  white  precipitate  with  nitrate  of 
silver,  in  which,  after  some  time,  an  admixture  of 
yellow  can  be  distinctly  perceived.  In  this  case, 
the  same  acid  as  that  which  I  separated  from  the 
metaphosphate  of  silver  appeared  to  have  been 
formed,  in  admixture  with  a  little  undecomposed 
c-phosphoric  acid. 

Some  uncertainty  still  continues  regarding  the 
composition  of  fused  phosphoric  acid.  A  very 
long  time  since  I  made  several  experiments  upon 
this  point,  and  found  that  the  acid,  fused  for  a 
considerable  time  over  a  spirit  damp,  in  three 
experiments,  contained  a  slightly  less  amount  of 
water  than  is  required  by  the  compound  P2O5  + 
IIO.  In  another  experiment,  probably  with 
some  acid  which  had  been  heated  more  strongly, 
and  for  a  longer  time,  the  amount  of  water  was 
still  less,  and  nearly  corresponded  to  the  com¬ 
pound  3P2O5+ 5  (PjOg-HlIO);  hence  it  is  thus 
rendered  probable  "that  phosphoric  acid  would 
be  obtained  in  a  perfectly  anhydrous  state  by  a 
very  long  and  continuous  application  of  heat. 

My  experiments  have  been  recently  confirmed 
by  M.  Weber,  who  examined  an  acid  which  had 
been  exposed  for  a  considerable  time  to  a  tem¬ 
perature  at  which  it  began  to  be  slightly  vola¬ 
tilized  ;  3.127  grms.  of  this  acid,  when  treated 
with  16.891  grms.  of  oxide  of  lead,  left,  after 
having  been  heated  to  redness,  a  residue  of 
19.700  grms.  The  per-centage  composition  of  the 


acid  was,  therefore  :  — 

Phosphoric  acid .  89.84 

Water  .  10.16 


100.00 

In  this  case  also  the  quantity  of  water  is  slightly 
less  than  the  composition  PjOg-i-HO  requires. 
The  quantities  of  oxygen  are  in  the  proportion  of 
60.54  :  9.03. 

In  addition  to  these  three  sub-modifications  of 
metaphosphoric  acid,  there  are  undoubtedly 
others.  That  acid  which  is  formed  on  burning 
phosphorus  in  dry  atmospheric  air  or  oxygen 
gas  may  be  considered  as  a  fourth  sub-modifica  ¬ 
tion,  for,  as  has  been  stated  above,  the  reactions 
of  its  solution  are  different  from  those  of  the 
other  modifications.  The  salts  which  it  forms 
with  bases  have  not  been  prepared  and  examined. 
I  shall  merely  remark  here  that  anhydrous 
phosphoric  acid  does  not  exhibit  any  affinity 
towards  dry  ammoniacal  gas,  nor  does  it  absorb 
it ;  hence  it  differs  in  this  respect  from  anhy¬ 
drous  sulphuric  acid.  Probably  the  various 
sub-modifications  of  metaphosphoric  acid  should 
be  considered  as  conjugate  acids,  as  the  differ¬ 
ence  in  their  reactions  would  then  be  more  satis¬ 
factorily  explained.  Anhydrous  phosphoric  acid 
may  constitute  the  conjunct,  which  is  capable  of 
combining  in  different  proportions  with  pyro- 
phosphoric  acid  or  with  c-phosphoric  acid, 
giving  rise  to  the  numerous  modifications  of 
metaphosphoric  acid.  This  conjunct  se  pro¬ 
bably  alone  possesses  the  property  of  precipi¬ 
tating  albumen,  and  thus  this  property  is  com¬ 
municated  to  all  the  varieties  of  metaphosphoric 
acid. 

[  To  be  concluded  next  \oeeh.'\ 


ON  A  NEW  KIND  OF  COPAIVA 
BALSAM. 

By  Dr.  L.  POSSELT. 

The  various  kinds  of  copaiva  balsam  hitherto 
met  with  in  commerce  furnish,  when  mixed  with 
a  solution  of  potash  or  ammonia,  a  more  or  less 
clear  solution.  After  some  time  the  ammoniacal 
solution  deposits  the  ammonia  salt  of  an  acid 
resin,  the  copaivic  acid.  When  this  reaction 
does  not  take  place,  it  has  hitherto  generally  been 
assumed  that  the  balsam  has  been  adulterated. 
The  author  procured  from  England  a  balsam 
which  had  been  derived  from  South  America, 
the  genuineness  of  which  was  guaranteed,  and 
was  likewise  placed  beyond  all  doubt  by  the  re¬ 
sults  of  analysis ;  he  is,  therefore,  of  opinion 


that  there  exists  a  distinct  kind  of  copaiva  bal¬ 
sam,  which  has  the  greatest  resemblance  to  the 
ordinary  kind,  but  differs  considerably  from  it  in 
its  characters.  It  is  more  liquid  and  of  a  lighter 
yellow  colour,  has  the  peculiar  disagreeable 
odour  of  the  ordinary  balsam,  and  also  the  last¬ 
ing  taste.  Its  specific  gravity  is  0.94.  Mi.xed  in 
any  proportion  with  solution  of  potash  or  am¬ 
monia,  it  remains  turbid,  and  never  forms  with 
a  soapy  mixture,  but  after  a  time  again  sepa¬ 
rates  from  those  liquids.  It  does  not  dissolve 
perfectly  in  alcohol,  but  forms  a  milky  liquid. 
It  contains  82  per  cent,  of  oil  and  18  per  cent,  of 
resin,  which  latter  is  partly  soluble  and  partly 
insoluble.  The  oil  in  the  pure  state  is  a 

Hydrocarbon,  Cjq  Hg,  which  the  author  calls 
paracopaiva  oil.  It  is  obtained  by  distilling  this 
copaiva  balsam  with  water.  After  a  second  dis¬ 
tillation  with  water  the  hydrocarbon  forms  a 
colourless  thick  oil,  of  a  strong  pure  odour  of 
copaiva,  and  an  acrid  burning  taste  ;  spec.  grav. 
0.91  ;  boiling  point,  485°.  This,  how'ever, 
quickly  and  uninterruptedly  rises,  the  boiling 
oil  being  decomposed.  It  becomes  y^ellowish, 
thickish,  then  brown,  thick,  and  tenacious,  until 
it  is  finally  decomposed  with  separation  of 
carbon.  It  mixes  in  every  proportion  with 
ether,  requires  a  large  quantity  of  absolute 
alcohol  for  solution,  and  dissolves  with  great 
difficulty  in  spirit  of  0.863  spec.  grav.  Dry  mu¬ 
riatic  gas  combines  -with  it,  forming  a  brown 
liquid  with  a  reddish  tint,  which  when  satu¬ 
rated  fumes  in  the  air.  No  crystalline  compound 
could  be  separated  from  it.  This  paracopaiva 
( il  differs,  therefore,  from  the  ordinary  oil  by  its 
thickness,  its  behaviour  tow'ards  alcohol,  muriatic 
acid  gas,  and  its  boiling  point. 

Nitric  acid  of  1.32  spec.  grav.  has  no  action 
upon  the  oil  at  the  ordinary  temperature ;  but 
on  the  application  of  heat  it  is  converted,  with  a 
violent  reaction,  into  a  resinous  substance.  It 
dissolves  entirely  in  dilute  nitric  acid  in  some 
days,  when  nitrous  acid,  carbonic  acid,  and  some 
peculiar  volatile  acids  which  furnish  a  preci¬ 
pitate  with  basic  acetate  of  lead,  escape.  The 
residue,  evaporated  and  diluted  with  water,  de¬ 
posits  an  acid  resin,  which  is  not  further  acted 
upon  by  nitric  acid,  whilst  a  crystalline  acid  re¬ 
mains  dissolved  in  the  liquid. 

The  resin  is  of  a  light  yellow  colour,  some¬ 
what  soluble  in  boiling  w'ater ;  it  becomes  milky 
on  cooling.  It  dissolves  readily  in  ether  and 
alcohol,  and  after  a  considerable  length  of  time 
some  small  crystals  of  the  resin  are  deposited. 
It  has  an  acid  reaction,  and  combines  with  potash 
and  ammonia,  forming  red  neutral  compounds 
soluble  in  water. 

The  acid  left  in  solution  crystallizes  in  minute, 
colourless,  transparent  lamince.  It  is  readily 
soluble  in  water,  alcohol,  ether,  and  naphtha. 
It  is  free  from  smell,  has  a  bitter  taste,  and  a 
faint  acid  reaction.  It  deflagrates  with  fuming 
nitric  acid.  Iodine  dissolves  in  it;  with  chlo¬ 
rine  it  gives  off  vapours  of  muriatic  acid  gas,  and 
then  becomes  yellow  and  tenacious.  It  acquires 
a  dark  violet-red  colour  when  treated  with  con¬ 
centrated  sulphuric  acid.  The  analysis  of  the 
paracopaiva  oil  gave  :  — 

Carbon .  88.13  10  =  60  88.23 

Hydrogen....  11.77  8  =  8  11.77 

The  resin,  which  with  the  paracopaiva  oil  con¬ 
stitutes  the  original  balsam,  was  prepared  by 
boiling  the  residue  of  the  distillation  of  the  oil 
with  water  to  expel  the  remainder  of  the  oil. 
The  residual  pale  brown  friable  mass  consists  of 
two  different  resins,  one  of  wdiieh  is  readily  solu¬ 
ble  and  the  other  insoluble  in  alcohol.  The 
soluble  resin  forms  the  greater  portion  of  the 
mixture,  and  may  be  readily  obtained  pure  by 
repeated  solution  in  alcohol,  when  the  second 
resin  is  left  behind.  It  is  light  yellow,  easily 
reduced  to  powder,  soft  at  a  gentle  heat,  and  is 
decomposed  at  a  slightly  elevated  temperature, 
becoming  dark- coloured  and  forming  a  thick 
liquid.  It  dissolves  in  weak  boiling  spirit,  but 
separates  for  the  greater  part  on  cooling  in  white 
flakes ;  it  is  likewise  readily  soluble  in  strong 
alcohol  in  the  cold,  in  ether,  and  in  naphtha. 
The  alcoholic  solution  does  not  possess  an  acid 


reaction ;  no  precipitate  is  produced  with  acetate 
of  copper  ;  it  is  insoluble  in  potash  or  ammonia. 
On  analysis  this  resin  was  found  to  contain 
60.06-59.98  per  cent,  carbon  and  8.48-8.27 
hydrogen. 

The  resin  insoluble  in  alcohol  is  repeatedly 
exhausted  with  absolute  alcohol,  dissolved  in 
ether,  and  separated  by  evaporation ;  it  has  the 
same  colour  as  the  preceding  one,  is  insoluble  in 
dilute  alcohol,  and  very  sparingly  soluble  in 
boiling  absolute  alcohol,  from  which  solution  it 
mostly  separates  on  cooling  ;  it  dissolves  readily 
in  ether  and  naphtha  ;  the  solution  is  not  acid. 
It  is  perfectly  insoluble  in  potash  and  ammonia. 
On  boiling  these  liquids  with  the  resin  they 
become  opaque,  and  deposit  on  cooling  the  sus¬ 
pended  resin.  The  solution  of  the  resin  furnishes 
with  acetate  of  copper  a  slight  precipitate.  On 
analysis  the  resin  furnished  81.76-82.12  carbon 
and  10.56-10.48  hydrogen. 

It  results  from  this  investigation  that  this 
balsam  is  not  ordinary  copaiva  balsam  adul¬ 
terated,  but  a  distinct  kind.  The  anthor  had  no 
opportunity  of  making  any  experiments  as  to  its 
effectiveness. — Liebig’s  Annalen,  Ixix.,  p.  67. 


ON  THE  CAUSE  OE  THE  DIURNAL 
YARIATIONS  OF  THE  MAGNETIC 
NEEDLE. 

By  W.  H.  BARLOW,  Esq.,  M.I.C.E. 

[To  the  Editors  of  the  Philosophical  Magazine  and  Journal.] 
Gentlemen, — In  the  number  of  your  journal 
for  April  an  extract  from  a  letter  from  M.  de  la 
Rive  to  M.  Arago*  is  published,  in  which  the 
author  attributes  the  diurnal  variations  of  the 
magnetic  needle  and  the  aurorae  boreales  to  the 
effect  of  electric  currents  at  the  surface  of  the 
earth  and  in  the  atmosphere. 

In  confirmation  of  this  theory,  mention  is 
made  of  a  remarkable  effect  observed  by  M. 
Matteucci  in  the  apparatus  of  the  electric  tele¬ 
graph  between  Ravenna  and  Pisa  during  the 
magnificent  aurora  on  the  17th  of  last  November ; 
and  the  author  concludes  by  observing  that  “  it 
would  be  highly  interesting  and  important  to 
profit  by  those  telegraph  wires  which  are  found 
to  have  a  direction  more  or  less  approaching  to 
that  of  the  declination  needle,  in  order  to  make 
with  them,  when  they  are  not  in  use  for  ordi¬ 
nary  purposes,  some  observations  which  would 
enable  us  to  demonstrate  and  to  measure  the 
electric  currents  which  probably  traverse  them.” 

My  object  in  addressing  you  is  to  state  that 
in  the  early  part  of  1847  I  was  led  to  undertake 
extensive  observations  on  this  subject,  in  con¬ 
sequence  of  the  peculiar  disturbances  occasion¬ 
ally  visible  on  the  telegraph  instruments  of  the 
Midland  Railway  (on  which  line  the  telegraph 
w’as  erected  under  my  superintendence  as  the 
company’s  engineer). 

These  disturbances  were  at  first  attributed  to 
atmospheric  electricity  passing  to  the  earth  by 
means  of  the  wires ;  but  from  certain  effects 
observed  I  was  led  to  infer  that  they  were  due 
to  other  causes  ;  and,  in  order  to  explain  these 
effects,  it  is  necessary  to  state  that  the  Midland 
system  of  telegraphs  consists  of  four  principal 
lines  centering  in  Derby,  as  follows  : — 

1st.  From  Derby  northwards  to  Leeds. 

2d.  From  Derby  north-east  to  Lincoln. 

3d.  From  Derby  southwards  to  Rugby. 

4th.  From  Derby  south-west  to  Birmingham. 
The  disturbances  on  these  four  telegraphs  were 
observed  to  occur  simultaneously,  with  rare  ex¬ 
ceptions  ;  and  the  direction  of  the  current  in  the 
two  telegraphs  proceeding  northerly  and  north- 
easterl}’-  was  always  contrary  to  those  proceed¬ 
ing  southerly  and  south-westerly ;  that  is  to 
say,  when  the  deflection  was  such  as  to  indi¬ 
cate  that  the  current  was  towmrds  Derby  on  the 
first  two,  it  was  from  Derby  on  the  last  two ; 
and  when  it  changed  in  one  it  changed  in  all. 
It  was  also  observed  that  on  the  19th  of  March, 
1847,  there  was  an  unusual  degree  of  disturb¬ 
ance  during  the  presence  of  aurorae  boreales. 

*  Vide  Chemical  Times,  page  330. 
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As  these  effects  could  not  be  attributed  to  the 
transit  of  ordinary  atmospheric  electricity  along 
the  wires  to  the  earth,  I  determined  to  make  a 
set  of  experiments  on  the  subject. 

Having  obtained  delicate  galvanometers,  I  first 
ascertained  that  currents  are  at  all  times  per¬ 
ceptible  in  the  telegraph  wires  to  a  greater  or 
less  extent  when  the  galvanometer  is  applied  on 
a  sufficient  length  of  wire,  and  between  two 
earth  connections  ;  but  that  wires  having  no 
earth  connection,  or  only  one,  exhibited  no 
currents. 

I  also  found  by  simultaneous  observations  on 
two  galvanometers,  applied  one  at  each  extremity 
of  a  wiie  forty-one  miles  long,  that  the  changes 
of  force  and  direction  of  the  currents  were  simul¬ 
taneous  at  both  ends,  the  current  passing  direct 
from  one  earth  connection  to  the  other. 

But  the  most  interesting  fact  which  appeared 
during  these  observations,  and  that  which  bears 
immediately  on  the  remarks  contained  in  the 
letter  of  M.  de  la  Rive,  is,  that  there  is  a  daily 
movement  of  the  galvanometer  needle,  similar  to 
that  of  the  horizontal  magnetic  needle,  produced 
by  the  electric  currents  travelling  in  one  direc¬ 
tion  from  about  eight  a.m.  to  eight  p.m.,  and 
returning  in  the  opposite  direction  during  the 
remainder  of  the  twenty-four  hours.  The  times 
of  zero  are  not  regularly  maintained,  and  vary 
from  seven  to  teir  o’clock  both  in  the  morning 
and  evening ;  but  the  greatest  regularity  is 
observable  in  the  morning,  and  the  mean  result 
of  numerous  observations  is  as  above  stated. 

This  regular  diurnal  movement  of  the  galva¬ 
nometer  needle  is  subject  to  disturbances  of 
greater  or  less  force  and  duration,  which  are 
found  to  be  of  greatest  energy  during  magnetic 
stoims,  and  when  aurora  is  visible  ;  and  in  these 
cases  the  currents  are  so  strong  as  to  affect  the 
ordinary  telegraph  instruments,  and  sometimes 
prevent  altogether  the  transmission  of  messages. 

The  next  experiments  were  made  with  a  view 
to  ascertain  the  direction  in  which  these  currents 
alternate  ;  and  the  result,  as  determined  from 
numerous  observations,  denotes  it  to  be  from 
ncirth-east  to  south-west.  The  nearer  this  line  is 
approached,  the  more  decided  is  the  effect  on  the 
galvanometer  ;  but  between  east  and  south,  and 
between  north  and  west,  the  effect  is  smaller ; 
and  in  approaching  north-west  and  south-east  it 
becomes  indefinite  and  irregular,  but  never  ceases 
entirely. 

It  also  appeared  that  the  effect  depended  not 
on  the  direction  of  the  wire  itself,  but  on  the 
relative  directions  of  the  two  earth  connections  ; 
that  is,  the  points  where  the  wire  was  connected 
with  the  earth.  I  next  made  simultaneous  ob¬ 
servations  with  the  galvanometers  and  a  decli¬ 
nometer  needle  ;  from  w'hich  it  appeared,  taking 
the  mean  of  numerous  observations,  that  that 
part  of  the  day  iir  which  the  currents  flow  south¬ 
wards  (that  is,  from  eight  or  nine  a.m.  until  the 
evening)  the  variation  of  the  declinometer 
needle  is  westerly  ;  and  that  during  the  night 
and  early  part  of  the  morning  (at  wffiich  time  the 
currents  travel  northwards)  the  variation  is 
easterly ;  also  that  the  large  distuffiances  called 
magnetic  storms  are  simultaneous  on  both  in¬ 
struments. 

But,  although  there  is  this  resemblance  in  the 
general  features  of  the  movements  of  both 
needles,  the  paths  described  are  not  similar.  The 
movements  of  the  galvanometer  needle  are  more 
frequent  and  rapid  than  the  declinometer,  and 
the  deflection  frequently  changes  over  from  right 
to  left  w'ithoul  a  corresponding  movement  of  the 
declinometer. 

The  observations  thus  briefly  recorded  formed 
the  subject  of  a  paper  which  was  read  at  the 
Royal  Society  on  the  17th  of  June,  1847 ;  and  I 
have  thought  it  desirable  to  make  this  communi¬ 
cation  to  your  journal  on  reading  M.  de  la  Rive’s 
letter,  because  it  rather  curiously  happens  that 
the  unusual  delay  which  has  arisen  in  the  publi¬ 
cation  of  my  paper  by  the  Royal  Society  is  attri¬ 
butable  to  the  fact  that  I  arrived  from  these  ex¬ 
periments  at  the  same  conclusion  as  M.  de  la 
Rive  as  to  the  electric  origin  of  the  diurnal  va¬ 
riation.  of  the  magnetic  needle,  which  I  consi¬ 


dered  to  be  the  effect  of  the  alternating  electric 
currents  exhibited  by  the  telegraph  wires. 

The  Royal  Society  were  unwilling  to  give  their 
sanction  to  this  view  of  the  case,  and  only  con¬ 
sented  to  the  publication  of  the  observations 
above  described  on  my  omitting  that  portion  of 
th§  paper; 

The  paper  is,  however,  now  in  the  hands  of 
the  printers,  and  will,  I  hope,  be  shortly  before 
the  public. 

I  ought  to  state,  in  conclusion,  that  my  idea  of 
the  origin  of  the  currents  differs,  in  one  respect, 
from  the  theory  of  M.  de  la  Rive ;  inasmuch  as 
he  considers  them  to  arise  in  the  atmosj’here, 
whereas  I  have  attributed  them  to  thermo¬ 
electric  action  in  the  crust  of  the  earth.  I  speak, 
of  course,  with  great  deference  on  a  subject  of 
this  kind  ;  but  there  is  an  important  fact  tending 
to  this  conclusion,  which  is  now  well  ascertained, 
namely,  that  in  the  telegraphs  which  are  laid  en¬ 
tirely  under  ground  deflections  occur  similar  to 
those  before  described ;  while  wires  suspended 
in  the  air  exhibit  no  deflections,  unless  they  are 
connected  with  the  earth  in  two  places,  and  then 
the  direction  in  which  the  current  travels  de¬ 
pends  on  the  relative  positions  of  the  earth  con¬ 
nections,  however  circuitous  may  be  the  route  of 
the  wire  itself. 

I  am,  gentlemen,  your  obedient  servant, 

W.  H.  Barlow,  M.I.C.E. 

Derby,  April  12,  1849. 
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SATURDAY,  MAY  5,  1849. 


THE  INIQUITOUS  PROCEEDINGS  OF 

THE  “  HALL,”  AND  MR.  PYKE’S 

LETTERS  AND  AD  VICE  ON  THE  SAME. 
So,  it  appears,  we  are  to  be  treated  to  a  wliole 
batch  of  prosecutions,  or  rather  persecutions, 
against  chemists,  and  others,  who,  not  having 
the  fear  of  the  great  act  of  Rhubarb-hall  before 
their  eyes,  will  wickedly,  illegally,  and  mali¬ 
ciously  continue  to  attend  and  advise  the  sick, 
and  to  dispen.se  and  administer  medicines,  with¬ 
out  being  entitled  thereunto  by  the  inestimable 
right  and  privilege  of  appending  to  their  re 
spective  names  the  apparently  magical  letters 
L.S.A. 

The  professional  gentlemen  who  have  chosen 
to  put  this  modern  engine  of  persecution  in 
motion,  and  who  seem  to  act  in  the  matter  con¬ 
currently  with  the  master  and  wardens  of 
Apolhecaries’-hall,  have  selected  the  di.sja  using 
chemists  and  the  holders  of  foreign  diplomas  as 
their  first  victims.  They  have  as  yet  brought 
only  two  actions  :  the  one  of  them  successful, 
because  undefended  ;  the  other  a  dead  failure, 
because  defended.  This  failure,  however,  has 
by  no  means  abashed  them  ;  they  regard  it,  in 
fact,  simply  as  the  consequence  of  a  trifling 
flaw  in  the  indictment,  which  they  will  take 
care  in  future  to  avoid  :  it  would  appear  that 
the  indictment  charged  Mr.  Wells  (the  second 
intended  victim  of  the  “  Hall  ”  and  the  Medical 
Protection  Society,  or,  as  our  respected  contem¬ 
porary,  the  Pharmaceutical  Journal^  felicitously 
terms  them,  “  The  Medical  Bread  and  Cheese 
Society”)  simply  with  attending,  advising,  and 
administeriny  medicines,  but  not  with  dispensing 
them  ;  whereupon,  the  evidence  adduced  to  fix 
the  charge  of  attending,  advising,  and  adminis¬ 
tering  medicines  being  deemed  insufficient  by  the 
jury  to  convict  thereon,  the  defendant  gained  the 
day  ;  whereas,  had  the  charges  included  that  of 
dispensing  medicines,  the  chances  might  have 
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been  greatly  in  favour  of  the  “  master  and 
wardens”  pocketing  another  twenty  pounds,  and 
the  immediate  promoters  (or,  perchance,  ^oro- 
moter)  of  the  action  enjoying  the  satisfaction  of 
having  brought  to  ruin  a  successful  rival,  in¬ 
creasing  thereby  their  or  his  ou>R  stock  of  “  bread 
and  cheese.” 

In  truth,  w'ere  these  proceedings  not  so 
thoroughly  iniquitous,  and,  in  the  present 
state  of  “  county-court  law,”  so  seriously 
threatening  the  welfare,  nay,  the  very  existence, 
of  thousands  of  the  profession,  who  do  not 
happen  to  belong  to  the  Apothecaries’  Society, 
though  the  intellectual  and  scientific  status  of 
most  of  them  would  surely  bear  comparison 
{at  the  least)  with  that  of  any  of  the  members  of 
tliat  society,  one  should  almost  feel  tempted  to 
laugh  at  their  gross  absurdity.  Why,  if  the 
meaning  and  import  of  the  act  under  which 
these  prosecutions  are  brought  are,  indeed, 
such  as  the  ”  master  and  wardens”  and  the 
“  Protection  Society”  take  them  to  be,  there 
is,  with  the  exception  of  the  apothecaries,  not 
a  medical  man  in  the  kingdom  who  may  not 
be  jtounced  upon  at  any  time  for  a  twenty 
pounds  penalty,  and  the  “concomitants.” 

Fortunately  it  appears  that  the  promoters  of 
these  most  iniquitous  proceedings  labour  under 
a  considerable  mistake  regarding  the  actual  law 
[not  the  County  Court  interpretations  of  it)  of 
the  case.  We  are  exceedingly  happy  to  lay 
before  our  readers,  in  cur  present  number,  a 
series  of  letters  on  the  subject  (from  the  pen  of 
Mr.  Pyke,  the  barrister)  embodying  most  valuable 
legal  advise  to  all  who  are,  or  may  be,  threat¬ 
ened  with  proceedings  under  the  Apothecaries’ 
Act.  We  are  thoroughly  convinced  that  the 
hints  and  suggtsiious  thrown  out  in  these 
letters  will  prove  a  deathblotv  to  all  future  pro¬ 
ceedings  on  the  part  of  the  “  Hall”  ;  and  we  beg 
to  call  the  particular  attention  of  our  readers  to 
Mr.  Pyke’s  most  generous  offer  to  “  hold  himself 
at  the  gratuitous  service  of  any  member  of  the 
medical  profession  who  may  become  the  subject 
of  any  future  process  on  the  part  of  the  ‘  Hall,’ 
either  by  indictment  or  otherwise.” 

Our  next  number  will  contain  another  letter 
on  the  subject,  in  which  Mr.  Pyke  will  enter 
more  minutely  into  the  details  of  the  laiv  of  the 
case. 


APOTHECARIES’-HALL  v.  LOBO. 

[To  the  Editor  of  the  Chemical  Times.] 

Sir, — These  are  not  times  when  medical  prac¬ 
titioners  should  fall  into  troubled  w'aters. 

1.  Upon  what  principle  of  law  can  the  com¬ 
pany  depute  another  to  bring  an  action  for  the 
£20? 

2.  What  consequences  wmuld  be  entailed  upon 
the  “  trading”  company  if  it  did  ? 

3.  Can  more  than  one  action  be  brought 
against  the  same  defendant  ?  If  it  can  and 
should  be  attempted,  then  by  what  means  could 
the  defendant  relieve  himself? 

4.  Could  not  “grave”  questions  of  the  utmost 
moment  to  the  company  be  raised  upon  a  rule 
nisi  ? 

5.  Has  it  not  been  settled  that  an  indictment 
may  lie  against  a  public  company?  If  so,  what 
would  be  the  consequences  in  this  instance,  if 
found,  tried,  and  verdict  had  ? 

6.  Of  what  value  is  a  County  Court  decision  ? 
Qud  County  Court? 

7.  What'  does  the  ancient  law  upon  a  multi¬ 
plicity  of  suits  mean  ? 


356  THE  CHEMICAL  TIMES. 


8.  Do  not  manifold  principles  at  common  law 
(both  on  the  Crown  and  civil  sides)  show,  if 
brought  to  bear  on  the  question,  that  the 
soundest  and  safest  plan  will  be  to  forget  the 
decision,  and  obtain  a  good  Medical  Bill,  than 
fall  back  upon  a  decision  that  will  “  ultimately" 
produce  nothing  but  disaster,  by  provoking  ques¬ 
tions  that  had  better  sleep  ?  Let  the  profession 
think  of  this,  and  not  push  "fanciful"  remedies 
at  law  "too  close,"  or  rely  upon  it,  in  this  in¬ 
stance,  “  glass  is  beneath  the  naked  feet.” 

Very  faithfully  yours, 

H.  H.  Pyke, 

Barrister-at-Law  of  Tw'elve  Years’  Standing. 

87,  Chancery-lane,  and  Verulam  Chambers, 
Lincoln’s-inn. 


“  What  dire  offence  from  ‘  childith  causes'  springs ! 

What  mighty  hubbubs  rise  from  trifling  things  1” 

Fiutarch. 

[To  the  Editor  of  the  Chemical  Times.] 

Sir, — I  shall  never  forget  the  advice  given  me 
by  an  eminent  philosopher  of  the  nineteenth 
century  (Basil  Montague,  Esq.,  Q.C.),  ten  years 
since,  on  pressing  upon  him,  in  consultation,  a 
point  of  vital  importance.  Mark  his  answer — 
“  Mr.  Pyke,  let  that  soak;  walls  have  ears.” 
I  have  lived  to  estimate  its  value,  and  now  im¬ 
part  it  to  others,  or  should  have  written  to  you 
immediately  after  the  case  appeared  in  the 
Times,  24th  of  February  last. 

1.  This  action  was  for  a  “penalty.”  Strange  ! 
passing  strange !  such  an  item  should  have 
found  its  way  into  the  statute  unaccompanied  by 
the  usual  requisites. 

2.  YVhere  does  this  penalty  go,  if  recovered  ? 
To  the  examiners  ?  to  the  public  ?  or  Avho  ? 
Surely  not  to  the  tradesmen — does  it  ? 

3.  Has  the  Crowm  a  right  to  put  in  a  claim  by 
the  defect  in  the  act  ?  {inter  alia.) 

4.  If  yea,  what  becomes  of  the  action — the 
Attorney-General  being  no  party? 

5.  Funny  verdict !  funny  result !  no  defense  I 
no  plea!  no  attorney!  no  counsel!  judge 
puzzled  !  Fictitious  actions  are  well  known  to 
conveyancers,  and  on  the  Crowm  and  civil  sides 
of  the  common  law.  Walls  have  ears.  Mr. 
Editor,  sometimes  things  should  lie  and  soak 
when  results  are  arrived  at.  Is  that  so  here  ? 
looking  at  certain  bold  movements  by  third 
parties  for  private  objects — and  not  the  company. 

6.  This  action  is  brought  for  a  penalty,  and 
must  be  a  local  action  by  the  common  law  of 
England.  Will  the  plaintiff  company  run  into 
every  county  in  England  and  Wales  to  get  this 
pitiful  penalty  ?  If  even  they  could  succeed, 
how  would  it  pay — when  the  costs  are  only  a 
few  shillings  to  obtain  a  verdict,  but  pounds, 
with  ruinous  results,  if  carried  up  to  the  court 
above  (either  on  evidence  or  law)  ?  Suppose  the 
action  should  fail,  what  are  the  several  reme¬ 
dies  of  the  defendant  ? 

7.  If  the  action  were  really  maintainable  in  a 
County  Court  it  is  still  “  local,”  and  must  be 
fought  out  where  the  defendant  resides. 
What  insanity,  therefore,  to  raise  the  hue  and 
cry  on  this  miserable  action  !  Vide  the  act  and 
its  clauses. 

8.  The  truth  must  be  told.  I  have  long  suf¬ 
fered  in  its  advocacy,  but,  nevertheless,  I  shall 
go  on.  Why  attempt  to  press  the  prescribing 
chemist  and  unqualified  Englishmen  of  spotless 
reputation  too  hard  ?  Bely  upon  it,  every  pre¬ 
scribing  chemist  more  or  less  plays  into  the 
hands  of  the  qualified  man ;  destroy  this  useful 
body,  and  you  will  witness  that  by  wholesale 
which  I  now  see  by  retail,  viz.,  Scotch  and  Irish 
graduates,  who  turn  up  their  nose  at  the  hall 
and  college,  and  vault  into  the  saddle  of  the 
chemist  you  now  seek  to  destroy  !  Here  I  again 
stop,  as  the  fatal  consequences  I  could  further 
unfold  thicken  upon  me  ;  and  I  must  respect  your 
space,  simply  adding  that,  to  my  knowledge, 
there  are  places  in  England  where  the  qualified 
men  feel  it  their  happiest  privilege  to  pull  with 
unqualified  men ;  and  many,  very  many,  partner¬ 
ships  are  there  of  this  very  description. 

9.  My  firm  impression  is,  the  more  I  look  into 


this  action  of  the  Apothecaries’  Company  v. 
Lobo,  the  more  I  am  impressed  that  that  com¬ 
pany  are  not  the  real  and  prime  movers  :  they 
have  merelj''  permitted  their  corporate  name  to 
be  used  with  probably  the  best  motives,  not 
being  aware  of  the  legal  results,  and  the  real 
object  sought  to  be  obtained  by  and  through 
those  parties  for  mere  private  purposes,  which 
they  know  will  be  thoroughly  shattered  when 
the  profession  are  protected  by  an  act  of  Parlia¬ 
ment.  Very  faithfully  yours, 

H.  H.  Pyke. 

N.B.  'What  principles  could  be  raised  on  the 
Crown  side  of  the  common  law  against  those 
who  countenance  or  contribute  to  these  actions  ? 


“  In  law,  wkat  plea  so  tainted  and  corrupt. 

But,  being  season’d  with  a  gracious  voice, 

Obscures  the  show  of  evil  1 

****** 

in  a  word. 

The  seeming  truth  which  cunning  times  put  on 
To  entrap  the  wisest.” 

The  Merchant  of  Venice,  act  3,  scene  2. 

“  Persecution  appears  in  many  shapes,  but  has  never 
been  successful  in  extirpating  opposition  to  any  sys¬ 
tem.  *  *  The  human  mind  is  roused  by  oppression.” — 
Zimmerman. 

“  Coercive  measures  never  yet  made  a  convert  to  any 
opinion,  but  either  martyrs  or  hypocrites.”— PiwnofJt. 

“  Can  such  things  be, 

And  overcome  us  like  a  summer’s  cloud, 

Mithout  our  special  wonder  ?” 

Macheth,  act  3,  scene  4. 

[To  the  Editor  of  the  Chemical  Times.] 

Sir, — I  now  address  you  on  high  professional 
policy,  also  on  most  distinguished  public 
grounds. 

1.  Is  not  this  “pitiful  and  despicable  un- 
English”  action  against  Lobo,  a  “  foreigner,” 
already  producing  bitter  fruits  to  “home”  prac¬ 
tice,  and  opening  the  eyes  of  the  public  in  more 
ways  than  one,  viz.,  to  the  secrets  of  the  charnel- 
house  ? 

2.  Is  not  the  ensuing  Medical  Bill  endangered, 
if  not  likely  to  be  lost,  by  it  ? 

3.  Are  not  the  Irish  and  Scotch  graduates, 
foreign  diplomas,  and  unqualified  men,  but  of  long 
standing,  taking  fire,  and  severally  combining  in 
self-defence  ? 

4.  Are  not  the  Irish  and  Scotch  M.P.’s  pro¬ 
verbially  stanch  to  their  countrymen,  particu¬ 
larly  in  professional  matters  ? 

5.  Has  not  provision  for  civil  war,  therefore, 
commenced  in  the  very  vitals  of  the  profession  ? 

6.  Who  are  the  authors  of  all  this?  Has  not 
persecution  applied  the  torch  ? 

7.  Have  not  Irish  distress  and  the  Northern 
Bailroad  been  almost  daily  adding  to  the  number 
of  combatants  and  to  the  expected  confusion  ? 

8.  Has  not  Mr.  Baines,  C.P.L.C.,  sanctioned 
Scotch  diplomas  taking  English  medical  dis¬ 
tricts  ?  (The  Whitechapel  appointment  for  in¬ 
stance.)  And  has  not  this  Scotch  gentleman  got 
sanctioned  the  workhouse  dispensary  ? 

9.  Do  not  Scotchmen  die  hard  ?  Will  they 
“  give  up  this  vantage  ground”  on  this  now 
recognised  principle  ?  The  Scotch  claim  rights 
by  reason  of  their  political  incorporation,  and 
we  see  these  rights  at  once  conceded  to  them  ! 

10.  Have  not  the  Irish  a  right  to  say  why, 
then,  are  we  excluded  ? 

Quere.  How  are  the  above  remarkable  points 
to  be  evaded  or  got  over  ?  Alas  !  such  are  the 
bitter  fruits  of  strife  and  persecution  ;  and  how 
strikingly  do  we  see  exhibited  here  the  truth  of 
the  old  adage,  “  When  principles  are  erroneous 
they  will  produce  erroneous  practice”  ? 

11.  A  public  trust  must  have,  and  can  have, 
no  private  or  personal  interest.  Are  not  the 
“trading”  shareholders  constituting  the  Society 
of  Apothecaries,  in  a  corporate  capacity,  simply 
a  mere  private  trading,  money-making  body  ? 

12.  Is  not  this  body,  therefore,  utterly  de¬ 
ficient  in  every  essential  character  of  a  high 
public  trust  ? 

13.  Can  it  in  law,  in  any  way,  call  on  the 
courts  to  carry  out  its  rules  for  the  public  weal 
through  a  public  officer,  i.e.,  the  Queen,  or  the 
Attorney-General  ?  It  has  no  power  of  the  kind. 
On  what  ground,  therefore,  is  a  penalty  en¬ 


forceable  ?  Penalties  are  for  public  offences,  not 
for  private  gain ! 

14.  Does  it  not,  on  the  contrary,  but  degrade 
itself  by  acting  as  plaintiff  to  obtain  £20  penal¬ 
ties  (without  giving  any  public  quid  pro  quo), 
and  when  recovered  (in  the  “joint”  character  of 
prosecutor  and  plaintiff)  apply  the  proceeds  to 
its  own  “private,”  corporate,  or  shareholding 
use,  contrary  to  all  public  policy  or  moral  right  ? 

15.  By  this  act  do  not  both  defendant  and 
public  suffer  under  colour  of  law,  and  both 
drugs  and  law  become  sources  of  pecuniary 
profit  at  the  expense  of  high  public  and  pro¬ 
fessional  principle,  in  a  manner  in  every  way 
repugnant  to  sound  public  policy  ? 

16.  Let  the  lawyers  of  England— ye  4,600 
counsel  and  13,500  solicitors — read  this  !  Fancy 
their  stationers,  incorporated  by  act  or  charter, 
claiming  to  regulate  “  the  highway  of  pro¬ 
fessional  admission,  together  with  examination 
prior  to  practice,”  with  power  to  “pluck,”  and 
fixing  at  any  moment  a  £20  penalty  under  any 
alleged  breach  of  tbeir  mere  conventional  law 
(nothing  better),  through  a  local  action  of  a 
county  court  summons,  which,  if  undefended, 
would  lead  to  the  recovery  and  private  applica¬ 
tion  of  the  money.  Fancy  also,  in  addition  to 
thi'!,  the  stationers  exercising  a  concurrent  right 
with  the  barristers,  and  using  the  toga  ;  in 
fact,  a  stationer  and  a  barrister  to  be  one  !  A 
trade  and  a  profession  entwined,  and  with  high 
examining  responsibility  attached  ;  and  this  will 
nearly,  if  not  quite,  realize  the  present  singular 
and  anomalous  position  of  the  London  City 
Apothecaries’  Trading  Company. — N.B.  It  is 
strange  the  other  City  trading  companies  do 
not  follow  the  footsteps  of  the  Apothecaries 
(and  what  is  to  prevent  them?)  in  nearly 
every  respect,  and  “  make  confusion  still 
worse  confounded”  ?  Fortunately,  public  opi¬ 
nion  has  recently  checked  them,  and  this  in  the 
matter  of  the  city  of  London  itself.  The  real 
professional  status  resides  undoubtedly  in  the 
Colleges  of  Physicians  and  Surgeons  ;  but  these 
bodies  are  powerless  (and  are  themselves  cower¬ 
ing)  in  the  matter  ;  and  the  Lobo  law,  if  it  could 
for  a  moment  stand  its  ground,  might,  in  several 
ways,  level  both  physician  and  surgeon  to¬ 
morrow  (which  will,  no  doubt,  hereafter  be  at¬ 
tempted).  Why  w’onder  at  the  heartburnings 
in  the  profession,  and  in  every  branch  of  it,  on 
this  state  of  things  ? 

17.  What  law  and  consequences  attach  to  a 
mere  private  right,  distinguishable  from  a  public 
one  (say  in  the  present  case)  ?  When  fully 
answered,  place  such  answers  in  juxtaposition 
to  the  assumed  rights  of  the  company,  and  what 
becomes  of  this  farcical  action  of  Lobo  ? 

18.  Are  frauds  under  colour  of  law  unknown 
to  the  books  or  courts  ?  Are  such  things  as 
knowingly  selecting  a  wrong  and  minor  jurisdic¬ 
tion,  or  throwing  dust  in  the  eyes  of  a  judge, 
rare  ? 

19.  Is  there  the  slightest  principle  or  remotest 
clause  in  the  County  Court  Act  depriving  the 
superior  courts  of  jurisdiction  over  a  cause  of 
action  involving  principles  of  such  stupendous 
importance  and  magnitude  as  the  rights  and 
welfare  of  several  thousands  of  professional  men, 
sought  to  be  destroyed  by  a  legal  “lurch,” 
through  the  agency  of  this  undefended  action  of 
Lobo,  followed  up  by  declarations  and  printed 
intimations  in  the  Times  and  medical  press, 
which,  if  not  counteracted  by  my  exposures, 
must,  and  will,  produce  hereafter  the  most  dis¬ 
astrous  result  and  wholesale  ruin  to  thousands  of 
professional  families  by  so  ridiculous  and  arbitrary 
and  despotic  a  power  ? 

20.  Is  it  not  true  that  pleadings  of  the  most 
special  character,  based  upon  equally  solid 
principles,  can  be  drawn  and  will  apply  to  an 
action  for  this  £20  penalty,  on  which  issues  can 
be  raised  upon  the  pseudo  rights  of  the  trading 
company,  “  which  would  strike  at  the  very  root 
of  its  (alleged  professional)  existence”  ?  But,  it 
appears  to  me,  to  evade  these  pleadings,  and 
the  ruinous  disclosures  and  results  of  a  well 
and  just  fought  battle,  and  final  solemn  decision 
from  the  mouths  (probably)  of  the  fifteen  judges, 
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this  highly  condemnatory  proceeding  before  an 
humble  County  Court  has  been  resorted  to 
for  purposes  of  mere  terror  and  costs !  costs  ! 
costs  !  both  openly  and  glaringly  avowed,  and 
to  enforce  the  contemptible  £20  penalty  ;  to  me 
this  seems  only  the  commencement  of  the  evil, 
merely  the  advanced  guard  for  sterner  objects  in 
reserve  and  of  crushing  import. 

21.  Ought  questions  of  the  present  transcend- 
ant  nature  to  be  so  smothered,  and  the  right  of  the 
public  and  the  profession  to  be  thus  undermined, 
and  be  withdrawn  from  the  high  and  recognised 
tribunals  of  the  country,  “to  serve  a  mere 
private  or  party  purpose”?  We  have  all  seen 
openly  and  exultingly  published,  as  the  fact 
appears  to  me,  “  that  a  mere  body  of  London 
tradesmen  can,  and  will,  for  a  mere  private  pur¬ 
pose,  and  in  any  part  of  England  and  Wales,  at 
any  moment,  enclose  and  roll  up  within  the 
meshes  of  its  trading  net  any  highly-qualified 
scientific  medical  man,  because  he  is  either  too 
poor  to  pay,  orhasnot  submitted  to  their  rules  and 
paid  their  fees,”  and  hold  (how  monstrous  !) 
in  terrorem  a  blighting,  withering,  and  blasting 
power  over  the  Colleges  of  Physicians,  and 
Surgeons,  chemists,  foreign,  Scotch,  and  Irish 
diplomas  ? 

Surely  this  cannot  be  ;  and  yet  Lobo’s  action 
says  yes.  How  ridiculous  it  appears  when  thus 
tested  by  first  principles  ! 

Einally,  I  beg  to  add,  as  a  member  of  the  bar 
of  England,  I  never  took  a  greater  pleasure  in 
showing  up  what  I  know  and  feel  to  be  a  gross 
abuse  of  the  process  and  jurisdiction  of  the 
courts,  the  statutes  of  the  realm,  and  the  common 
law  of  the  land.  In  this  instance  a  most  ini¬ 
quitous  proceeding  has  been  resorted  to  against 
a  poor  foreigner,  and  the  results  of  this  proceed¬ 
ing  are  threatening  in  the  extreme  to  the  whole 
body  of  the  medical  profession,  individually 
and  collectively.  I  hereby  hold  myself  at 
the  gratuitous  service  of  any  member  of 
the  noble  profession  of  medicine  who  may  be¬ 
come  the  subject  of  any  future  process,  either  by 
indictment  or  otherwise,  in  order  that  the  ques¬ 
tion  may  be  fairly  fought  through  (if  needs  be, 
by  public  subscription)  its  various  stages,  and 
decided  by  “  the  only  competent  tribunal”  before 
whom  it  ought  to  go,  instead  of  being  “  burked” 
in  a  mere  shopkeepers’  court  below, — a  court 
essentially  created  “  for  tradesmen’s  debts,”  and 
not  for  settling  professional  precedence,  status, 
etiquette,  and  high  professional  rights  ;  and  so 
strong  is  the  feeling  of  Westminster-hall  on  the 
subject,  that  in  many  instances  the  courts  have 
held  that  neither  barrister  nor  attorney  shall  be 
brought  within  the  County  Court  jurisdiction, 
even  for  the  recovery  of  a  simple  debt,  if 
he  chose,  on  certain  terms,  to  plead  pro¬ 
fessional  usage  ;  and  a  court  of  equity  would 
also  interfere  by  injunction. 

Very  faithfully  yours, 

Henry  Hugh  Pyke, 

Barrister- at  Law  of  Twelve  Years’  Standing, 
Originator  of  the  Legal  Education  Move¬ 
ment,  also  of  Medical  Progress. 

87,  Chancery-lane,  and  Verulam  Chambers, 
Lincoln’s -inn,  April,  1849. 


That  our  readers  may  fully  understand  the 
import  and  bearing  of  the  preceding  letters,  we 
subjoin  the  reports  of  the  two  actions  of  the 
Apothecaries’  Company  respectively  v.  Lobo 
and  V.  Wells  : — 

COUNTY  COURT  OF  MIDDLESEX. 

THE  apothecaries’  COMPANY  V.  LOBO. 

This  was  an  action  brought  by  the  master  and 
wardens  of  the  Apothecaries’  Company  against 
Raphael  Louis  Lobo  for  the  recovery  of  a  penalty 
of  £20,  forfeited  by  him  for  practising  as  an  apo¬ 
thecary,  contrary  to  the  provisions  of  the  55th 
George  HI.,  c.  194.  The  case  is  of  the 
greatest  importance  as  establishing  a  precedent 
for  a  new  and  more  efficacious  mode  of  proceed¬ 
ing  against  unqualified  medical  practitioners,  who 
have  hitherto  evaded  the  law  by  reason  of  the 
expense  incurred  in  suing  them  for  penalties  in 
the  superior  courts  at  Westminster, 


Mr.  J.  A.  Griffits  appeared  as  counsel  for  the 
plaintiffs,  and  Mr.  Lobo  conducted  his  own  de¬ 
fence. 

The  defendant  took  a  preliminary  obj  ection  on 
the  ground  of  misnomer,  but,  the  learned  judge 
having  directed  the  record  to  be  amended,  the 
case  proceeded. 

Mr.  Griffits  said  that  he  availed  himself  of  the 
valuable  jurisdiction  of  the  County  Court  to  re¬ 
cover  from  the  defendant  the  penalty  of  £20, 
which  all  persons  illegally  practising  as  apothe¬ 
caries  were  liable  to  under  the  55th  George  III., 
c.  194.  The  plaint  was  laid  under  the  20th  clause 
of  that  act. 

Mr.  Sergeant  Heath  asked  the  learned  counsel 
if  he  was  quite  sure  that  the  County  Court  had 
jurisdiction  in  the  matter,  as  he  was  not  quite 
satisfied  on  that  head  ? 

Mr.  Griffits  quoted  the  case  of  “  the  Apothe¬ 
caries'  Company  v.  Lolinga,”  2  M.  and  R.,  p. 
499,  in  which  Mr.  Justice  Cresswell  defined  an 
apothecary  as  a  person  who  professed  to  judge  of 
internal  disease  by  its  symptoms,  and  applied 
himself  to  its  cure  by  medicines.  In  “  Wood¬ 
ward  V.  Ball,”  Car.  and  Payne,  p.  578,  Mr. 
Justice  Williams  held  that  the  practising  as  an 
apothecary  was  the  mixing  up  and  preparing  of 
medicines  prescribed  by  the  party  who  did  so. 
The  county  courts  were  courts  of  record,  and  the 
26th  clause  of  the  53d  George  III.,  c.  194,  gave 
the  Apothecaries'  Company  power  to  proceed  against 
unqualified  apothecaries,  by  action  or  suit  at 
law,  for  penalties  to  the  amount  of  £20.  The 
sooner  the  question  was  decided  the  better,  both 
for  the  profession  and  the  public,  who  were 
equally  interested  that  proper  securities  should 
be  afforded  for  the  employment  of  regularly 
qualified  medical  men.  In  the  case  of  “  the 
Apothecaries’  Company  v.  Allen,”  4  Bar.  and 
Ad.,  p.  626,  Lord  Denman  said  that  a  person 
compounding  medicines  and  selling  them,  though 
he  did  not  make  out  prescriptions  like  a  physi¬ 
cian,  nor  kept  a  shop,  acted,  nevertheless,  as  an 
apothecary,  in  the  ordinary  sense  of  the  word, 
and  that  it  made  no  difference  if  he  prescribed  as 
well  as  prepared  his  medicines.  This  opinion 
was  confirmed  by  the  whole  court,  and  might, 
therefore,  be  taken  as  settled  law.  He  was  in¬ 
structed  that  the  defendant  had  attended  Alex¬ 
ander  Reeves,  and  given  the  registrar  of  the 
district  a  certificate  stating  the  cause  of  his  death. 
The  patient  appeared  only  to  have  lived  three 
days,  which  might,  perhaps,  lead  to  the  inference 
that  not  only  was  there  want  of  legal  qualifica¬ 
tion,  but  also  a  great  want  of  medical  skill.  The 
certificate  contained  a  printed  notice  in  these 
terms  : — “  If  this  form  should  fall  into  the  hands 
of  any  unqualified  practitioner,  he  is  recom¬ 
mended  not  to  fill  it  up.” 

Mr.  Sergeant  Heath  asked  if  the  act  provided 
that  none  but  properly  qualified  apothecaries 
should  sign  such  a  certificate  ? 

Mr.  Griffits  said  it  did  not,  but  the  practice 
was  that  no  registrar  would  knowingly  receive  a 
certificate  from  any  but  a  duly  qualified  prac¬ 
titioner.  There  being  some  doubt  entertained 
in  this  case  as  to  the  qualification  of  the  de¬ 
fendant,  a  letter  was  written  to  him  by  the  re¬ 
gistrar  desiring  to  know  by  what  authority  he 
took  upon  himself  to  sign  such  certificates.  To 
this  he  wrote  in  reply,  alleging  that  he  had  ob¬ 
tained  a  diploma  as  doctor  of  medicine  and  sur¬ 
gery  from  the  University  of  Giessen.  He,  there¬ 
fore,  had  nothing  but  the  certificate  of  a  foreign 
university,  which  could  not  be  made  available  in 
England,  for  there  were  cases  to  show  that  even 
Scotch  diplomas  and  certificates  were  not  legal 
qualifications  under  the  act,  and  this  defence, 
therefore,  could  not  be  sustained.  He  had  been 
instructed  that  the  defendant  admitted  the 
charge,  and  had  thrown  himself  upon  the  mercy 
of  the  plaintiffs. 

Mr.  Sergeant  Heath  read,  from  a  paper  which 
had  been  handed  in  by  the  defendant,  a  state¬ 
ment  by  him,  that  he  had  made  the  admission 
alluded  to  upon  the  representation  of  Mr.  Eyre, 
the  solicitor  for  the  plaintiffs,  that  if  he  did  so 
further  proceedings  should  not  be  taken  ;  but, 
haying  found  that  the  Apothecaries’  Company 


would  not  abandon  their  proceedings,  he  had 
thought  proper  to  withdraw  that  admission  and 
endeavour  to  defend  himself. 

The  learned  judge  said  he  was  willing  to 
accede  to  anything  the  parties  desired,  if  it  would 
meet  the  justice  of  the  case. 

Mr.  Griffits  said  the  Apothecaries’  Company 
were  a  public  body,  and  could  not,  consistently 
with  their  duty,  enter  into  any  compromise ;  but 
they  had  no  wish  to  press  the  case  with  any  de¬ 
gree  of  harshness  against  Mr.  Lobo.  They  were, 
therefore,  willing  to  take  judgment  for  the 
penalty  and  the  costs.  The  costs  out  of  pocket 
only  to  be  paid  by  the  defendant.  In  the  mean¬ 
time  no  execution  would  be  issued,  the  de¬ 
fendant  promising  not  again  to  practise  as  an 
apothecary  while  he  remained  unqualified. 

The  defendant  having  assented  to  these  terms, 

Mr.  Sergeant  Heath  said  :  I  think  the  Apothe¬ 
caries’  Company  have  acted  very  rightly  in 
bringing  this  case  before  the  public,  and  very 
rightly  also  in  refusing  to  enter  into  any  com¬ 
promise.  Let  an  order  be  made  for  the  full 
amount  of  £20,  and  costs,  to  be  taxed.  On  pay¬ 
ment  of  taxed  costs  all  proceedings  to  be  stayed 
until  further  order  of  the  court.  No  order  will 
be  made  unless  it  is  shown  to  the  court  that  the 
defendant  has  broken  his  promise,  in  which  case 
the  judgment  will  be  enforced. 


COUNTY  COURT  OF  BLOOMSBURY. 

THE  MASTER  AND  AVARDENS  OE  THE  APOTHE¬ 
CARIES’  COMPANY  A'ERSUS  WELLS. 

This  was  an  action  in  the  Bloomsbury  County 
Court  to  recover  the  penalty  of  £20,  under  the 
20th  section  of  the  55th  George  III.,  cap.  194. 
A  certiorari  had  been  granted  by  Mr.  Justice 
Paiteson,  on  application  of  defendant,  to  remove 
this  plaint  to  the  Queen’s  Bench,  but  an  order 
was  afterwards  made,  on  the  application  of 
plaintiff,  to  quash  the  same  unless  defendant 
gave  security  for  costs,  which  he  declined  doing. 
Accordingly,  the  cause  was  tried  in  the  County 
Court  (Berners- street)  on  the  19  ih  of  April. 

The  charge  in  the  plaint  was  that  the  de¬ 
fendant  “did  act  and  practise  as  an  apothecary, 
to  wit,  at  Grove-street,  Camden-town,  in  the 
county  of  Middlesex,  by  then  and  there  acting 
as  such  apothecary,  attending,  and  advising, 
and  furnishing,  and  supplying  medicines  to  and 
for  the  use  of  certain  persons  (to  wit),  one  Jane 
Reeks,  since  deceased,  and  Jane  Reeks,  the 
mother,”  &c.,  without  having  obtained  such 
certificate,  &c.  &c. 

Mr.  Griffits  appeared  as  counsel  for  the 
plaintiffs,  and  Mr.  W.  V.  Eyre  as  their  solicitor ; 
counsel  for  the  defendant,  Mr.  Corrie ;  solicitor, 
Mr.  Frederick  Asprey,  No.  6,  Furnival’s-inn. 

Before  opening  the  case,  Mr.  Griffits  requested 
the  judge  to  order  the  witnesses  out  of  court, 
w’hich  request  his  honour  complied  with.  He 
commenced  his  address  by  an  allusion  to  the 
origin  of  the  Worshipful  Society  of  Apothe¬ 
caries,  a  body  which  had  existed  about  two 
centuries  and  a  half,  having  been  originally 
separated  from  the  grocers,  and  having  rendered 
essential  service  to  the  public  by  the  improve¬ 
ments  they  had  introduced  in  the  science  of 
medicine,  more  especially  of  late  years.  Having 
adverted  to  the  responsible  duties  of  the  apothe¬ 
cary,  and  the  act  of  1815  (55  Geo.  HI  ),  he 
appealed  to  the  jury  to  assist  in  protecting  the 
public  against  the  calamitous  effects  of  ignorance 
in  persons  illegally  assuming  the  office  of  an 
apothecary.  It  was  the  bounden  duty  of  the 
w'orshipful  company  which  he  had  the  honour 
to  represent  to  come  forward  in  cases  like  the 
present — they  had  no  alternative— they  were 
bound  by  the  act  of  Parliament  (of  1815)  to 
exercise  the  powers  entrusted  to  them  for  the 
suppression  of  practice  by  unqualified  persons. 
The  present  case  was  only  the  first  of  this  de¬ 
scription  which  had  been  tried.  The  question 
at  issue  in  previous  cases  had  related  chiefly  to 
the  distinction  between  medical  and  surgical 
practice,  and  persons  who  could  legally  practise 
as  surgeons  had  been  prosecuted  for  acting  as 
apothecaries,  in  proof  of  which  it  was  necessary 
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to  demonstrate  that  the  disorder  treated  was  a 
medical  and  not  a  surgical  one,  and  that  de¬ 
fendant  had  attended  and  administered,  or  fur¬ 
nished,  the  remedies.  In  the  present  case  de¬ 
fendant  was  a  chemist,  and  it  would  be  proved, 
by  incontestable  evidence,  that  he  had  acted  as 
an  apothecary  in  a  case  of  consumption,  which 
was  undoubtedly  a  medical  case,  that  he  had 
attended  the  patient  and  furnished  the  medi¬ 
cines.  It  would  be  proved  that  he  had  re¬ 
peatedly  visited  the  patient,  and,  although  it 
was  possible  that  an  attempt  might  be  made  to 
weaken  this  testimony  by  a  counter  statement, 
yet  this  would  not  affect  the  general  issue,  since 
the  act  of  compounding  the  prescriptions, 
which  was  not  denied,  rendered  the  defendant 
equally  liable  to  the  penalty  under  the  act. 
Now,  as  to  the  duties  of  an  apothecary,  it  was 
stated  in  the  5th  section  of  the  act  above  cited 
that  it  is  the  duty  of  an  apothecary  “to  prepare 
with  exactness  and  to  dispense  such  medicines 
as  may  be  directed  for  the  sick  by  any  physician 
lawfully  licensed,’’  &c. ;  the  same  clause  further 
enacted  that  any  apothecary  refusing  so  to  dis¬ 
pense,  or  falsely  or  uiifaithfully  dispensing,  such 
medicines,  should  be  liable  to  a  penalty  of  £5  or 
£10.  Consequently,  it  was  obvious  that  any 
person  not  being  duly  qualified  to  act  as  an 
apothecary,  who  should  presume  to  dispense 
prescriptions,  was  liable  to  the  penalties  im¬ 
posed  by  the  act.  Now,  it  w'as  further  provided 
by  the  said  act  that,  for  the  security  of  the 
public,  the  master  and  wardens  of  the  said  Com¬ 
pany  of  Apothecaries  should  have  the  power  of 
visiting  apothecaries’  shops,  examining  the 
medicines,  and  destroying  such  as  might  be 
found  unfit  for  use.  This  would  explain  the 
cause  of  the  prejudice  in  favour  of  chemists  and 
cheap  physic,  for  these  persons,  not  being  sub¬ 
ject  to  such  supervision  or  control,  and  not 
being  obliged  to  undergo  any  education,  could 
sell  medicines  of  any  quality,  and  could  of 
course  supply  trash  at  a  much  lower  price  than 
the  apothecary  charged  for  the  genuine  articles 
which  the  law  obliged  him  to  dispense.  'The 
learned  counsel  concluded  the  introductory  por¬ 
tion  of  his  eloquent  and  imposing  address  by 
assuring  the  jury  that,  under  any  circumstances, 
the  plaintiff  was  entiiled  to  a  verdict,  whether 
the  whole  charge  was  proved  or  not,  the  dis¬ 
pensing  of  prescriptions  being  as  much  a  viola¬ 
tion  of  the  law  as  visiting  patients.  In  ap¬ 
plying  these  remarks  to  the  facts  of  the  ease, 
he  commenced  by  describing  the  defendant  as 
an  uneducated  person,  who  had  not  been  ap¬ 
prenticed,  and  W'as  in  every  respect  unqualified. 

Mrs.  Harris  examined :  Witness  saw  Jane 
Reeks,  who  was  taken  ill  on  the  10th  of  No¬ 
vember.  Defendant  called  and  prescribed  for 
her.  He  called  several  times,  felt  her  pulse, 
looked  at  her  tongue,  &c.  Did  not  hear  him 
say  what  the  complaint  was.  Heard  him  order 
the  windows  to  be  shut  and  a  fire  to  be  lighted. 
Was  surpiised  at  these  orders,  as  Mr.  Collins 
had  ordered  free  admission  of  air  for  my 
children,  who  were  ill  at  the  same  time.  Went 
to  defendant’s  shop  with  Mrs.  Reeks,  w'ho 
brought  away  some  medicine.  Did  not  see  it 
prepared.  Defendant  did  not  attend  the  child 
after  the  13th.  Mr.  Godwin  was  attending  at 
the  time  the  child  died. 

Cross-examined  :  Saw'  defendant  three  oc  four 
times  attending  the  patient.  He  always  came 
alone.  Mr.  Collins  attends  my  family.  He  has 
a  shop,  like  a  chemist’s  shop,  a  few  doors  from 
defendant.  He  lives  in  Park-street.  His 
brother  is  at  the  shop  in  High-street. 

Henry  B.  Collins  (in  answer  to  Mr.  Corrie)  : 
I  am  not  the  informer. 

Examination  in  chief  :  I  am  assistant  to  my 
brother,  who  is  a  surgeon.  He  lives  in  Park- 
street.  I  reside  at  the  surgery  in  High-street. 
I  know  defendant.  Can  identify  his  hand¬ 
writing.  Part  of  that  certificate  (of  the  death 
of  Jane  Reeks)  is  his  handw'iiting  ;  the  sig¬ 
nature  is  by  Mr.  Godwin.  These  bills  are  in 
Mr.  Wells’s  handwriting  : — “  Medicines,  &c., 
12s.  6d.”  “Bill  delivered,  11s.  6d.”  “Medi¬ 
cine  for  child,  7s.  6d.” 


Cross-examined  :  My  brother  does  n.ot  keep  a 
shop,  but  a  surgery.  It  is  not  like  defendant’s 
shop.  AVe  do  not  expose  articles  for  sale.  The 
words,  “  Prescriptions  faithfully  Prepared,’’  are 
not  in  the  w'indow.  Cannot  swear  that  the 
w'ords  “Chemist  and  Druggist’’  are  not  over 
the  shop.  Believe  the  words  in  the  window  are, 
“  Prescriptions  carelully  Prepared.’’  I  have 
dispensed  prescriptions  some  four  or  five  years 
ago.  AA''ill  not  sw'ear  that  I  have  not  dispensed 
prescriptions  within  the  last  four  months.  I  am 
not  an  apothecary.  My  brother  is  not  an  apothe- 
caiy.  I  have  dispensed  medicine  ordered  by 
him. 

Mr.  O’Reilly  :  I  am  not  the  informer,  I  am 
a  surgeon.  I  passed  the  shop  of  the  defendant 
on  the  10th  of  March,  and  called  with  Mr. 
Eyre,  the  solicitor  for  the  plaintiffs,  to  caution 
the  defendant  about  practising.  He  was  dis¬ 
pensing  medicine,  which  I  told  him  was  illegal. 
Defendant  denied  having  practised  as  an  apothe¬ 
cary. 

Mr,  Corrie,  on  behalf  of  the  defendant,  in  a 
very  able  address,  explained  the  state  of  the  law 
in  reference  to  the  practice  of  an  apothecary. 
He  did  not  think  it  requisite  to  dive  into  the 
remote  periods  of  history,  but  adverted  to  the 
oiigin  of  the  act  of  1815.  ’Phe  proceedings 
which  led  to  this  act  commenced  about  the  year 
1813,  when  a  bill  was  brought  in  for  regulating 
the  practice  of  apothecaries.  'The  chemists, 
fearing  lest  some  provisions  might  be  introduced 
interfeiing  with  their  business,  formed  them¬ 
selves  into  a  committee  to  protect  themselves, 
and  insisted  on  the  insertion  of  a  clause  ex¬ 
empting  them  from  the  operation  of  the  act.  In 
consequence  of  this  opposition  a  clause  was  pre¬ 
pan  d  ;  and  the  following  extract  of  a  letter  from 
the  solicitor  of  the  Apothecaries  to  the  chairman 
of  the  chemists’  committee  would  serve  to  show 
that  there  w'as  no  intention  of  interfering  with 
chemists : — 

“  Sir, — We  are  instructed  by  the  committee 
of  the  Society  of  Apothecaries  to  forward  you 
the  clause  which  they  propose,  at  the  requisition 
of  the  committee  of  your  body,  to  introduce  into 
the  act  now  before  the  House  of  Commons,  and 
which,  we  trust,  will  meet  the  wishes  of  the  par¬ 
ties  w'honi  you  represent. 

“The  committee  of  the  Society  of  Apotheca¬ 
ries  see  with  concern  that  misrepresentations 
have  been  made  of  their  object,  w'hich  is  the 
improvement  of  their  branch  of  the  profession  in 
medical  knowledge.  To  this  their  views  are  so 
entirely  directed  that  they  have  no  disposition  to 
insist  on  any  clause  which  is  not  essentially  con¬ 
nected  with  it.’’ 

The  clause,  with  some  little  alteration,  was 
agreed  to,  and  is  the  28th  clause  of  the  act,  re¬ 
serving  to  chemists  all  the  rights  and  privileges 
they  enjoyed  before  the  passing  of  the  act.  To 
suppose  that  the  act  was  intended  to  interfere 
with  the  right  of  chemists  to  dispense  prescrip¬ 
tions  was  a  notion  too  monstrous  to  he  enttr- 
tained  for  a  moment.  In  looking  over  the  report 
of  the  proceedings  in  1815  (in  the  “  Historical 
Sketch  of  the  Progress  of  Pharmacy,’’  by  Mr. 
Jacob  Bell),  the  names  of  many  of  the  committee 
W'cre  names  known  at  the  present  time  as  che¬ 
mists  and  druggists;  in  fact,  the  business  had 
been  handed  down  from  father  to  son,  and  con¬ 
tinued  without  interruption ;  and  could  it  be 
supposed  that  all  these  parties  and  hundreds  in 
the  metropolis,  and  indeed  all  over  the  country, 
were  to  shut  up  their  shops  ?  If  this  were  the  in¬ 
tention  of  the  act,  what  has  the  Worshipful  Society 
of  Apothecaries  been  doing  since  the  year  1815  ? 
It  Avas  clear  that  the  said  society  could  not  be 
cognizant  of  these  proceedings,  which,  in  fact, 
were  undertaken  by  a  new  body  lately  startecl 
under  the  name  of  the  “  Medical  Protection  So¬ 
ciety/’  attd  the  object  of  these  proceedings  was 
obvious.  The  dispensing  of  prescriptions  being 
a  lucrative  branch  of  ihe  business,  and  the 
charges  of  apothecaries  very  high,  they  naturally 
desired  to  engross  all  this  profit  to  theipselves, 
irrstead  of  allowing  the  public  to  obtain  medi¬ 
cine  at  a  reasonable  rate  from  chemists,  who,  as 
a  body,  were  better  qualified  to  dispense 


prescriptions  than  most  apothecaries.  The 
learned  counsel  denounced  as  unjust  and  un¬ 
true  the  sweeping  charge  against  the  defend¬ 
ant  of  ignorance  and  incompetence  with  which 
the  counsel  on  the  other  side  had  commenced 
his  case,  and  stated  that  he  was  prepared  to 
prove  that  Mr.  Wells  had  served  a  regular  ap¬ 
prenticeship,  and  had  also  served  for  several 
years  as  assistant  to  Mr.  Collins.  In  re¬ 
ference  to  the  case  before  the  court  he  should 
prove  that  defendant  did  not  visit  the 
patient,  that  he  merely  dispensed  the  prescrip¬ 
tions  in  the  capacity  of  a  chemist,  which  he  had 
a  perfect  right  to  do,  the  said  prescriptions 
having  been  written  by  a  qualified  practitioner, 
who  had  attended  the  case.  He  would  prove 
by  the  evidence  of  respectable  chemists,  rvho 
were  in  business  before  1815,  Avhat  was  the 
custom  of  the  trade  at  that  time,  and  thus  place 
beyond  all  doubt  the  fact  that  the  claitn  set  up 
by  his  learned  friend  w'as  monstrous  and  unjust, 
and  that  his  client  was  on  every  ground  fully  en¬ 
titled  to  a  verdict. 

John  Knaggs  examined;  I  am  a  surgeon  and 
apothecary.  I  know  the  defendant — have  fre¬ 
quently  recommended  patients  to  his  shop  — have 
also  attended  patients  sent  by  him  to  me,  and  he 
has  prepared  the  prescriptions.  I  attended  Jane 
Reeks  for  diarrhma  ;  she  was  sent  to  me  by  de¬ 
fendant— she  recovered.  I  was  apprenticed  be¬ 
fore  1815.  Chemists  at  that  time  were  in  the 
habit  of  preparing  prescriptions — they  sometimes 
gave  advice  across  the  counter. 

Cross-examined  :  I  am  filty-seven  years  of  age. 
I  was  apprenticed  in  Lancashire  to  Mr.  Mounsey. 
He  practised  as  an  apothecary  before  the  act — 
afterwards  he  merely  acted  as  a  chemist.  I  con¬ 
sider  the  distinction  between  an  apothecary  and 
a  chemist  to  be,  that  an  apothecary  goes  out  to 
visit  patients,  a  chemist  dispenses  medicines  at 
home.  I  became  a  licentiate  of  Apothecaries’- 
hall  some  years  afterwards.  It  is  necessary  in 
passing  the  hall  to  produce  indentures  of  ap¬ 
prenticeship  with  an  apothecary. 

Mr.  Griffits  :  And  you  passed  off  your  inden¬ 
tures  at  the  hall  when  you  say  that  your  master 
was  only  a  chemist  !  You  are  liable  to  a  prose¬ 
cution — your  licence  is  not  worth  a  rush  —this 
is  disgraceful.— Witness :  Mr.  Mounsey  practised 
as  an  apothecary  belore  the  act. 

Sarah  Muffit ;  In  November  last  I  rvas  land¬ 
lady  at  6,  King-street.  Mrs.  Reeks  was  my 
lodger.  About  the  Gth  of  November  my  children 
were  ill.  Mr.  Godwin  attended.  Mrs.  Reeks 
had  a^  child  ill.  I  advised  her  to  consult  Mr. 
Godwin,  and  he  attended  several  times.  Mr. 
Wells  never  came  to  the  house  but  once,  and 
then  he  came  with  Mr.  Godwin  to  look  at  my 
child’s  eye — he  did  not  prescribe,  but  advised 
me  to  consult  an  oculist.  I  always  saw  Mr. 
Godwin  when  became.  He  attended  until  the 
death  of  the  child. 

Cross-examined:  I  went  to  Mr.  AA'^ells’s  shop 
to  see  Mr,  Godwin.  I  waited  for  the  medicine 
to  be  prepared.  I  was  there  yesterday  with  Mrs. 
Reeks,  Mrs.  Leech.  Mr.  Godwin,  and  Mr.  AVells’s 
attorney.  Mr.  AVells  rvas  there  part  of  the 
time. 

Mr.  A.  Garden  :  I  am  a  chemist,  residing  in 
Oxford  street,  sixty  j'ears  of  age.  I  was  ap¬ 
prenticed  about  the  year  1810.  I  remember  the 
passing  of  the  act  in  1815.  I  am  not  an  apothe- 
cary — never  attended  patients.  Chemists  before 
1815  dispensed  prescriptions,  and  occasionally 
gave  a  little  advice  over  the  counter  in  trifling 
cases.  I  was  neA'er  very  fond  of  giving  ad¬ 
vice.  I  am  an  operative  and  dispensing  che¬ 
mist. 

^AVilliam  Howse,  chemist,  Titchbournc-street : 
AVas  born  in  1794.  Recollect  the  passing  of  the 
act  in  1815.  It  was  universally  the  practice  at 
that  time  for  chemists  to  dispense  prescriptions, 
and  occasionally  to  give  advice.  Ihe  regular 
business  was  dispensing.  They  did  not  visit 
patients  as  medical  men.  I  understand  the  dis¬ 
tinction  between  a  chemist  and  an  apothecary  to 
be  that  a  chemist  prepares  and  dispenses  medi¬ 
cines  ;  an  apothecary  visits  the  sick,  studies  dis- 
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ease,  and  administers  remedies  for  such,  dis¬ 
ease. 

Louisa  Leech  :  Saw  Mr.  Godwin  attend  the 
child  several  times. 

Margaret  Reeks  :  Mr.  Godwin  attended  the 
child.  I  took  the  prescriptions  to  Mr.  Wells 
to  be  made  up.  Mr.  Knaggs  attended  before, 
and  I  took  his  prescriptions  to  Mr.  Wells.  Mr. 
Godwin  was  recommended  by  Mrs.  Mufht  when 
my  child  was  ill  in  November.  Mr.  Godwin 
wrote  prescriptions.  I  never  paid  him  anything. 
I  paid  Mr.  Wells  Is.  on  account.  I  remember 
meeting  Mrs.  Harris,  and  she  treated  me  to  some 
gin.  She  asked  me  for  Mr.  Wells’s  bills.  I  gave 
one  to  her  then  and  the  other  in  the  evening. 
Knew  Mr.  Collins  through  Mrs.  Harris.  When 
I  gave  up  the  bill  I  was  so  intoxicated  that  I  did 
not  know  what  I  was  doing.  Mr.  Godwin  at¬ 
tended  me  always.  Mr.  Wells  did  not  tell  me 
to  light  a  fire  and  shut  the  window. 

Cross-examined:  Mr.  Wells  never  called  but 
once.  The  medicine  was  sent.  I  consulted 
Mr.  Wells  once,  and  he  said  he  would  have 
nothing  to  do  with  the  case,  but  sent  me  to 
Mr.  Knaggs.  The  bill  is  for  Mr.  Godwin’s 
attendance  and  the  medicine.  We  had  several 
glasses  of  gin  that  day.  My  husband  said  he 
wished  I  would  break  off  from  the  gang  that  I 
was  mixed  up  with. 

Mr.  Corrie :  What  gang  ?  The  Apothecaries’ 
Company  ? — Witness  :  No,  not  them. 

James  Young  Godwin  (surgeon  and  apothe¬ 
cary)  :  I  reside  in  Mr.  Wells’s  house.  I  was  not 
residing  there  in  November  last.  I  attended 
Mrs.  Muffit’s  child,  and  afterwards  Jane  Reeks. 
These  are  my  prescriptions.  I  also  wrote  other 
prescriptions  for  the  patients.  The  price  charged 
in  the  bill  is  a  very  moderate  charge,  not  more 
than  a  chemist  would  charge  for  the  medicine. 
I  signed  the  certificate  of  the  death  ;  Mr.  Wells 
put  in  the  name  and  age. 

Cross-examined  :  I  first  attended  the  child 
about  the  10th  of  November.  I  attended  Mrs. 
Reeks  subsequently.  I  first  became  acquainted 
with  Mr.  Wells  by  going  to  have  prescriptions 
made  up.  I  have  seen  Mrs.  Reeks  at  his  shop, 
and  prescribed  for  her.  I  read  over  the  evidence 
to  the  witnesses.  I  obtained  it  from  Mr.  Asprey. 

Mr.  Griffits  in  his  reply  laid  much  stress  on 
some  discrepancy  which  had  occurred  on  cross- 
examination  between  the  testimony  of  the  wit¬ 
nesses  for  the  defence,  chiefly  in  reference  to  a 
consultation  which  had  taken  place  before  the 
trial,  and  argued  from  this  circumstance  that 
their  evidence  was  not  to  be  relied  oh.  He  main¬ 
tained  that  the  testimony  of  Mrs.  Harris  fully 
proved  the  attendance  of  defendant  as  an  apothe¬ 
cary,  and  that,  whether  he  had  attended  or  not, 
he  was  equally  liable  to  the  penalty  for  preparing 
the  prescriptions,  arguing  that  although  chemists 
dispensed  prescription  before  1815  they  did  so  by 
usurpation,  and  not  by  right. 

Mr.  Sergeant  Heath  summed  up  at  some 
length,  and,  while  he  admitted  some  incongruity 
to  exist  in  the  testimony,  he  left  it  to  the  jury  to 
determine  whether  or  not  this  would  affect  the 
general  issue.  He  directed  the  jury  to  confine 
their  attention  to  the  question  of  attendance  as 
an  apothecary  ;  the  other  question,  namely,  the 
right  of  chemists  to  dispense  prescriptions  being 
too  serious  a  matter  for  that  court  to  adjudicate 
upon,  especially  as  the  act  of  Parliament  had 
been  in  force  so  many  years  without  any  inter¬ 
ference  of  this  kind  on  the  previous  rights  of 
chemists.  He  observed  that  a  single  act  did  not 
of  necessity  imply  the  adoption  of  a  business  or 
calling,  as,  for  instance,  in  regard  to  the  bank¬ 
ruptcy  laws,  where  it  was  necessary  to  prove 
that  the  party  was  in  trade,  the  fact  that  he  had 
sold  one  horse,  or  even  half-a-dozen  horses,  did 
not  constitute  him  a  horsedealer.  It  must  be 
proved  that  he  sold  horses  habitually  as  a  matter 
of  business.  The  same  principle  applied  more 
or  less  to  this  case.  A  chemist  might  casually 
administer  a  dose  of  medicine  to  a  patient  for  a 
sore  throat,  or  other  incidental  ailment,  without 
bemg  liable  to  the  charge  of  practising  as  an 
apothecary ;  but  if  he  made  a  practice  of  attend¬ 


ing  patients  he  would  clearly  come  within  the 
provisions  of  the  act. 

The  jury  immediately  returned  a  verdict  for 
the  defendant.  On  a  question  arising  as  to  costs 
the  jury  interposed,  giving  their  opinion  that  it 
was  a  case  in  which  the  defendant  was  fully  en¬ 
titled  to  his  costs. 

The  trial  occupied  from  about  half- past  ten 
a.m.  till  seven  p.m. 


MISCELLANEA. 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 


Elias  Robison  Hand  cock,  of  16,  Regent- street, 
London,  and  Rathmoyle- house.  Queen’s  county, 
Ireland,  Esq.,  for  certain  improvements  in  me¬ 
chanism,  applicable  to  impelling  and  facilitating 
the  propulsion  of  vessels  in  the  water  ;  which 
improvements  are  applicable  to  locomotive  en¬ 
gines  for  railways,  and  other  similar  purposes. 
Patent  dated  Oct  jber  12th,  1848.  Enrolled  April 
7th,  1849. 

This  specification  relates  to  certain  improve¬ 
ments  in  the  construction  of  that  class  of  steam- 
engines  known  by  the  name  of  “  rotary  en¬ 
gines  or  where  motion  is  conveyed  direct 
Irom  the  working  piston  to  the  shaft,  or  other 
recipient  of  steam  power.  The  engine  con¬ 
structed  upon  the  patentee’s  plan,  consists  of  a 
three-sided  annulus  or  cylinder,  with  the  piston 
attached  to  it,  and  bolted,  or  otherwise  secured 
by  slots,  to  the  main  driving  shaft  ;  the  fulcrum 
against  which  the  steam  acts  being  periodically 
presented  and  withdrawn  by  the  motion  of  the 
engine.  The  annulus  or  cylinder  is  supported 
and  secured  to  the  shaft  by  arms,  in  the  manner 
of  an  ordinary  wheel ;  a  solid  block  of  metal, 
acting  as  a  piston,  is  firmly  secured  permanently 
steam-tight  to  the  three  sides  of  the  annulus 
or  cylinder.  When  the  engine  is  in  motion,  the 
cylinder,  the  arms,  and  the  pistoir,  all  revolve 
with  the  driving  shaft.  A  recess  is  formed  on 
the  outward  side  of  the  piston  for  the  reception 
of  a  curved  spring ;  the  convex  side  of  this 
spring  presses  a  plate  of  soft  metal  against  a 
stationary  plate  ;  this  packing  is  to  prevent  any 
steam  passing  by  the  piston  during  its  revolu¬ 
tion  ;  the  stationary  plate  consists  of  a  circular 
plate  of  metal,  cast  with  flanges,  forming  the  bed 
for  a  packing  round  the  cylinder.  The  packing 
is  arranged  in  the  following  manner:  —  Between 
the  cylinder  and  the  stationary  plate,  and 
directly  over  the  joining  of  the  two,  is  fixed  an 
annular  plate  of  gun  metal,  or  some  other  suit¬ 
able  soft  metal ;  upon  this  plate  a  packing  of 
hemp  or  asbestos  is  placed  ;  outside  this  soft 
packing  is  a  second  plate,  which  is  pressed  up 
by  a  broad  ring,  adjusted  by  set-screws  passing 
through  it  into  the  solid  part  of  the  cylinder 
with  which  it  revolves.  To  prevent  the  lateral 
pressure  of  the  steam  forcing  the  stationary  plate 
away  from  the  cylinder,  and  thus  allowing  the 
steam  to  pass  by  the  piston,  it  is  pressed  up  to 
the  cylinder  by  supporting  arms,  which  are  cast 
on,  or  bolted  to,  standards  ;  provision  being  made 
in  the  supports  (by^  means  of  slot^)  ibr  prevent¬ 
ing  the  stationary  plate  from  revolving  with  the 
cylinder ;  this  plate  is  supported  also  by  a 
framing.  The  valve-box  is  situated  at  the  side 
of  the  engine,  and  secured  to  the  stationary 
plate.  The  fulcrum  against  which  the  steam 
acts  is  a  block  of  metal,  cast  with  recesses  on 
either  side,  in  which  a  metal  packing  is  placed, 
and  forced  outwards  by  spiral  springs.  This 
fulcrum  is  alternately  presented  and  withdrawn 
from  the  interior  of  the  cylinder  by  a  connecting 
rod,  worked  by  a  cam  and  friction  roller  on  the 
driving  shaft ;  the  said  plate  being  retained  and 
pressed  against  the  interior  of  the  cylinder 
(when  not  acted  upon  by  the  cam)  by  a  spiral 
spring.  The  patentee  also  proposes  to  work 
the  steam-valves  expansively,  by  means  of 
a  graduated  moveable  cam,  dovetailed,  or 
otherwise  secured  to  the  driving  shaft.  In 
case  of  two  engines  of  this  description 
being  used  for  the  propulsion  of  vessels 


with  the  screw  propeller,  or  paddle  wheels,  or  in 
any  other  case  where  two  engines  are  required 
to  work  upon  one  driving  shaft,  it  would  be  ne¬ 
cessary  to  place  the  cams  which  work  the  ful¬ 
crum  plates  at  right  angles  with  respect  to  each 
other  upon  the  shaft,  in  order  that  the  power 
may  be  given  off  to  the  driving  shaft  with  regu¬ 
larity,  as  in  the  ordinary  reciprocating  marine 
engines  now  used. 

The  construction  may  be  slightly  modified 
also  in  this  point,  that,  instead  of  the  side  plate 
(against  which  the  piston  presses  in  the  engine 
just  now  described)  being  stationary,  the  annulus 
or  cylinder  is  formed  like  the  letter  U,  the  sta¬ 
tionary  plate  being  opposed  to  the  piston  at  the 
periphery,  or  outer  face  of  the  annulus.  The 
valve-box  with  its  appendages  would,  in  this 
arrangement,  be  fixed  upon  the  stationary  peri¬ 
phery  of  the  cylinder. 

After  describing  the  nature  of  his  invention, 
and  the  manner  in  which  the  improvements  em¬ 
bodied  therein  can  be  practically  applied  for  the 
purpose  of  propelling  vessels,  or  of  driving  sta¬ 
tionary  machinery,  the  patentee  wishes  it  to  be 
understood  that  he  does  not  claim  as  new  all  the 
various  parts  described  in  the  construction  of 
a  rotary  engine,  as  many  of  them  have  been 
used  before  ;  neither  does  he  confine  himself  to 
the  angular  sectional  form  of  the  annulus  or 
cylinder,  as  a  curved  form,  or  a  variety  of  other 
forms,  might  be  substituted  for  it.  But  he 
claims  the  general  arrangement  of  all  the  parts 
described  as  shown  and  explained.  He  claims 
more  particularly  the  forming  the  cylinder  in 
such  a  manner  as  to  present  only'  one  rubbing 
surface,  as  described  ;  also  the  use  of  the  piston 
permanently  fixed  on  three  of  its  sides  to  the 
cylinder,  and  revolving  with,  and  in  the  direc¬ 
tion  of,  the  driving  shaft,  to  which  the  cylinder 
is  secured. 

Secondly,  the  stationary  side  plate  wdth  the 
flanges,  as  described,  for  the  purpose  of  forming 
a  recess  or  bed  for  the  reception  of  a  steam-tight 
packing,  as  described ;  also  the  braces  or  sup¬ 
porting  arms  and  the  standards. 

Thirdly',  the  application  of  rotary  engines,  as 
described,  keyed,  or  otherwise  secured  to  the 
driving  a.xle  of  a  locomotive  carriage  on  rail- 
w'ays,  or  common  roads,  for  propelling  such  car¬ 
riages  without  coming  in  contact  with  the  ground, 
or  using  any'  auxiliary  power  or  fulcrum  beyond 
that  supplied  by  the  bite  of  the  periphery  of  the 
wheels  upon  the  rails  or  road. 

Fourthly,  the  annular  plate  of  soft  metal  form¬ 
ing  a  bed  for  the  soft  packing  ;  also  the  ring  for 
pressing  up  this  packing,  and  the  manner  in 
which  the  outer  side  of  the  piston  is  made  steam- 
tight  by  the  curved  spring  and  plate  of  soft  metal, 
as  described. 


PATENTS  RECENTLY  GRANTED. 


LIST  OF  PATENTS  THAT  HAVE  PASSED  THE  GREAT 
SEAL  OP  SCOTLAND  FROM  THE  22d  OP  MARCH, 
1849,  TO  THE  21st  OF  APRIL,  1849,  INCLUSIVE. 
Charles  Henri,  of  Paris,  in  the  Republic  of 
France,  manufacturer,  for  improvements  in  pre¬ 
venting  the  oxidation  of  iron.  Sealed  26th 
March,  1849  ;  si.x  months. 

William  Edward  Newton,  of  Chancery- lane, 
in  the  county  of  Middlesc.x,  civil  engineer,  for 
improvements  in  machinery  for  hulling  and 
polishing  rice  and  other  grain  seeds.  Sealed 
26th  March,  1849  ;  si.x  months. 

James  Fletcher,  of  Salford,  in  the  county  of 
Lancaster,  manager  at  the  works  of  Messrs. 
William  Collier  and  Co.,  of  Salford  aforesaid, 
machinists  and  tool-makers,  and  Thomas  Fuller, 
of  Salford  aforesaid,  a  partner  in  the  said  firm, 
for  certain  improvements  in  machinery,  tools,  or 
apparatus  for  turning,  boring,  planing,  and 
cutting  metal  and  other  materials.  Sealed  26th 
March,  1849  ;  four  months. 

Walter  Neilson,  of  Hyde-street,  in  the  city  of 
Glasgow,  engineer,  for  a  certain  improvement 
or  certain  improvements  in  locomotive  engines. 
Sealed  27th  March,  1849  ;  six  months. 

Jean  Adolphe  Carteron,  of  Paris,  in  the  Re¬ 
public  of  France,  now  of  the  Haymarket,  in  the 
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county  of  Middlesex,  chemist,  for  certain  im¬ 
provements  in  dyeing.  Sealed  27th  March,  1849  ; 
six  months. 

David  Henderson,  of  the  London  Works,  in 
the  parish  and  county  of  Renfrew,  Scotland, 
engineer,  for  improvements  in  the  manufacture 
of  metal  castings.  Sealed  29th  March,  1849  ; 
six  months. 

William  Longmaid,  of  Beaumont-square,  in 
the  county  of  Middlesex,  gentleman,  for  im¬ 
provements  in  treating  the  oxides  of  iron,  and  in 
obtaining  various  products  therefrom.  Sealed 
4th  April,  1849  ;  six  months. 

Prancis  Hay  Thomson,  of  Hope-street,  in  the 
city  of  Glasgow,  North  Britain,  M.D.,  for  an 
improvement  or  improvements  in  smelting 
copper  and  other  ores.  Sealed  11th  April,  1849  ; 
six  months, 

Clemenee  Augustus  Kurtz,  of  Wandsworth, 
in  the  county  of  Surrey,  gentleman,  for  certain 
improvements  in  looms  for  weaving.  Sealed 
11th  April,  1849  ;  four  months.  (Communi¬ 
cation.) 

Barthelemy  Thimounier,  aine,  of  Amplepuis, 
Department  du  Rhone,  in  the  Republic  of 
Prance,  engineer,  for  improvements  in  machi¬ 
nery  for  sewing,  embroidering,  and  for  making 
cords  or  plaits.  Sealed  11th  April,  1849  ;  six 
months. 

Alfred  Vincent  Newton,  of  Chancery-lane,  in 
the  county  of  Middlesex,  civil  engineer,  for  im¬ 
provements  in  the  manufacture  of  piled  fabrics. 
Sealed  13th  April,  1849;  six  months.  (Com¬ 
munication.) 

Arthur  Dunn,  of  Dalston,  chemist,  for  im¬ 
provements  in  ascertaining  and  indicating  the 
temperature  and  pressure  of  fluids.  Sealed  13th 
April,  1849  ;  six  months. 

Jeremiah  Brown,  of  Kin  gswinford,  in  the  county 
of  Stafford,  roll-turner,  for  certain  improvements 
in  rolls,  and  machinery  used  in  the  manufacture 
of  iron,  also  in  rolls  and  machinery  for  shaping 
or  fashioning  of  iron  for  various  purposes.  Sealed 
13th  April,  1849  ;  four  months. 

William  M'Bride,  jun.,  of  Sligo,  in  the  king¬ 
dom  of  Ireland,  but  now  of  Havre,  in  the  Republic 
of  Prance,  merchant,  for  improvements  in  the 
apparatus  and  process  for  converting  salt  water 
into  fresh  water,  and  in  oxygenating  water. 
Sealed  16th  April,  1849 ;  six  months.  (Com¬ 
munication.) 

John  Ruthven, Edinburgh,  Scotland,  engineer, 
for  improvements  in  preserving  lives  and  pro¬ 
perty  from  water  and  fire,  and  in  producing 
pressure  for  various  useful  purposes.  Sealed  17th 
April,  1849  ;  six  months. 

William  Henry  Balmain  and  Edward  Andrew 
Parnell,  both  of  St.  Helen’s,  in  the  county  of 
Lancaster,  manufacturing  chemists,  for  improve¬ 
ments  in  the  manufacture  of  glass,  and  in  the 
preparation  of  certain  materials  to  be  used  therein  ; 
parts  of  which  improvements  are  also  applicable 
to  the  manufacture  of  alkalis.  Sealed  17th  April, 
1849 ;  six  months. 

Charles  Alexandre  Broquett,  of  Rue  Neuve 
St.  Nicholas,  St.  Martin,  in  the  Republic  of 
Prance,  chemist,  for  improvements  in  printing 
and  dyeing  fibrous  and  other  materials.  Sealed 
20th  April,  1849  ;  six  months. 

•Soren  Hjorth,  of  Jewry- street,  Aldgate,  in  the 
city  of  London,  for  certain  improvements  in  the 
use  of  electro- magnetism,  and  its  application  as 
a  motive  pow’er,  and  also  for  other  improvements 
in  its  application  generally  to  engines,  ships, 
and  railways.  Sealed  20ih  April,  1849 ;  six 
months. 

James  Hart,  of  Bermondsey-square,  engineer, 
for  improvements  in  machinery  for  manufacturing 
bricks  and  tiles ;  parts  of  which  machinery  are 
applicable  to  moulding  other  substances.  Sealed 
20th  April,  1849  ;  six  months. 


LIST  OF  PATENTS  THAT  HAVE  PASSED  THE  CHEAT 
SEAL  OP  IRELAND  FROM  THE  20tH  DAY  OF  MARCH, 
1849,  TO  THE  20tH  day  of  APRIL,  1849,  IN¬ 
CLUSIVE. 

John  Harris,  of  No.  4,  Richard’s-terrace,  Al- 
bion-street,  Rotherhithe,  in  the  county  of  Surrey, 
engineer,  for  a  mode  or  modes  of  founding  type, 


and  of  casting  in  metal,  plaster,  and  certain  other 
materials.  Sealed  24th  March,  1849  ;  six  months. 

Walter  Richards,  of  Edinburgh,  in  the  king¬ 
dom  of  Scotland,  typefounder,  for  improvements 
in  casting  printing  types,  and  other  similar  raised 
surfaces,  and  also  in  casting  quadrats  and  spaces. 
Sealed  3d  April,  1849  ;  six  months. 

James  H.  Staple  Wildsmith,  of  the  City-road, 
experimental  chemist,  for  improvements  in  the 
purification  of  naphtha  (called  also  wood-spirit, 
or  hydrated  oxide  of  methyle),  pyroligneous  acid, 
eupion,  and  certain  other  products  of  the  destruc¬ 
tive  distillation  of  wood,  peat,  and  certain  other 
vegetable  matters,  and  of  acetate  of  lime  and 
shale ;  and  in  the  purification  of  coal-tar  and 
mineral  naphtha;  likewise,  of  spirit  being  the 
product  of  fermentation.  Sealed  3d  April,  1849  ; 
six  months. 

Stephen  White,  of  Victoria-place,  Bury  New- 
road,  Manchester,  in  the  county  of  Lancaster, 
gas  engineer,  for  improvements  in  the  manufac¬ 
ture  of  gases,  and  in  the  application  thereof  to 
the  purposes  of  heating,  and  consuming  smoke, 
also  improvements  in  furnaces  for  economizing 
heat,  and  in  apparatus  for  the  consumption  of 
gases.  Sealed  19th  April,  1849  ;  six  months. 


PATENTS  RECENTLY  EXPIRED. 


S.  Parker,  Middlesex,  bronzist,  for  an  im¬ 
proved  metallic  air  and  water  stop  and  stopper. 
Patent  dated  April  14th,  1835 ;  expired  April 
14th,  1849. 

J.  Ingledew,  Brighton,  engineer,  for  an  im¬ 
proved  metallic  safety-wheel  and  revolving  axis. 
Patent  dated  April  14th,  1835 ;  expired  April 
14th,  1849. 

J.  Whitworth,  Manchester,  engineer,  for  cer¬ 
tain  improvements  in  machinery  for  spinning  and 
doubling  cotton,  flax,  wool,  silk,  and  other  fibrous 
substances.  Patent  dated  April  14th,  1835  ;  ex¬ 
pired  April  14th,  1849. 

H,  Booth,  Liverpool,  gentleman,  for  com¬ 
positions  or  combinations  of  materials  applicable 
for  the  greasing  of  the  axle  bearings  of  carriages, 
and  the  axles,  spindles,  and  bearing  parts  of 
machinery  in  general,  which  he  denominated 
“  the  patent  axle  grease  and  lubricating  fluid.” 
Patent  dated  April  14th,  1835  ;  expired  April 
14th,  1849. 

J.  Boydel,  junior,  Chester,  Esq,,  for  improve¬ 
ments  in  machinery  or  apparatus  for  tracking  or 
towing  boats  or  other  vessels.  Patent  dated 
April  14th,  1835;  expired  April  14th,  1849. 

A.  Stocker,  Yeovil,  gentleman,  for  improve¬ 
ments  in  machinery  for  manufacturing  horse¬ 
shoes,  and  certain  other  articles.  Patent  dated 
April  14th,  1835;  expired  April  14th,  1849. 

G.  Embrey,  Stoke-upon-Trent,  potter,  for 
certain  improvements  in  the  ornamenting  of 
china,  glass,  and  earthenware.  Patent  dated 
April  14th,  1835  ;  expired  April  14th,  1849. 

Sir  J.  Byerley,  Chelsea,  for  a  composition 
which  will  effect  a  considerable  saving  in  oil  and 
soap  used  in  the  woollen  manufactories.  Patent 
dated  April  22d,  1835  ;  expired  April  22d,  1849. 
(Communication. ) 

J,  M'Curdy,  Middlesex,  Esq.,  for  an  improve¬ 
ment  or  improvements  in  generating  steam. 
Patent  dated  April  22d,  1836  ;  expired  April  22d, 
1849. 

W.  Kenij),  Burslem,  Stafibrdshire,  for  a  ma¬ 
chine  for  raising  sunken  vessels.  Patent  dated 
April  23d,  1885  ;  expired  April  23d,  1849. 

R.  Earnshaw,  Huddersfield,  dyer,  for  a  certain 
improvement  or  certain  improvements  in  pre¬ 
paring  and  working  wool  for  making  or  manu¬ 
facturing  various  fabrics.  Patent  dated  April 
25th,  1835 ;  expired  April  25th,  1849. 

M.  Strauss-Durckheim  has  recently  presented 
a  memoir  to  the  Academy  of  Sciences  at  Paris 
‘‘On  the  Analogy  between  the  Muscular  Pibre 
and  the  Voltaic  Pile,”  the  nervous  influence  being 
regarded  by  him  as  bearing  a  remarkable  re¬ 
semblance  in  all  its  phenomena  to  the  voltaic  cur¬ 
rent.  This  curious,  but  involved,  subject  appears, 
at  length,  likely  to  be  brought  under  the  careful 
examination  of  competent  investigators. 


TO  CORRESPONDENTS. 


“Mr.  J.  Bell,  Thornton.” — 1.  We  intend  shortly 
to  resume  the  lectures  in  question.  2.  The  sim¬ 
plest  of  the  several  processes  of  preparing  artifi¬ 
cial  or  factitious  ultramine  is  that  of  M.  Robiquet, 
which  consists  in  heating  to  redness  a  proper 
mixture  of  kaolin  (China  clay),  sulphur,  and 
carbonate  of  soda.  Professor  Gmelin,  of  Tubin¬ 
gen,  gives  the  following  process  ; — 'Take  of  sul¬ 
phur,  2  parts  ;  dry  carbonate  of  soda,  1  part.  Mix 
thoroughly,  heat  the  mixture  in  a  covered  crucible 
to  redness,  and  keep  on  the  fire  until  the  mass 
fuses.  Sprinkle  in  gradually  another  mixture  of 
silicate  of  soda  and  aluminate  of  soda  (containing 
72  parts  of  silica  and  70  parts  of  alumina),  and 
keep  the  crucible  subsequently  on  the  fire  for 
another  hour.  The  product  contains  a  little 
free  sulphur,  which  may  be  readily  removed  by 
water. 

“  Mr.  J.  R.  Fitt,  Fakenham,  Norfolk.” — We  think 
the  Royal  College  of  Chemistry  (Hanover- 
square)  will  answer  your  purpose.  We  do  not 
know  the  terms  for  a  course  of  study  such  as  you 
seem  desirous  to  pursue.  Apply  to  the  secretary, 
who  will  furnish  you  with  all  the  particulars.  Or 
you  might,  perhaps,  enter  into  some  private  ar¬ 
rangement  with  an  operative  chemist,  or  with  Mr. 
Nesbit,  of  the  Kennington  school  (Kennington- 
lane).  The  latter  gentleman  has  a  well-appointed 
laboratory,  containing  every  requisite  and  conve¬ 
nience  for  chemical  investigations.  . 

“  W.  J.  P.” — The  Royal  College  of  Chemistry, 
Hanover-square.  To  the  other  questions  we'  will 
reply  next  week.  The  letter  which  our  corre¬ 
spondent  alludes  to  must  have  miscarried,  as  we 
never  received  it, 

“  Mr.  E.  Hollier,  Dudley.” — Not  having  seen  the 
apparatus,  nor  even  an  engraving  of  it,  w,e  are,  of 
course,  unable  to  give  an  accurate  description  of 
it,  and  such  as  would  enable  our  correspondent  to 
construct  a  similar  apparatus.  We  have,  how¬ 
ever,  applied  to  the  inventor  to  give  us  the  re¬ 
quisite  information.  As  yet  we  have  received  no 
answer.  Perhaps  next  week  we  shall  be  in  a  po¬ 
sition  to  comply  fully  with  our  correspondent’s 
request. 

“Mr.  Rattlin,  Birmingham.” — The  editors  of  the 
Patent  Journal  would  be  the  proper  parties  to 
apply  to. 

“  J.  T.” — Valonia  is  a  kind  of  acorn,  imported 
from  the  Levant  and  the  Morea,  for  the  use  of 
tanners,  as  the  husk  or  cup  contains  abundance  of 
tannin. 

“  R.  S.  M.”  —  Lloyd  Bullock,  of  22,  Conduit- 
street. 

“Mr.  Miller,  Birmingham.” — The  analysis  of  the 
powder  forwarded  to  us  by  our  correspondent 
would  put  us  to  an  expense  of  about  £2. 

“  T.  H.” — Factitious  kino  is  prepared  as  follows: — 
Take  of  logwood,  48  pounds  ;  tormenlil-root,  16 
pounds  ;  madder. root,  12  pounds  ;  wafer,  a  suffi¬ 
ciency.  Make  a  decoction  ;  add  to  this  catechu, 

16  pounds.  Dissolve,  strain,  and  evaporate  the 
strained  liquid  to  dryness.  You  will  obtain  about 
24  pounds  of  product. 

“  R.  T.” — The  alloy  formed  by  fusing  together  1 
part  of  zinc,  7  parts  of  platinum,  and  16  parts  of 
copper,  constitutes  an  excellent  imitation  of  gold. 
This  alloy  resembles  gold  of  16  carats  fine,  and 
resists  the  action  of  nitric  acid,  unless  highly  con¬ 
centrated  and  boiling. 

“  Mr.  Richard  Worthing,  Glasgow.” — The  follow-  i 
ing  is  a  very  good  method  of  preparing  sweet  ! 
balls: — Take  of  plaster  of  paris,  4  ounces ;  sandal-  j 
wood,  cypress-root,  and  cloves,  of  each  ^  ounce; 
gum  benzoin  and  styrax,of  each  1  ounce  ;  ivory- 
black,  2  ounces;  mtisk  and  civet,  of  each  1 
scruple;  ambergris,  10  grains;  Peru  balsam,  ^  ,, 

ounce;  oil  of  cassia,  10  drops;  oil  of  rhodium,  . 
4  drachm;  essence  of  jasmin,  ounce;  essence 
of  neroli,  4  drachm  ;  otto  of  roses,  15  drops;  mu-  ■ 
cilage  made  with  orange-flower-water,  a  suffi-  j 
ciency.  Mix,  and  make  the  mass  into  beads. 
Pierce  them  while  soft. 


Loiulon  :  Printed  by  Eobeut  Palmer,  of  No.  13,  Pro\i- 
derice-place.  Upper  Keiiningt')n-iane,  Lambeth  (at  the 
Printing-office  ol  Robert  Palmer  and  .loseph  Clayton),  at  : ,i 
No.  10,  Crane-court,  Fleet-street,  p.irish  of  St.  Uunstan-  j  . 
in-the-West,  in  the  City  of  London,  and  published  by  < 
the  said  Robert  Palmer,  at  the  Publishing-office,  Is 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes,  i* 
and  at  380,  Strand,  in  the  City  of  Westminster.— May  5, 
1849.  ;  j 
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[Continued  from  page  348.] 

Thus  by  the  manufacturer  this  symbol  of 
chaos  is  evolved  into  a  sort  of  order,— into  three 
distinct  portions,  pitch,  oil,  and  naphtha,  of 
■which,  respectively,  solidity,  liquidity,  and  vola¬ 
tility  are  the  characteristics  ;  here  an  ancient 
alchemist  would  have  recognised  three  of  his 
elements,  earth,  water,  and  air,  with  his  fourth 
type,  the  fire,  by  which  he  represented  all  force, 
present  as  the  indispensable  means  of  separa¬ 
tion. 

For  the  next  step  in  the  development  of 
this  microcosmic  creation,  which  is  represented 
herein  this  picture  of  coal-tar  (see  Table  I,), 
we  are  indebted  to  the  labours  of  various 
chemists  at  home  and  abroad,  all  working 
together  for  the  great  end  of  subduing  the  earth. 
From  them  we  have  learned  that  three  sorts  of 
substances  exist  in  the  coal-tar;  these  are  ar¬ 
ranged  by  name  in  the  three  columns,  headed 
Neutral,  Acid,  and  Basic  ;  here,  again,  we  have 
a  ternary  division,  which  at  least  rises  out  of  no 
arbitrary  view  or  accidental  property,  but  from  a 
fact  seated  very  deeply  in  the  nature  of  things. 
We  find  in  the  inorganic  world  two  distinct 
classes  of  bodies  Avhich  are  invested  with  a  pe¬ 
culiar  tendency  to  unite  with  each  other,  while 
all  the  other  substances  are  free  from  it.  Tliis 
at  once  necessitates  a  threefold  arrangement  of 
the  subjects  of  chemistry. 

Of  the  numerous  forces  of  attachment  which 
unite  unorganized  matter  into  substances,  inde¬ 
pendently  of  forms,  the  most  universal,  that  of 
which  we  know  most,  to  which  we  can  most 
readily  oppose  at  will  its  appropriate  antagonist 
force  (and  this,  perhaps,  is  our  only  road  to  the 
comprehension  of  forces),  is  that  which  has  been 
called  almost  distinctively  chemical  affinity,  that 
■which  plays  between  the  sorts  of  matter  called 
electro-positive  and  electro-negative,  or  (though 
somewhat  indefinitely)  basic  and  acid.  Sub¬ 
stances  of  these  two  sorts  are  found  in  coal-tar, 
and  are  named  in  the  table.  To  two  of  these  I 
must,  in  passing,  call  your  attention  (and  to  one  of 
them  more  particularly),  viz.,  to  carbolic  acid  and 
to  aniline.  The  composition  of  these  two  bodies 
is  marked  on  the  table  just  referred  to,  but  I 
must  resort  to  this  other  table  (see  Table  II.) 
to  point  out  a  remarkable  relation  between  them 
and  benzole. 

They  are  here  represented  as  being,  respec¬ 
tively,  the  hydrated  oxide,  and  the  amide  of 
phenyle,  a  hypothetical  radical,  of  W'hich  ben¬ 
zole  is  the  hydrogen  compound.  We  are  not  at 
present  acquainted  with  this  compound  phenyle 
in  a  separate  state,  apart  from  these  substances  ; 
we  cannot  isolate,  handle,  and  bottle  it ;  but,  as 
will  appear  from  certain  considerations  which  I 
shall  presently  bring  before  you,  there  are  strong 
reasons  for  believing  that  it  exists,  that  it  gives 
coherence,  vitality,  as  it  were,  to  the  bodies  with 
which  its  name  and  formula,  0^2  Ilr»  are  here  as¬ 
sociated.  Carbolic  acid  was  first  known  in  an 
impure  state  under  the  name  of  creosote,  the 
well-known  antiseptic  discovered  many  years  ago 
in  wood-tar  by  Reichenbach,  who,  not  content 
with  presenting  us  with  this  notorious  stuff,  has 
more  recently  attracted  much  notice  by  some  so- 
called  discoveries  of  his,  about  certain  magnetoid 
forces,  which  one  part  of  the  community  believe 
to  be  all  stuff  too,  and  another  part  knew  long 
before  he  dreamed  of  them.  This  substance  has 
since  been  discovered  in  coal-tar,  and  has  been 
shown  to  be,  when  pure,  a  crystalline  solid ; 
again,  its  preparation,  by  a  very  simple  process, 
from  this  beautiful  product  of  vegetal  vitality, 
salicylic  acid,  has  shown  us  the  true  nature  of  its 
constitution.  This  mode  of  tiansformation,  to 
which  I  shall  have  again  to  call  your  attention, 
is  represented  on  this  other  table  (see  Table  III.) ;  , 


Table  I. 

SUBSTANCES  DISTILLED  FROM  COAL-TAR. 


Therm.  Scales 

Cent. 

Fahr. 

Neutral, 

Basic. 

Acid. 

? 

Chrysene  =  ITg  C12  ?)  (Yellow 

p 

Pyrene  =IIg  Cjg  ?  j  powder.) 

Paranaphthaline  =  II,2  C;,n 

300 

(Waxlike  solid). 

570 

•  540  s 

280 

239 

462 

Leukoline=NHg  Cjg 

f 

Various  Liquid  Hydrocarbons. 

430, 

220 

212 

414 

Naphthaline,  Hg  Cjg 

200 

(Waxlike  solid). 

390 

187 

369 

Carbolic  or  phenic 
acid  —  TTg  C^j 

182 

360 

Aniline— N  H^  Cjg 

171 

Cymole=Hi4  ^20 

(Oily  liquid). 

(Crystalline  solid). 

340 

(Oily  liquid). 

148 

298 

Cumole =Hi3  Cjg 

113 

235 

Toluole =Hg  Ci4 

111 

232 

Picoline=N  H7  Cj, 

100 

212 

(  JV ater  boils)  . . 

80 

176 

Benzole =He  C,2 
(Spirituous  liquid), 

(Solid  at  0°  C.  =  32°  F.) 

70 

160  \ 

?  Alliaceous  spirit =H  ?  C  ?  S  ? 

60 

120) 

Pyrrol  ? 

(Gaseous  ?) 

Table  II. 

Descendents  of  Phenyle  (=Il5  Cjj) 

f  Benzole  [neutral) . 

Carbolic  . ■=  OjIIcCjo^  H  ;  0,0, Ci3=hydratedoxideof phenyle. 

Anilir 


Hg  Ci2—  H,  Hg  Cj2=hydride  of  phenyle. 


Aniline  (basic) 


=  NH7  Cj2  = 
- ^ 


NH2,H5  Ci3=amideof  phenyle. 


’  NO^II,  C12  =  nitrionide  of  phenyle. 
N,Il5  Ci2=nitride  of  phenyle. 


Nitrobenzole . . . . 

Azobenzole . =  = 

\  Benzonitryle  . . =  NII5  Ci4=  N  C2,H5  042=  cyanide  of  phenyle. 

Sulphobenzide . =  =  S02,H5  Cj2  =  oxysulphide  of  phenyle. 

^Sulphobenzolic  acid . ^Sj  Og  Ilg  Ci2=  H  ;  Sj  Og,ir3  Cj3=  {  pi\ phen^^^^^ 

Benzoic  acid.- . =  O4  Hg  C^^^  II;  C2  O^,!!^  C,2=  jo^alhacM  coupled  with 


Table  IJI. 


From  1  equivalent  of 

of  carbonic  acid, 

Cuminic  acid  , . . 

. (IIizCoo  O4) 

-  2CO2 

Toluylic  ”  ... 

—  2GO3 

Benzoic  “  ... 

—  2CO3 

Salicylic  “  . . , , 

—  2CO2  = 

are  formed. 

Cumole . 11)2  C|3 

Toluole  . lls  ^14 

Benzole . Ug  C,, 

Carbolic  acid  . .  - .  Dg  Cj,  O.3 


“  Dead  Oil’'  (heavier  than 

Pitch.  water).  “  Naphtha”  (lighter  than  water). 
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it  is  one  in  which  the  original  atom  is  deprived, 
by  distillation  with  lime  or  some  other  strong 
base,  of  two  equivalents  of  carbonic  acid. 

Of  aniline,  this  remarkable  alkaloid,  immor¬ 
talized  as  it  has  been  by  the  labours  of  my  kind 
friend  andinstructor  Dr.  Hofmann,  and  connected 
as  it  is  by  the  closest  chemical  relationship  with 
benzole,  I  must  also  speak.  But  I  shall  defer 
for  the  present  what  I  must  particularly  point 
out  to  you  concerning  it,  contenting  myself  now 
with  showing  you  the  means  by  which  we 
detect  it  in  coal-tar.  Here  is  some  crude  coal- 
naphtha,  and  here  some  solution  of  chloride 
of  lime,  the  well-known  bleaching  liquid.  You 
will  observe  that  this  reagent  immedia'tely  de¬ 
stroys  the  colour  of  this  solution  of  indigo.  How¬ 
ever,  on  some  of  it  being  shaken  with  the  coal- 
naphtha,  we  shall  observe,  when  the  two  liquids 
separate,  that  the  solution  of  this  inconsistent  salt 
has  acquired  a  deep  blue  colour,  ver)'  similar 
to  that  of  which  another  portion  of  it  just  now 
deprived  the  indigo.  This  property,  then,  of 
conferring  a  blue  colour  on  hypochlorite  of  lime 
is  characteristic  of  aniline,  and  is  a  sign  by 
which  we  can  always  recognise  it.  This  test  is 
the  more  remarkable  as  the  instances  in  which  we 
can  trust  to  a  mere  appearance  for  informing  us 
of  the  presence  of  a  compound  of  carbon,  oxygen, 
hydrogen,  and  nitrogen,  are  extremely  rare,  as 
may  be  anticipated  from  the  consideration  of  the 
almost  infinite  combinations  into  which  they 
enter,  which  would  make  it  probable  that  any 
superficial  quality  found  in  any  of  them  Avould 
certainly  be  repeated  in  some  one  or  more  of 
those  most  nearly  resembling  it  in  proportional 
composition.  The  case  is  very  different  from 
that  of  the  chemisfry  of  the  metals  in  which, 
there  being  only  a  small  and  definite  number  of 
bodies  under  observation,  properties  peculiar  to 
individuals  of  them  would  be  likely  to  occur  to 
us,  and  would  be  more  easily  appropriated  when 
found. 

I  now  come  to  the  remaining  column  of  my 
table,  comprising  the  neutral  ingredients  of  coal- 
tar,  among  which  is  placed  Benzole.  These 
neutral  bodies  are  characterized  by  the  negative 
attribute,  of  not  being  susceptible  of  either  habit 
of  thebipolar  attachment,  which  distinguishes  and 
unites  the  basic  and  acid  substances.  I  use  the 
term  “attachment”  as  applied  to  the  mutual 
relation  of  acid  and  alkali  in  preference  to, 
indeed  in  negation  of,  the  word  “affinity,”  be¬ 
cause  it  seems  to  me  that  the  word  affinity  ex¬ 
pressly  means  a  family  relationship  implying  an 
affection  not  limited  in  its  scope  to  one  object 
at  a  time,  but  extensible  to  any  number  of 
claimants.  Of  this  latter  sort  are  the  ties 
which  unite  the  family  of  the  hydrocarbons. 
This  sympathy  seems  to  me  to  be  one  of 
those  forces,  if  not  the  force,  which  is  con¬ 
cerned  in  the  phenomena  of  ordinary  solution. 

I  conceive  the  tendency  of  substances  to  dissolve, 
or  to  be  dissolved,  in  each  other,  without  any 
change  in  their  nature  or  the  formation  of  a 
new  substance,  to  be  a  sort  of  symbol  of  family 
life,  and  that  it  is  exactly  expressed  by  the  term 
“  affinity.”  Now,  the  attachment  of  metal  and 
metalloid,  of  electro-positive  and  electro-negative 
bodies,  of  base  and  acid,  seems  to  be  so  especially 
a  force  of  dual  polarity,  intolerairt  in  all  the 
normal  cases  (perhaps  we  shall  ultimately  con¬ 
sider  in  all  cases)  of  plurality,  that  I  cannot  but 
consider  it  as  the  very  type  of  connubial  life,  not 

onlj-  not  affinity,  but  actually  contrary  to  it, _ not 

directly  antagonistic,  but  a  force  acting  in  a  direc¬ 
tion  crosswise  to  family  relationship.  This  is 
why  I  would  restrict  the  word  affinity  to  the  sort 
of  love  that  prevails  among  the  hydrocarbons, 
using  the  general  term  “  attachment,”  for  want 
of  a  more  precise  specific  appellation,  to  reinesent 
the  bipolar  adherence  of  base  and  acid. 

Returning  now  to  our  bird’s-eye  view  of  coal- 
tar,  and  to  the  column  of  neutral  bodies  among 
which  you  will  see  that  Benz  ile  is  represented 
as  residing,  you  will  observe  that  in  two 
columns  (see  Table  I.)  parallel  to  that,  in  which 
the  names  and  compositions  of  these  neutrals 
are  written  vertically  over  each  other,  are 
placed  a  series  of  numbers  marked  on  the 


thermometric  scales  ;  these  numbers  indicate  the 
boiling  points  of  the  substances  w'hose  names 
occur  on  the  same  horizontal  lines.  The  boiling 
point  is  to  a  volatile  liquid  what  crystalline  form 
is  to  crystallizable  solids  — at  once  the  test  of 
purity  and  the  means  of  attaining  it.  It  is  only 
of  late  years  that  the  importance  of  this  cardi¬ 
nal  property  has  been  fully  recognised.  AVe 
have  long  been  accustomed  to  associate  the  No. 
212°  on  the  Fahrenheit  scale  with  the  boiling  of 
water  ;  w'e  now  know  that  of  the  immense  num¬ 
ber  of  liquids  volatile  without  decomposition, 
with  which  modern  organic  chemistry  has  made 
us  acquainted,  every  one  is  subject  in  this  re¬ 
spect  to  a  numerically  expressible  law,  as  defi¬ 
nite  as  that  which  regulates  the  behaviour  of 
water  under  treatment  with  heat.  For  every 
volatile  liquid,  under  every  atmospheric  pressure, 
there  is  a  corresponding  temperature,  above 
which  it  never  can  rise,  and  beyond  which  all 
sensible  heat  supplied  to  it  is  at  once  converted 
into  expansive  vapour-forming  force.  We  select  as 
a  standard  of  comparison  the  ordinary  pressure  of 
the  air  as  measured  by  the  barometer ;  thus  to 
every  volatile  liquid  a  bound  has  been  set  which 
it  cannot  pass  ;  and  nothing  can  be  more  striking 
than  to  observe  all  these  substances,  at  all  times 
and  places,  punctually  obeying  the  law  im¬ 
pressed  upon  them  at  their  formation,  and,  as 
soon  as  the  temperature  and  presstire  cm  their 
surface  reach  the  co-ordinate  points  which  have 
been  assigned  to  each  of  them,  assiduously  com¬ 
mencing  to  boil  off  into  vapour.  As  the  boiling 
point,  then,  of  water  is  100°  Centigrade,  or  212° 
Fahrenheit,  so  is  that  of  benzole  80°  Centigrade, 
or  176°  Fahrenheit,  the  same  nearly  as  that 
which  belongs  to  alcohol.  But  this  law  is 
obeyed  exactly  only  by  pure  substances  ;  when 
any  volatile  liquid  is  mixed  with  another  it  no 
longer  boils  constantly  at  any  one  point,  but  the 
temperature  rises  gradually  through  a  range  in¬ 
termediate  between  the  points  belonging  to  the 
two.  So  in  our  picture  of  coal-tar  the  numbers 
of  the  thermometer  scales  attached  to  each  sub¬ 
stance  are  not  the  points  at  which  they  would 
actually  and  solely  come  over  from  the  retort  on 
the  distillation  of  the  tar,  but  are  those  at  which 
they  would  boil  and  distil  if  each  were  alone 
separately  in  the  vessel.  However,  if  you  carry 
your  eyes  up  the  graduated  column,  and  imagine 
that  you  are  observing  the  index  of  a  thermo¬ 
meter  inserted  in  a  retort,  in  which  tar  is  being 
distilled,  you  will  get  an  approximately  correct 
notion  of  the  order  in  which  the  several  sub¬ 
stances  come  over,  and  of  the  date  in  temperature 
at  w’hich  their  appearance  is  due.  In  fact,  the 
successive  substances  do  not  begin  to  leave  the 
tar  in  the  retort  till  a  somewhat  higher  tempera¬ 
ture  than  that  which  is  marked  to  each,  and  their 
distillation  will  be  distributed  over  a  line  of 
rising  temperature,  through  which  they  are 
drawn  by  the  affinity  which  binds  them  toge¬ 
ther,  and  which  only  yields  gradually  to  the 
antagonism  of  the  heat ;  but  they  come  over  regu¬ 
larly  in  the  order  of  their  volatility,  each,  how¬ 
ever,  being  mixed  more  or  less  with  those  which 
lie  nearest  to  it  on  the  scale  of  evaporation. 

Having  now  completed  my  description  of  the 
birthplace  of  benzole,  I  must  speak  of  its  parent¬ 
age.  It  is  composed,  as  I  have  said,  of  hydrogen 
and  carbon,  in  the  proportion  of  8  parts  by  weight 
of  the  former  to  92  of  thelatter  element ;  of  G  atoms 
of  hydrogen  and  12  of  carbon.  Now,  the  ques¬ 
tion  will  naturally  present  itself  to  the  minds  of 
those  who  are  not  intimately  acquainted  with 
this  substance,  “  Why  call  its  composition  H^  C,3, 
and  not  Hj  Cj,  which  would  agree  equally  with 
the  result  of  analysis,  and  wmuld  be  simpler  ?” 
This  leads  me  a  little  farther  into  the  history  of 
its  formation. 

Benzole  was  discovered  in  1825,  in  this  insti¬ 
tution,  by  Mr.  Faraday,  the  connection  of  whose 
name  with  my  subject  makes  me  feel  the  more 
deeply  the  honour  of  being  allowed  to  speak  here 
of  a  matter  which  has  occupied  his  attention.  Mr. 
Faraday  obtained,  from  a  naphtha  produced  in 
the  rnanufacture  of  gas  from  oil,  a  liquid  iden¬ 
tical  in  properties  with  that  of  which  I  have  to 
treat  as  procured  from  coal-tar.  He  named  it 


according  to  the  indications  of  his  analysis,  “  bi- 
carburetted  hydrogen.”  But  many  years  later 
Mitscherlich,  the  eminent  chemist  of  Berlin, 
found  that,  by  distilling  benzoic  acid  with  an 
excess  of  caustic  lime,  a  colourless  volatile  oil 
was  obtained,  and  that  carbonate  of  lime  re¬ 
mained  in  the  retort.  This  oil  proved  to  be  the 
same  substance  as  that  of  Mr.  Faraday.  Now, 
the  composition  of  benzoic  acid  was  known  to  be 
^6  O4,  and  it  was  found  that  the  carbonic 

acid  thus  resulting  from  its  fission  saturated 
twice  as  much  lime  as  would  the  benzoic  acid 
which  yielded  it.  And,  as  shown  in  this  table 
(see  Table  III.),  by  the  deduction  of  2  equiva¬ 
lents  of  carbonic  acid  from  1  of  benzoic  acid,  we 
get  a  remainder  of  H,  Cj,.  These  numbers, 
then,  were  taken  as  expressing  the  true  con¬ 
stitution  of  this  oil,  which  thence  acquired  the 
name  of  “  Benzole”  ;  and  subsequent  experi¬ 
ments,  to  which  I  shall  have  occasion  to  call 
your  attention,  have  confirmed  the  truth  of  this 
assumption.  This,  then,  is  why  we  write  benzole 
^'i3>  not  Hj  C2.  Exactly  analogous  con¬ 
siderations  lead  to  the  formula  representing  the 
brethren  of  benzole — the  hj’drocarbons  which 
lie  immediately  above  it  on  the  table  of  coal-tar. 
Each  of  these  oils  is  known  to  be  derived  from 
other  sources.  Cymole  occurs  in  nature  in  the 
oil  of  cumin  seed  ;  toluole  is  obtained  by  distil¬ 
lation  from  tolu  balsam  ;  and  cumole  as  well  as 
toluole  may  be  produced  by  the  distillation  of 
organic  acids,  the  cuminic  and  toluylic,  under 
conditions  exactly  similar  to  those  under  which 
benzole  springs  from  the  ashes  of  benzoic  acid,  and 
carbolic  acid  from  salicylic  acid  (see  Table  III.). 

Before  quitting  the  tribe  of  hydrocarbons,  I 
must  point  out  to  you  that  all  of  those  liquid 
neutral  oils  of  coal-tar,  whose  composition  is  yet 
known  are,  connected  together  by  the  closest 
bond  of  fraternity.  They  are  members  of  a 
series,  as  indicated  on  Table  IV.,  each  member 
of  which  differs  from  that  next  above  it,  by 
the  increment  of  two  atoms  of  hydrogen  and 
two  of  carbon  in  its  composition ;  and,  indeed, 
they  are  all  successive  members  of  the  series, 
except  that  there  is  one  gap  between  toluole  and 
cumole,  and  it  is  not  certain  that  that  may  not 
yet  be  filled  up  from  the  tar.  Not  only  is  their 
resernblance  great  in  chemical  composition,  but 
also  in  properties ;  by  treatment  with  various 
reagents  they  all  go  through  corresponding  me¬ 
tamorphoses,  and  become  converted  into  com¬ 
pounds  strictly  homologous  with  each  other. 

Table  IV. 

Tribe  of  Hydrocarbons  (Hm  Cm') 
Instances  in  Coal-tar. 

Members  of  series  of  general  formula  Cg  +  nCHjCa) 

Benzole  =  Hg  Ci3  =  Cg  -t-  3  (Hj  C2) 

Toluole  =  Hg  Ci4  =  Cg  4(H2  C2) 

(Unknown  - Cg-f- 6(112  ^2)  ) 

Cumole=Hi2C48  =  Cg-f6(H2'C2) 

Cymole  =  Hi4C2o  =  Cg-f7(H2  C2) 

Members  of  other  Groups. 

Marsh  gas,  IF  C ;  Olefiant  gas,  H4  C4 ; 
Naphthaline  =  Hg  C20. 

At  the  bottom  of  this  table  have  been  added 
the^  composition  of  some  other  hydrocarbons, 
which  also  result  from  the  igneous  decom¬ 
position  of  coal ;  they  are  there  placed  as  in¬ 
stances  of  hydrocarbons  which  belong  to  other 
series  not  expressible  by  the  general  formula 
which  includes  benzole,  and  the  other  liquids 
just  alluded  to.  I  may  remind  you  here  of  the 
immense  extent  of  the  family  of  hydrocarbons, 
and  of  the  great  variety  of  properties  which  are 
localized  by  the  union  of  hydrogen  and  carbon. 
The  three  states  of  matter,  solid,  liquid,  andfluid, 
are  all  represented  at  common  temperatures  by 
members  of  this  family.  Here  are  naphthaline 
and  par anaphth aline,  waxlike  substances  from 
coal-tar,  and  paraffine,  a  similar  solid  from  wood- 
tar  ;  the  chief  constituents  of  common  coal-gas, 
aeriform  fluids ;  and  not  only  these  naphthas  of 
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•which  I  have  just  spoken,  but  many  other  oils, 
are  liquid  hydrocarbons  :  among  them  the  well- 
known  perfumes — the  oils  of  cedrat,  of  lemons, 
and  of  orange-flowers.  The  name  of  naphtha 
reminds  you,  perhaps,  of  olfactory  sensations  of 
a  less  agreeable  character.  I  must  beg  you,  how¬ 
ever,  to  lay  aside  this  prejudice.  I  believe  there 
is  not  an  hydrocarbon  known  which  has  a  dis¬ 
agreeable  odour ;  indeed  all  those  that  have  any 
odour  at  all  are  decidedly  fragrant.  The  ill 
savour  of  all  those  naphthas  which  are  ofiensive 
to  us  arises  from  compounds  containing  either 
nitrogen  or  sulphur,  or,  perhaps,  phosphorus. 
One  especial  business,  indeed,  of  sulphur  in 
organic  chemistry  seems  to  be,  quite  devoid  of 
smell  as  it  is  itself,  and  of  so  innocent  a  com¬ 
plexion,  to  form  fetid  compounds  with  hydro¬ 
gen  and  carbon.  I  believe  that  the  ill  odour 
of  coal-naphtha  is  almost  entirely  owing  to 
the  presence  in  the  coal  of  sulphur,  which  in 
the  decomposition  of  that  substance  enters  into 
combination  with  the  other  elements,  assumes 
volatility  with  the  oils  which  are  so  formed,  and 
confers  on  them  in  exchange  a  nauseous  smell. 
The  essential  oils  of  garlic,  of  mustard,  and  of 
asafoetida,  which  are  well  known  either  for  their 
ill  odour  or  acrid  taste,  contain  sulphur  ;  and  the 
characters  of  bisulphide  of  carbon  and  sulphide 
of  hydrogen — their  suffocating,  poisonous  smell 
— are  notorious.  I  think  it  necessary  to  make 
these  remarks  in  defence  of  my  friends,  the  einpy- 
reumatic  hydrocarbons,  from  the  charge  of  nasti¬ 
ness.  If  the  hydrocarbons  which  I  have  here  are 
not  purely  fragrant,  it  is  owing  to  their  not  being 
perfectly  freed  from  some  other  compounds 
which  do  not  belong  to  their  immediate  family 
circle.  There  is,  however,  one  among  these 
volatile  oils  of  coal-tar  which  has  a  decidedly 
unpleasant  garlic-like  odour.  It  is  the  most 
volatile  liquid  in  the  naphtha ;  it  is  marked  on 
the  table  (see  Table  I.)  “Alliaceous  Spirit”— 
its  composition  is  as  yet  unknown,  but  it  is  cer¬ 
tainly  possessed  of  sulphur.  There  is,  fortunately, 
but  a  very  small  quantity  in  the  tar  of  this  evil 
body — not  above  an  ounce  of  it,  perhaps,  in  ten 
gallons  of  the  tar,  which  may  yield  a  pint  or 
more  of  good  benzole. 

It  will  be  evident,  on  a  mere  glance  at  the 
table,  that  by  far  the  largest  number  of  substances 
in  coal-tar  are  the  neutral  hydrocarbons  ;  and  iiot 
only  in  number  of  names,  but  in  actual  quantity 
of  matter,  they  infinitely  exceed  the  products 
gifted  with  the  capacity  for  binary  attachment ; 
indeed,  the  tar  may  be  said  to  consist  chiefly  of 
them.  And  they  resemble  the  workers  in  a  bee¬ 
hive,  not  only  in  their  numbers  and  their  celi¬ 
bacy,  but  in  their  practical  usefulness.  Of 
coal-tar  it  is  the  host  of  hydrocarbons  almost 
exclusively  that  have  yet  been  applied  to  any 
purpose  of  economical  utility  ;  I  take  this  as  a 
hint  that  this  is  not  a  world  to  be  idle  in.  And 
this  working  population  of  the  tar-barrels,  vola¬ 
tile  and  inflammable  as  they  are  in  disposition, 
have  this  farther  claim  oir,  our  sympathy,  that 
when  carefully  educated — purified — they  are 
notably  bland  and  mild  in  their  behaviour,  while 
the  oligarchy  of  their  basic  and  acid  compatriots 
are  intolerably  acrid,  the  source  of  almost  all 
the  unpleasant  qualities  of  the  tar.  Carbolic 
acid  will  destroy  the  cuticle  of  your  hand  if  it 
touches  it,  and  will  act  as  a  violent  poison  on 
your  tongue  ;  even  when  dilute  it  will  kill  small 
animals ;  and  so  virulent  is  aniline  that  a  few 
grains  of  it  will  destroy  the  vital  powers  of  a 
rabbit— two  or  three  pounds  of  good  animation. 
Yet  so  harmless  are  the  hydrocarbons  that 
sailors  -wdll  sometimes  drink  a  glass  of  coal- 
naphtha  as  a  substitute  for  fine  cordial  gin  ;  but 
of  course  their  throats  must  have  been  previously 
casehardened  by  alcohol,  to  enable  them  to  re¬ 
sist  the  effects  of  the  traces  of  poisonous  sub¬ 
stances  which  remain  mixed  with  the  neutral 
oil.  So  mild,  indeed,  are  the  hydrocarbons  that 
any  suffering  person  who  prefers  the  use  of 
anaesthetic  drugs  to  the  natural  use  of  the  human 
hand  for  inducing  balmy  sleep  may  flee  from 
pain  into  the  depths  of  unconsciousness,  by  in¬ 


haling  the  vapour  of  that  one  of  them  which  is 
sufficiently  volatile  for  the  purpose— Benzole.* 
[To  be  continued. \ 
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Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 

VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  LV. 

(lecture  LXXXIII.) 

SAPONIN — (Continued). 

S  ARSAPARELL  A —  (  Continued) , 

Section  IT.— PRODUCTS  OBTAINED  BY 

THE  ACTION  OF  WATER  UPON  THE 

ROOT —  (  Contimied) . 

ptisan  of  sabsaparella. 

Take  of  Sarsaparella,  60  to  80  grammes. 

Boiling  water,  1,000  grammes. 

Slice  the  root,  bruise  the  slices,  pour  the  boil¬ 
ing  water  over  them,  and  keep  infusing  for  four 
or  five  hours. 

Or,  if  you  have  the  root  in  a  state  of  extreme 
comminution  (in  mossy  shreds),  pour  lukewarm 
water  over  it,  and  strain  after  two  or  three  hours. 
In  summer  more  particularly,  prolonged  contact 
of  the  root  with  the  water  should  be  carefully 
avoided,  as  the  product  otherwise  would  contain 
a  large  proportion  of  starch,  which  would 
speedily  produce  fermentation. 

M.  Beral  gives  the  following  formula  : — 

Take  of  Alcoholic  extract  of  sarsaparella,  4 
grammes. 

Water,  500  grammes. 

Dissolve  the  extract  in  the  water,  and  filter  the 
solution. 

Four  grammes  of  the  alcoholic  extract  are 
equal  to  thirty  grammes  of  the  root. 

M.  Beral’s  ptisan  has  a  more  acrid  and  disa¬ 
greeable  taste  than  the  infusion  of  the  root. 

SUDORIFIC  ptisan. 

Take  of  Rasped  guaiacum-root,  64  grammes. 

Root  of  sarsaparella,  32  grammes. 

“  sassafras,  8  grammes. 

“  liquorice,  12  grammes. 

Water,  a  sufiiciency. 

Boil  the  guaiacuni  and  the  sarsaparella  for  one 
hour  in  a  quantity  of  water  sufficient  to  leave 
about  two  pounds  of  product.  Add  the  sassa¬ 
fras  and  the  liquorice,  and  let  the  mixture 
infuse  ;  strain.  Let  the  strained  liquid  stand  at 
rest  for  some  time,  to  permit  the  subsidence  of 
the  solid  mechanically-suspended  particles,  and 
decant  the  clear  liquid  off  the  deposit. 

Some  practitioners  prefer  to  boil  the  guaiacum 
by  itself,  and  to  add  the  sarsaparella  subse¬ 
quently,  together  wdth  the  sassafras  and  the 
liquorice.  The  product  is  more  sapid,  but, 
perhaps,  too  much  so  for  the  great  majority  of 
invalids. 

SUDORIFIC  AND  LAXATIVE  PTISAN. 

Take  of  The  fresh-prepared  sudorific  ptisan, 
500  grammes. 

Senna,  16  grammes. 

Let  the  senna  infuse  in  the  liquid. 

This  ptisan  is  frequently  given  in  painters’ 
colic. 

FELTZ’  PTISAN. 

Take  of  Sarsaparella,  64  grammes. 

Isinglass,  10  grammes. 

*  In  this  application,  probably,  the  gentle 
spirit  protects  the  blood  in  the  lungs  from  oxida¬ 
tion  by  the  air ;  and  venous  blood  circulating 
through  the  brain  e.xtinguishes  the  passions  of 
the  flesh,  just  as  “  laughing  gas,”  opposite  in 
composition  and  polar  in  properties,  giving  the 
destroyer  oxygen  in  a  condensed  form  to  the 
greedy  blood,  yields  to  the  nervous  centres  a 
more  rich  arterial  fluid,  which  stimulates  to 
activity  the  more  excitable  propensities  of  the 
brain. 


Take  of  Sulphuret  of  antimony,  in  po'W'der, 
80  grammes. 

■  Water,  2,000  grammes. 

Boil  the  sulphuret  of  antimony  for  half  an 
hour  in  a  quantity  of  water ;  collect  the  sul¬ 
phuret  of  antirnony  on  a  filter,  and  throw  the 
liquid  away,  lie  the  sulphuret  up  in  a  bag,  and 
suspend  this  in  the  2,000  grammes  of  water. 
Put  the  incised  root,  together  with  the  isinglass, 
into  the  water,  and  boil  over  a  small  fire,  until 
the  liquid  has  lost  about  tw’o  pounds  by  evapo¬ 
ration.  Feliz  used  to  boil  the  mixture  in  an 
earthen  pot,  and  the  operation  lasted  with  him 
usually  six  hours. 

The  chemical  effect  which  the  sulphuret  of 
antimony  may  have  in  this  preparation  has  not 
been  sufficiently  studied,  in  my  opinion.  If  the 
sulphuret  of  antimony  happens,  as  is  frequently 
the  case,  to  contain  an  admixture  of  sulphuret  of 
arsenic,  this  latter  substance,  according  to  Gui- 
bourt,  decomposes  the  water,  disengages  sul¬ 
phuretted  hydrogen,  and  leaves  arsenious  acid  in 
the  liquid.  The  quantity  of  arsenious  acid  thus 
introduced  into  the  product  varies  greatly,  but 
is,  in  most  instances,  exceedingly  minute,  since, 
in  the  first  place,  the  sulj)hurct  of  antimony  does 
not  invariably  contain  sulphuret  of  ar.senic  in 
admixture,  and  in  most  instances,  when  this  sub¬ 
stance  happens  to  be  found  in  sulphuret  of  anti¬ 
mony,  it  is  in  very  minute  fractions  only  ;  and, 
in  the  second  place,  the  water  optcrating  simplv 
on  the  surface  of  the  substance  in  the  bag,  a  smtill 
portion  only  of  the  sulphuret  is  affected  b)’  its 
action.  I  had  reason  to  suspicct,  however,  that 
this  was  not  the  only  effect  produced  by  the  sul¬ 
phuret  of  antimony,  M.  GrassL’s  recent  experi¬ 
ments  have  fully  confirmed  my  suspicions  on  this 
point,  proving,  as  they  do,  that  the  presence  and 
influence  of  the  salts  in  the  root  lead  to  the  solu¬ 
tion  of  a  certain  quantity  of  the  antimonial  parts. 

SYRUP  OF  SARSAPARELLA. 

Take  of  Sarsapiarella,  3  parts. 

Sugar,  8  parts. 

Slice  the  root,  cut  the  slices  into  small  pieces, 
and  bruise  the  latter  in  an  iron  mortar.  Place 
the  bruised  mass,  -with  twenty-four  parts  of  pure 
•water,  in  the  water-bath  of  an  alembic,  and  main¬ 
tain  the  bath  at  the  boiling  point  for  six  hours. 
Strain  through  thin  linen.  Repeat  the  same  ope¬ 
ration  twice  more.  Let  the  whole  of  the  liquid 
product  stand  at  rest  to  permit  the  subsidence  of 
the  solid  mechanically- suspended  piarticles  ;  de¬ 
cant  the  clear  liquid  off  the  deposit,  and  evapo¬ 
rate  the  decanted  fluid  until  there  remain  only 
from  eight  to  ten  parts  of  it.  Let  the  liquid  now 
cool,  decant  again,  and  strain  finally  through  a 
woollen  swanskin.  Dissolve  the  sugar  in  the 
strained  fluid,  and  boil  the  solution  to  25  Cent, 
of  the  areometer.  At  this  juncture,  i.e.,  when 
the  syrup  is  boiled  to  25  Cent.,  add  the  whites  of 
four  eggs,  beaten  up  in  two  quarts  of  water.  Let 
the  mixture  boil  up,  and  strain  the  syrup  through 
a  common  straining-cloth.  Replace  the  syrup  on 
the  fire,  and  boil  until  the  liquid  marks  31°  boil- 
ing; 

This  process  is  M.  Guibourt’s.  The  preliminary 
operation  of  digestion  is  necessary  here,  to  obtain 
the  largest  amount  of  the  soluble  principles  of 
the  root  with  the  least  possible  quantity  of  water. 
The  clarification  of  the  syrup,  previous  to  the 
final  coction,  is  equally  necessary  to  make  the 
syrup  pass  freely  through  the  straining-bag;  for 
the  large  amount  of  salsapaiin  which  the  syrup 
contains  imparts  to  it  a  degree  of  viscosity  which 
would  render  its  filtration  in  a  more  concentrated 
state  a  task  of  considerable  difficulty. 

The  syrup  of  the  Codex  is  prepared  with  the 
alcoholic  extract.  The  formula  will  be  found 
under  Section  III. 

COMPOUND  SYRUP  OF  SARSAPARELLA. 

Take  of  Sarsaparella,  16  grammes. 

Flowers  cf  borage. 

White  roses. 

Senna  leaves. 

Aniseed,  of  each  1  gramme. 

White  honey, 

Sugar,  of  each  16  grammes. 

Digest  the  sar.saparella  three  successive  times 
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in  8  quarts  of  water,  conducting  the  operation 
the  same  way  as  in  the  preparation  of  the  simple 
syrup  of  sarsaparella.  Heat  the  second  and 
third  liquors  to  boiling,  and  let  the  other  ingre¬ 
dients  infuse  in  them.  Strain,  and  add  the  first 
liquor  to  the  strained  infusion  ;  let  the  whole 
stand  at  rest  for  some  time,  to  permit  the  subsi¬ 
dence  of  the  solid  mechanically-suspended  par¬ 
ticles  ;  decant,  and  strain  through  a  woollen 
cloth.  Concentrate  the  liquid  by  evaporation, 
and  dissolve  in  it  the  sugar  and  the  honey.  Boil 
the  syrup  to  25  Cent!  of  the  areometer,  and 
clarify  with  the  whites  of  eggs,  in  the  same  way 
as  in  the  preparation  of  the  simple  syrup.  Strain, 
and  boil  the  strained  syrup  until  it  marks  32® 
boiling. 

LAHHEy’s  UErURATIVE  SYRUP. 

According  to  the  authentic  formula  given  by 
Larrey  to  M.  Vuatiard,  Larrey’s  formula  differs 
from  that  of  Cuisinier  simply  in  this,  that  the 
honey  is  replaced  by  an  equal  weight  of  sugar, 
and  inspissated  elder  juice  added  to  the  extent 
of  about  the  sixtieth  part  of  the  weight  of  the 
sugar. 

To  this  syrup  Larrey  added,  in  some  in¬ 
stances,  per  every  two  pounds  and  a  half  of 
syrup ;  — 

Perchloride  of  mercury, 

Sal  ammoniac. 

Extract  of  opium,  of  each  50  centi¬ 
grammes. 

Hoffman’s  drops,  4  grammes. 


Section  III.— PBODUCTS  OBTAINED  BY 

THE  ACTION  OF  ALCOHOL  UPON  THE 

ROOT. 

Alcohol  of  56  Cent,  extracts  the  whole  of  the 
active  principle  of  sarsaparella.  The  salsaparin, 
which  certainly  contributes  considerably  to  the 
medicinal  action  of  the  root,  is  readily  soluble  in 
alcohol. 

ALCOHOLIC  TINCTURE  OP  SARSAPARELLA. 

Take  of  Sarsaparella  (properly  comminuted), 
1  part. 

Alcohol  of  56  C.  (21®  Cartier),  5 
parts. 

Let  the  root  macerate  in  the  alcohol  for  fif¬ 
teen  days ;  strain,  with  strong  expression  ; 
filter. 

EXTRACT  OF  SARSAPARELLA. 

Take  of  Sarsaparella  (properly  comminuted), 
1  part. 

Alcohol  of  56  C.  (21®  Cartier),  a  suf¬ 
ficiency. 

Moisten  the  root  with  one  half  its  weight  of 
alcohol  ;  pile  it  in  the  lixiviation  apparatus,  and 
lixiviate  with  3  parts  of  alcohol.  Displace  most 
of  the  last  portions  of  the  alcohol  by  water,  and 
distil  the  alcoholic  liquors.  Evaporate  the  re¬ 
sidue  of  the  distillation  to  the  consistence  of  an 
extract. 

This  is  the  formula  of  the  Codex. 

Since  all  the  active  principles  of  the  root  are 
soluble  in  a  comparatively  small  proportion  of 
alcohol,  there  can  be  no  doubt  but  that  the  use 
of  this  menstruum  is  preferable  to  that  of  water. 
Moreover,  the  evaporation  of  the  alcoholic 
liquors  takes  much  less  time  than  that  of  the 
aqueous  liquors.  The  alcoholic  extract  is  ac¬ 
cordingly  superior  in  every  respect  to  that  ob¬ 
tained  by  the  action  of  water  upon  the  root. 

Eight  parts  of  the  root  give  one  part  of  alcoholic 
extract. 

SYRUP  OF  SARSAPARELLA. 

Take  of  Alcoholicextractof  sarsaparella, Ipart. 

Water,  10  parts. 

Sugar,  20  parts. 

Dissolve  the  extract  in  water,  at  the  heat  of 
the  water-bath ;  filter  the  boiling  liquor,  add  the 
sugar,  and  form  a  syrup  by  simple  solution. 

This  formula,  which  has  been  adopted  by  the 
Codex,  was  first  proposed  by  M.  Beral.  It  is 
much  more  sapid  and  active  than  the  common 
syrup  (prepared  with  water).  I  have  convinced 
myself  that  the  whole  of  the  salsaparin  contained 
in  the  alcoholic  extract  is  dissolved  by  the 
water  at  the  heat  of  the  water-bath,  and  that 
only  a  trifling  quantity  of  oily  and  resinous 


matter  remains  undissolved.  The  solution  of  1 
part  of  the  extract  in  10  parts  of  water  deposits, 
at  the  end  of  twenty-four  hours,  some  salsaparin ; 
but  this  deposit  is  not  formed  in  the  syrup.  (M. 
Gulbourt  states,  however,  that  the  syrup  of 
sarsaparella  prepared  with  the  alcoholic  extract 
deposits  salsaparin  in  the  course  of  time.) 

Twenty-five  grammes  of  this  syrup  contain 
one  gramme  of  extract,  corresponding  to  eight 
grammes  of  the  root. 

WINE  OF  SARSAPARELLA. 

Take  of  Spanish  wine,  15  parts. 

Alcoholic  extract  of  sarsaparella,  1 
part. 

Dissolve,  and  filter  the  solution. — (Beral.) 

Thirty  grammes  of  this  represent  sixteen 
grammes  of  the  root.. 

PORTABLE  PTISAN. 

Take  of  Alcoholic  extract  of  sarsaparella,  Ipart. 

Good  wine,  3  parts. 

Dissolve,  and  filter  the  solution. 

One  part  of  this  wine  represents  two  parts  of 
the  root.— (Beral.) 

Ptisan  of  sarsaparella  may  be  made  extempo¬ 
raneously  by  diluting  this  preparation  with  the 
requisite  quantity  of  water. 

CONCENTRATED  ESSENCE  OF  SARSAPARELLA. 

Take  of  Sarsaparella,  4  pares. 

Liquorice, 

Guaiacum, 

Sassafras,  of  each,  1  part. 

Alcohol  of  56  C.  (21®  Cartier),  64parts. 

Make  an  extract. 

The  weight  of  this  extract  is  usually  about  1 
part. 

To  prepare  the  concentrated  essence, 

Take  of  This  extract,  8  grammes. 

Good  wine,  55  grammes. 

Essence  of  sassafras,  1  drop. 

Dissolve,  and  filter  the  solution.— (Beral.) 
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ON  THE  EMPLOYMENT  OF  THE  REFUSE 
OF  THE  PAPER  MANUFACTURERS  AS 
MANURE. 

By  THORNTON  J-  HERAPATH,  Esq.,  of 
Bristol. 


The  object  of  the  present  paper  is  to  call  the 
attention  of  those  engaged  in  agricultural  pur¬ 
suits  to  the  valuable  fertilizing  properties 
possessed  by  the  waste  products  of  some  of 
our  paper  manufactories.  In  1843  a  patent  was 
granted  to  Mr.  Lemuel  Wellmann  Wright,  en¬ 
gineer,  of  Wrexham,  North  Wales,  for  “certain 
improvements  in  machinery  or  apparatus  for 
bleaching  certain  fibrous  substances,  and  for 
improvements  in  machinery  or  apparatus  for 
manufacturing  the  same  into  paper.’’*  These 
improvements  principally  consist  in  acting  upon 
the  wheat,  barley,  oat,  pea,  or  bean  straw,  or 
other  substances  employed,  with  a  moderately 
strong  solution  of  caustic  alkali.  This  is  effected 
in  the  folio  wing  manner:— Numerous  consecutive 
layers  of  the  straw,  soda-ash, f  and  caustic  lime 
are  superimposed  one  upon  the  other  in  a  large 
vat  or  cistern,  until  the  latter  is  completely 
filled  ;  and  an  adequate  quantity  of  water  is  then 
added  to  facilitate  the  decomposition  of  the 
carbonate  of  soda.  The  caustic  soda  produced 
acts  upon  the  intercellular  and  incrusting  matters 
of  the  vegetable  fibre,  and  converts  them  into 
substances  somewhat  analogous  to  ulmine  or 
ulmic  acid,  which  are  dissolved  in  the  excess  of 
alkali.  The  action  having  been  allowed  to  con¬ 
tinue  for  a  certain  time  until  the  straw  is  com¬ 
pletely  bleached,  the  liquid  is  run  off,  and  the 
vegetable  fibre  reduced  to  a  pulp  by  means  of 
peculiar  machinery.  This  pulp,  having  been 
washed,  &c.,  in  the  usual  manner,  is  then  strained 

*  “Mechanics’  Magazine,”  No.  1051,  p.  254. 

t  Potash,  doubtlessly,  might  be  substituted 
for  this  with  advantage,  did  not  the  high  price 
prevent  its  employment. 


upon  fine  wire -cloth  sieves,  and  converted  into 
paper.  ^  The  fiuid  which  passed  through  the 
interstices  of  the  wire-gauze  is  then  conveyed, 
together  with  the  alkaline  solution,  by  means  of 
suitable  apparatus,  to  a  large  tank  or  reservoir, 
where  it  is  allowed  to  remain  undisturbed  for 
several  days,  in  order  to  afford  time  for  the  lighter 
solid  particles,  which  are  kept  in  suspension  by 
the  liquid,  to  deposit ;  when  this  has  taken  place, 
the  supernatant  fluid  is  drawn  off  by  means  of  a 
sluice,  &c.,  into  another  reservoir,  where  it  is 
kept  for  use,  or  whence  it  is  pumped  into  casks 
for  sale.  The  relative  proportions  of  the  solid 
and  liquid  substances  thus  obtained  (both  of 
which,  as  will  be  hereafter  shown,  are  more  or 
less  valuable  as  manures)  differ  considerably  under 
different  circumstances ;  but  the  latter  always 
greatly  exceeds  the  former  in  quantity.  In  the 
manufactory  of  the  Messrs.  Wiggins  and  Co.,  of 
Chalford,  which  produces  about  fifteen  tons  of 
paper  weekl)',  the  former  does  not  exceed  two 
tons  in  weight,  whilst  the  latter  often  amounts  to 
10,000  gallons. 

At  the  request  of  my  father.  Prof.  W.  Herapath, 
I  have  subjected  some  specimens  of  these  ma¬ 
nures,  from  the  above-mentioned  manufactory,  to 
an  examination,  of  which  the  following  are  the 
results. 

FLUID  MANURE. 

It  was  highly  coloured  and  somewhat  muci¬ 
laginous  ;  very  similar  in  appearance  to  treacle 
and  water;  specific  gravity  at  60®  F.  1.0112;  it 
evinced  an  alkaline  reaction  with  test  paper,  and 
possessed  a  somewhat  astringent  taste.  The  ad¬ 
dition  of  an  acid  produced  a  dense  coagulum  of 
ulmine,  &c. 

An  imperial  gallon  (  =  70,784  grains)  of  the 
fluid  contained  of— 

Grains. 

Water  .  69623.680 


Organic  matters  . 

Grains. 

729.600 

Carbonate  of  soda,  with  a  1 
little  caustic  soda*  . . . .  j 

■  332.992 

Silicate  of  soda  . 

13.440 

Sulphate  of  soda  . 

19.323 

Phosphate  of  soda  . 

1.280 

Chloride  of  sodium  . 

.  10.560 

Carbonate  of  potash . . 1 

a  little 

Chloride  of  potassium . . . .  / 

Carbonate  of  lime . 

.  8.320 

Carbonate  of  magnesia . 

.  traces 

Sulphate  of  lime  . 

.  traces 

Phosphate  of  lime  . 

.  4.480 

Phosphate  of  magnesia . 

.  traces 

Oxide  of  iron  and  alumina  . 

.  8.320 

Silica,  &c . . . 

.  32.000—  1160.320 

70784.000 

In  order  to  determine  the  proportion  of  nitro¬ 
gen  contained  in  the  organic  matters,  5  grains  of 
the  dried  residue  were  taken  and  burnt  with 
potash-lime  ;  1.54  grains  of  ammonio-chloride  of 
platinum  were  obtained  =  0.0979  grain  of  nitro¬ 
gen  =1.9580  per  cent.  =  2.3760  of  ammonia. 
Consequently  a  gallon  of  the  fluid  contained 
30.701  grains  N,  or  40.279  grains  NH3. 

SOLID  MANURE. 

This  was  a  pulpy,  somewhat  fibrous,  yellowish- 
grey  substance  ;  by  drying  it  w'ns  converted  into 
a  coherent  mass,  which  was  easily  reduced  to 
powder.  Two  different  specimens  were  found 
to  contain  per  cent,  respectively  : — 


Water  .  60.991  56.437 

Organic  matter  .  4.235  7.864 

Carbonate  of  soda .  2.010  1.720 

Silicate  of  soda  .  traces  traces 

Sulphate  of  soda .  0.100  0.227 

Pho.sphate  of  soda  .  0.008  0.037 

Chloride  of  sodium .  traces  traces 

Carbonate  of  potash  . .  . .  )  ^ 

Chloride  of  potassium  ...  ) 

Carbonate  of  lime  .  27.761  20.496 

Carbonate  of  magnesia . a  little  a  little 

Sulphate  of  lime .  traces  — 

Perphosphate  of  iron .  0.502  0.487 


*  Upon  exposure  to  the  air,  this  w’as  very  soon 
converted  into  the  neutral  carbonate. 
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Oxide  of  iron  and  alumina..  1.564  1.498 

Silica,  &c .  2.829  11.237 


100  000  100.000 


Nitrogen  .  0.09906  0.24800  p.  c. 

which  is  equivalent  to 

Ammonia  .  0.12100  0.30100 

By  long  keeping,  this  manure  becomes 
altered  in  its  nature ;  it  gradually  loses  its 
fibrous  character,  and  becomes  dark  grey  and 
pulverulent. 

Remarks  upon  the  above  analyses  are  almost 
unnecessary.  The  liquid  manure,  it  will  be 
immediately  seen,  is  by  far,  comparatively 
speaking,  the  richest  of  the  two,  not  only  in  the 
alkaline  carbonates,  sulphates,  and  chlorides, 
but  also  in  the  more  valuable  constituents,  the 
alkaline  and  earthy  phosphates  and  nitrogen. 
The  best  and  easiest  method  of  applying  it  to 
the  land  would,  in  all  probability,  be  by  means 
of  the  liquid-manure  cart,  in  conjunction  wdth 
some  other  manure,  such  as  sulphated  bones 
(superphosphate  of  lime)  or  guano.  Care  should 
be  taken,  however,  if  the  latter  be  used,  that  no 
free  alkali  is  present  in  the  liquid,  as  otherwise 
a  considerable  loss  of  ammonia  might  occur. 
This,  however,  can  be  always  avoided  by  the  ad¬ 
dition  of  a  little  dilute  sulphuric  acid,  it  may  be 
also  applied  as  advantageously,  and,  perhaps, 
more  economically^  by  the  ordinary  mode  of 
irrigation,  where  the  nature  of  the  ground  will 
admit  of  it. 

The  solid  residuum  would  form  an  admirable 
diluent  for  more  stimulating  manures.  Dried, 
and  intimately  mixed  with  guano  and  sulphated 
bones,  it  would  increase  their  fertilizing  power 
by  the  addition  of  about  five  per  cent,  of  alkaline 
salts,  and,  at  the  same  time,  prevent  their  exert¬ 
ing  too  energetic  an  action  on  the  ymung  and 
tender  plant. 

The  silicate  of  soda,  and  finely  divided  silica, 
again,  which  these  manures  contain,  also  render 
them  peculiarly  adapted  for  the  cultivation  of 
the  cereal  plants  and  grarninaceae  generally,  by 
furnishing  them  with  materials  from  which  to 
form  the  hard  siliceous  cuticle  which  it  is  so 
necessary  for  them  to  possess,  in  order  to  enable 
them  to  support  the  grain. 

The  solid  manure  would,  also,  without  doubt, 
prove  of  service  to  the  florist  in  the  preparation 
of  the  composts  for  his  choice  flowers.  The 
Messrs.  Wiggins  have  long  employed  it  for  this 
purpose  in  their  own  garden,  which  is  now  con¬ 
sidered  to  produce  the  finest  shrubs  and  flowers 
of  any  in  the  neighbourhood. 


ON  THE  PROBABLE  CAUSE  OF 
EARTHQUAKES  IN  DOMINICA,  AND 
ON  OTHER  MATTERS  HAVING 
REFERENCE  TO  THAT  COLONY.* 

By  WM.  DRUMM,  Esq.,  of  Broad-street, 
Barbados. 


The  following  observations,  made  during  my 
recent  visit  to  the  island  of  Dominica,  on  the 
probable  cause  of  the  earthquakes  which  are  of 
such  frequent  occurrence  in  that  island,  may  not 
prove  uninteresting  to  the  readers  of  the  Chemical 
'rimes  :  — 

On  jumping  ashore  from  the  canoe  that  landed 
us  from  the  vessel  at  Roseau  I  was  struck  with 
the  firmness  and  dark  colour  of  the  beach  sand, 
and  noticed  it  for  future  observation.  Having 
expressed  a  desire  to  see  the  interior  of  the  country, 
my  old  and  well-esteemed  fellow-countryman 
and  friend  “B.”  offered  to  be  my  companion 
and  guide,  and  several  gentlemen  in  the  kindest 
manner  offered  me  the  use  of  their  horses.  Our 
first  journey  was  to  the  lake,  about  three  hours’ 
ride  from  the  town,  situated  high  in  the  highest 
mountains  of  the  island,  with  the  clouds  rolling 
past  on  the  trees  and  hills  around,  but  often 
resting  far  below  its  level  waters,  without  any 
visible  source  or  spring,  and  with  no  known 
outlet :  its  clear  and  calm  waters  (the  ruffling  of 

*  Communicated  by  the  author. 


which  by  even  a  pebble  stone  wall  attract  the 
passing  cloud  of  rain)  resting  so  silent,  so  lonely, 
and  so  high  amidst  the  wildest  range  of  nature’s 
wmrks,  it  offers  something  solemn  to  the  mind  of 
every  observer,  and  places  inquiries  before  every 
seeker  after  knowledge.  Such  a  body  of  water 
so  high  !  and  this  lake  being  only  one  of  many 
such  in  these  immediate  islands.  Whence  their 
cause  ?  And  what  is  the  rule  that  sustains  water 
in  such  bulk  at  or  above  the  highest  level  ?  The 
road  to  this  lake  is  nearly  through  the  eentre  of 
the  island,  and  presents  to  the  eye  many  scenes 
of  the  grandest  beauty— the  Roseau-valley,  the 
waterfall,  the  pile  of  hill  and  hill  and  mountain 
side,  tropical  plants  and  trees  in  luxuriance  and 
magnitude,  which  only  nature’s  freedom  can 
produce,  the  different  land  and  soils,  as  the  stony, 
the  sandy,  and  the  redearth,  the  chalky  soil,  the 
blue  clay,  and  the  rich  black  mould,  all  of  which 
we  pass  in  every  variety  during  the  ascent  to  the 
lake  ;  and,  passing  it,  a  short  walk  along  the  road 
opens  to  the  view  the  other  or  windward  side  of 
tlie  island,  and  in  the  distance  far  below  can  be 
seen  the  cultivated  fields  and  the  buildings  on 
the  estates ;  and  on  the  broad  Atlantic 
spread  before  you  may  be  seen  Maria  Galante, 
and  perhaps  a  vessel  passing  between  the 
islands  or  homeward  bound.  We  had  most 
fortunately  a  dry  day  for  our  journey,  and  I 
should  pity  any  man  who  had  to  ride  that 
journey  during  rainy  -weather  ;  for  then  the 
slippery  parts  of  the  road,  especially  those  on 
the  mountain  ridges,  would  require  the  greatest 
caution,  and  the  cold,  chilling  breeze  that  blows 
on  the  mountain  tops  making  the  feet,  and 
hands,  and  face  tingle  like  a  frosty  morning  in 
winter  at  home,  with  rain,  would  be  quite  un¬ 
bearable,  at  least  to  a  Creole  or  to  any  European 
acclimatized  to  the  West  Indies.  Noticing 
during  our  journey  the  different  strata  and  fre¬ 
quent  appearance  of  iron  stone  and  clay,  I  ob¬ 
served  to  my  frmnd  what  I  had  previously  no¬ 
ticed  of  the  beach  sand  ;  and  shortly  after  our 
return  he  obtained  a  sample  of  it,  which  confirmed 
my  suspicion  that  it  was  metallic  ;  but  not  as  I 
expected  a  compound  of  iron,  but  iron  in  a  nearly 
pure  state,  only  minutely  divided.  A  sample  of 
the  sand  was  laid  on  paper,  a  weak  magnet  was 
dipped  in  it,  and  the  magnet  was  instantly  co¬ 
vered  with  the  iron.  On  dissolving  some  of  it 
in  acid  and  applying  the  proper  chemical  tests 
the  presence  of  the  metal  was  proved  beyond 
dispute.  This  metallic  or  iron  sand  is  not  only- 
found  on  the  beach  at  Roseau,  but  it  encom¬ 
passes  all  the  island  as  far  as  I  can  see  ;  and 
in  different  places,  as  at  the  mouths  of  the  rivers, 
it  is  found  much  purer,  and  without  any  admix¬ 
ture  of  common  sand.  Now,  if  equal  quantities, 
say  501bs.  of  sulphur  and  501bs.  of  iron  filings, 
be  mixed  together,  and  the  mixture  be  wetted 
with  water  and  buried  underground,  in  an  hour 
or  two  an  artificial  volcano  will  be  produced, 
the  earth  will  be  thrown  up,  and  the  compound 
will  burn  with  great  heat  and  intensity.  Having 
satisfied  myself  that  the  sand  of  Dominica  was 
cbiefiy  iron  (brought  down  to  the  seashore,  as  I 
think,  by  the  rivers,  and  kept  there  by  its  great 
weight,  it  answers  a  wise  and  designed  purpose, 
as  its  density  and  compactness  is  an  almost  ef¬ 
fectual  barrier  to  the  heavy  surf  that  beats  that 
coast,  while  a  beach  of  common  siliceous  sand, 
or  of  broken  shells  and  sand,  as  the  Barbados 
beach,  would  be  sw’ept  away  by  the  unceasing 
surf,  and  the  land  be  continually  encroached  on), 
and  having  previously  visited  the  sulphur  beds 
and  the  hills  on  the  Soufricre  estate,  and 
hearing  that  sulphur  was  found,  and  also 
the  same  sand,  in  different  parts  of  the 
country,  I  stated  in  my  next  lecture  the 
above  means  of  producing  an  artificial  volcano  ; 
and  my  opinion  that  something  similar  -was  the 
cause  of  all  the  earthquakes  then  occurring,  and 
that  these  concussions  of  nature  were  simply  the 
result  of  chemical  action.  Producing  the  sand,  it 
was  shown  to  be  iron  ;  and  the  action  was  de¬ 
scribed  which  would  take  place  if  a  bed  or  mass 
of  this  iron -sand  and  a  bed  of  sulphur  came  to¬ 
gether,  or  were  naturally  in  contact.  While  dry 
there  would  be  no  action,  but  on  becoming  wet 


with  water  intense  chemical  action  would  take 
place.  Heat  and  fire  would  be  produced,  part  of 
the  water  -wmuld  be  decomposed  to  form  new 
compounds  with  the  iron,  and  the  other  part  of 
the  water  acted  on  by  the  heat  would  be  made 
into  steam,  which,  expanding  to  1,800  times  its 
bulk,  would  force  a  passage  for  itself  with  a 
power  proportionate  to  its  quantity.  The  in¬ 
fluence  and  connection  of  sulphur  with  the  earth¬ 
quakes  were  shown  by  its  frequent  smell  or 
vapour  in  the  atmosphere,  and  by  the  water  in 
all  the  Roseau  wells  being  sulphurous  after  some 
of  the  severe  shocks.  I  said  then  that  it  was 
probable  that  the  earthquakes  were  caused  by 
the  expansive  power  of  the  steam  which  would 
be  produced  by  the  burning  soufrieres,  or  by  the 
chemical  action  of  the  sulphur  and  iron-sand, 
as  the  steam  so  produced  must  find  passage 
either  in  the  open  air  or  by  forcing  its  way  into 
the  sea,  or  into  some  of  the  subterranean  water¬ 
courses  ;  and  this  opinion  of  the  probable  cause 
of  earthquakes  was  afterwards  greatly  strength¬ 
ened,  if  not  fully  confirmed*  by  the  following 
circumstances,  VIZ.  : — Accurate  observation  of  the 
earthquakes,  for,  after  experiencing  several  in  the 
hurry  of  the  day,  and  in  the  midst  of  noise  and 
bustle,  I  was  one  night  writing,  and  about  ten 
minutes  before  one  o’clock  the  calm  stillness  of 
the  night  was  suddenly  broken  by  a  loud  hissing 
or  rushing,  as  if  an  enormous  steam-valve  was 
then  opened,  and  on  the  instant  the  house  was 
shaken,  and  there  were  three  distinct  vibrations 
or  concussions,  and  then  a  noise  as  if  water  had 
fallen  dowir  or  was  rushiirg  rapidly  over  large 
pebble  stones,  and  all  was  quiet  again  ;  and  such 
was  the  experience  of  other  persons,  and  ot  all 
the  earthquakes  that  were  noticed  during  my 
stay ;  and  this  was  also  confirmed  by  a  sub¬ 
sequent  visit  to  the  so-called  Soutriere,  on 
the  Wotton  Waven  estate,  about  three  or  four 
miles  from  Roseau  town,  We  rode  there  one 
evening,  and,  from  its  name  and  the  general  de¬ 
scription  I  had  heard  of  it,  I  expected  to  find  a 
sulphur  bed  or  hill  on  fire,  or  undergoing  slow 
combustion.  Long  before  we  reached  the  place 
the  -white  vapour  was  visible  and  it  appeared  al¬ 
most  similar  to  the  smoke  of  burning  sulphur — 
but  no,  on  coming  close  to  one  of  the  outlets  this 
vapour  was  found  to  be  the  vapour  of  boiling 
water — steam,  hot,  noisy,  dangerous,  and  power- 
frrl  steam,  and  in  no  small  quantity  ;  we  rode 
close  to  the  place  and  stopped  at  the  side  of  a 
small  stream  of  water  about  six  feet  across  ;  on 
the  opposite  side  was  a  hill  at  least  one  hundred 
feet  high;  the  readied  up  its  sides,  but  at  its  base, 
aird  nearly  opposite  to  where  we  halted,  not 
more  than  twelve  feet  distant  from  where  we 
stood,  aird  about  one  foot  above  the  level  of  the 
stream,  was  a  small  irregular  opening  scarcely 
large  enough  to  admit  a  man’s  hat,  through 
which,  however,  steam  was  pouring  out  in  regu¬ 
lar  blasts,  while  the  heavings  and  throbbings 
inside  were  plainly  audible ;  we  passed  up  the 
stream ;  the  hillside  was  all  steaming,  several 
parts  smelling  of  burning  sulphur  ;  numerous 
streams  of  boiling  water  and  scents  of  sul¬ 
phuretted  hydrogen  gas,  then  red  and  black 
streams  running  out  of  the  hill,  and  then  a  hot 
spring  of  water  fully'  impregnated  with  iron, 
more  so  than  any  spa  water  I  had  ever  tasted ; 
beyond  this  we  could  see  no  further  trace  of 
action ;  passing  down,  w'e  counted  the  large 
mouths,  or,  as  I  called  them,  “  the  safety  steam- 
valves  there  were  five  extensive  ones,  and 
one — the  lowest  dowrr — was  an  enormous  one 
discharging  steam  that  rose  at  least  120  feet  in 
the  air,  and  the  throes  of  w'hich  it  was  very 
alarming  to  hear :  any'  one  of  the  valves  was  dis¬ 
charging  sufficient  steam  to  work  the  largest 
steamer  or  engine.  Returning,  I  got  across  and  as 
close  as  possible  to  the  first :  while  trying  to  get 
some  of  the  crystals  forming  on  the  side  of  the 
hill  I  noticed  the  noise  increasing ;  the  steam 
was  checked,  my  friend  called  on  me  to  get 
back,  the  noise  increased  ;  another  and  another 
heave,  and  out  poured  a  perfect  torrent  of  boil¬ 
ing  water,  in  the  vapour  of  which  I  w'as  nearly 
enveloped  ;  we  then  crossed  the  liver,  rode 
up  the  hill,  and  along  its  top.  Here  was 
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the  most  luxuriant  vegetation.  We  alighted 
on  a  level  spot  just  cleared  by  burning  for  the 
planting  of  provisions ;  close  beside  us  there  was 
a  large  circular  hole  at  five  feet  across,  but  nar¬ 
rowing  down  to  a  point  about  five  or  six  feet 
below  the  surface,  where  the  thick  blue  mud  was 
boiling  and  spluttering  away ;  and  this  had  re¬ 
cently  been  in  more  violent  action  still,  as  the 
trees  all  around  were  spotted,  and  the  leaves 
burnt  by  the  boiling  mud ;  close  beside  it  was 
another  hole  in  which  the  mud  was  more  fluid, 
and  the  hole  full ;  it  was  rapidly  boiling  ;  a  little 
stream  was  passing  down  close  by  and  forming 
many  little  level  spots  of  clear  water  which  were 
keptfuriouslyboiling,so  that  we  durst  not  approach 
them.  I  broke  off  a  young  pineapple  and  threw 
it  in  the  boiling  pond,  but  it  stuck.  I  then  lifted 
a  stone  to  throw  it  in,  but  dropped  it  quickly 
enough,  it  proving  far  too  hot  for  my  fingers  to 
hold ;  and  now  standing  on  the  top  of  this  hill 
close  to  these  boiling  pools  of  mud  and  water, 
and  remembering  that  at  the  base,  about  one 
hundred  feet  belov?,  those  open  mouths  were 
discharging  such  quantities  of  steam,  we  consi¬ 
dered  it  was  dangerous  quarters,  and,  turning  to 
my  friend,  I  asked  him,  suppose  it  possible  that, 
while  we  are  here,  the  diffi-rent  mouths  or  valves 
below  us  were  instantly  and  effectually  closed 
so  as  to  confine  the  steam,  where  then  would  we 
and  this  hill  be  in  the  following  moment?  And 
what  effect  would  such  an  explosion  as  must 
then  occur  produce  in  the  whole  island?  And 
such  may  occur,  for  the  valves  are  not  more 
than  one  foot  above  the  level  of  the  stream  of 
water,  and  the  rise  of  that  stream  after  rain 
might  stop  them,  and  from  this  cause  or  any 
other  stoppage  the  steam  would  have  to  force  a 
fresh  passage,  and  in  doing  this  would  cause 
concussions  or  shakings  of  the  earth  around.  I 
left  this  place  with  very  different  notions  of 
Dominica  from  those  which  I  had  formerly  en¬ 
tertained.  From  all  I  had  heard  or  read  of  the 
island,  these  steam -valves  and  the  boiling 
springs  above  are  considered  as  mere  soufrieres 
or  sulphur  beds ;  their  real  nature  and  the 
different  matters  connected  with  the  place,  the 
springs  of  hot  sulphur  and  iron  water,  the  hot 
chalybeate  spa  and  the  sulphuretted  hydrogen 
water,  are  unknown,  though  these  explain  so 
much  of  the  matter,  and  might  be  used  with 
great  success  as  medical  agents.  This  unseen 
but  stupendous  furnace  and  cauldron,  where  more 
water  is  boiled  by  nature  that  man  can  ever  at¬ 
tempt  to  equal,  and  unceasing  action  of  which 
is  perhaps  the  most  easily  observed  and  the  least 
difficult  of  access  in  the  world,  is  merely  hioicn, 
but  neither  noticed  nor  considered  by  any.  We 
found  but  little  difficulty  in  getting  close  to  each 
of  the  mouths,  although  forbidden  by  our  guide, 
and  then,  on  finding  it  necessary  to  leave,  it  was 
with  regret  we  turned  away  with  so  little  know¬ 
ledge  of  so  wonderful  a  place;  perhaps,  however, 
these  matters  may  be  quite  as  well  known  to 
others,  but,  even  if  so,  I  must  be  excused  for 
their  publication,  as  it  was  requested  of  me,  and 
I  could  not  refuse  it,  as  possibly  it  may  induce 
others  to  follow  up  observations,  and  collect  facts 
and  materials  for  the  full  satisfaction  of  future 
inquirers  or  visitors,  or  possibly  this  notice  may 
induce  one  or  more  of  my  friends  to  pursue 
investigations  with  a  view  to  personal  benefit 
or  the  advantages  of  the  colony  itself.  Sup¬ 
pose,  for  instance,  in  the  working  of  sulphur 
beds — suppose,  as  certainly  will  be  done,  the 
finding  of  an  iron  mine  or  several  mines  of 
which  the  ore  wall  be  found  to  be  nearly  pure 
iron — suppose  the  obtaining  of  iron  from  the 
beach  sand,  which  could  be  done  with  certain 
ease  and  profit,  as  the  iron  in  the  sand  is  almost 
pure,  and  the  whole  country  is  covered  with 
wood,  the  use  of  which  in  smelting  iron  improves 
its  quality,  and  would  permit  its  refining  or 
conversion  into  the  best  steel  for  almost  a  trifle 
in  comparison  with  the  outlay  in  other  coun¬ 
tries— suppose  that  the  manufacture  of  bricks, 
tiles,  or  pottery,  or  w'are  may  be  hereafter  tried, 
there  is  the  best  earth,  fine  sand,  and  water,  and 
plenty  of  fuel  and  room,  for  the  purpose.  Suppose 
1  am  correct  as  to  the  cause  of  the  great  action  or 


combustion  going  on  at  Wotton  Waven,  namely, 
chemical  combination,  and,  supposing  some 
person,  having  the  right  and  means  and  the  will 
for  such  things,  tried,  by  the  stoppage  of  the 
streams  that  run  over  and  through  that  hill  of 
sulphur  and  iron  beds,  to  leave  them  dry,  and, 
gradually  exposing  them  to  the  atmosphere,  made 
them  harmless  to  the  country  and  beneficial  to 
himself,  by  obtaining  the  minerals  for  his  profit ; 
or,  if  even  none  of  these  results  should  occur, 
these  observations  may  induce  others  to  make 
correct  observations  of  the  works  of  nature,  and 
then,  by  seeking  explanations  of  them  at  the  hands 
of  science,  they  may  be  enabled  to  see  the  de¬ 
velopment  of  laws  invariably  the  same — the  ope¬ 
ration  of  causes  and  the  influence  of  matter  un¬ 
ceasingly  occurring,  which  we  know,  but  cannot 
explain — which  we  can  produce  and  observe,  but 
which  fully  to  comprehend  is  beyond  our  mental 
powers,  and  which  must  impress  on  all  the  indis¬ 
putable  evidences  of  superior  skill  and  mind, 
and  the  boundless  power  and  influence  of  that 
Being  that  rules  and  directs  all. 

Stating  the  existence  of  iron  in  Dominica  sand 
to  a  fi  iend,  he  has  kindlj^  given  me  a  sample  from 
Antigua,  and  states  that  the  sand  is  the  same  in 
Martinique,  St.  Vincent,  St.  Lucia,  Guadaloupe, 
and  many  of  the  other  islands  where  there  are 
also  sulphur  beds  and  mountain  lakes,  and  to 
which  islands  the  usual  range  of  West  India 
earthquakes  is  confined.  1  may  not  close  this 
article  without  paying  a  due  tribute  to  a  noble 
man  (but,  alas !  it  is  only  possible  to  do  so  to  his 
memory)  whose  intellect  seemed  to  compiehend 
the  resources,  and  whose  inclination  and  will  it 
was  to  develop  the  unknown  and  unopened 
sources  of  wealth  in  Dominica.  To  the  name  of 
“Laidlaw”  is  due  some  lasting  tribute  for  the 
energy  he  displayed,  and  the  great  exertions  he, 
almost  alone  and  unsupported,  made  to  open  up 
the  country  and  advance  its  general  interests. 
Such  men  are  scarce ;  such  patriotism  is  rare ; 
and  can  we  wonder  that  it  is  so  when  such  men 
as  he  die  almost  unhonoured,  when  his  name  is 
scarcely  ever  mentioned,  when  his  outlay  is  lost 
and  unrepaid,  and  his  family  suffering, — and 
why  ?  For  his  patriotism,  his  generosity,  and  his 
confidence.  Who,  then,  will  follow  his  example  ? 
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[Concluded  from  page  354.] 
h -Phosphoric  Acid  {Pyrophosphoric  Acid), 

At  least  two  sub  modifications  of  this  modifi¬ 
cation  of  phosphoric  acid  must  also  be  admitted  ; 
for  there  are  two  different  kinds  of  pyrophos¬ 
phates.  One  of  these  consists  of  the  well-known 
pyrophosphate  of  soda,  which  is  obtained  by 
heating  the  c-phosphate  of  soda,  2NaO,  P2O5, 
HO,  to  redness,  and  the  salts  which  are  formed 
from  this  soda  salt  by  decomposition.  The 
second  variety  is  produced  in  the  same  manner 
as  Maddrell’s  insoluble  metaphosphates,  that  is, 
by  heating  the  salts  with  excess  of  phosphoric 
acid,  the  heat  not  being  so  great  as  to  cause 
the  production  of  metaphosphates.  Thus, 
by  treating  nitrate  of  copper  with  phosphoric 
acid,  a  salt  of  copper  is  formed  which  resembles 
the  insoluble  metaphosphate  of  copper,  especially 
as  regards  insolubility.  But  the  acid  existing  in 
it  may  be  readily  isolated  by  a  current  of  sul¬ 
phuretted  hydrogen,  and  its  aqueous  solution 
possesses  the  same  properties  as  the  solution  of 
ordinary  pyrophosphoric  acid.  As  this  modifi¬ 
cation  of  the  pyrophosphates  has  not  been  suffi¬ 
ciently  examined,  a  more  detailed  notice  of  it 
cannot  now  be  given. 

As  is  well  known,  the  pj'rophosphates  are 
formed  when  the  c-phosphates,  -which  contain 
two  atoms  of  a  fixed  and  one  atom  of  a  volatile 
base  (oxide  of  ammonium  or  -water),  are  heated 
to  redness.  The  usual  process  is  the  conversion 
of  the  ordinary  phosphate  of  soda  (2NaO,  P2O5, 
HO)  into  pyrophosphate  of  soda  (2NaO,  P^Og). 


Graham  ascribesthe  difference  in  the  properties 
of  the  pyrophosphates  from  the  phosphates  to 
the  difference  in  the  capacity  of  saturation  of  the 
two  acids  contained  in  the  two  kinds  of  salts. 
It  cannot  be  denied  that  pyrophosphoric  acid 
especially  saturates  two  atoms  of  abase,  and  thus 
differs  characteristically  from  the  c-phosphoric 
acid,  which  requires  three  for  its  saturation. 
But  I  have  remarked  above  that  this  is  a  conse¬ 
quence  of  the  isomerism  of  the  two  acids ;  hence 
it  must  appear  as  not  improbable  that  an  atom 
of  water  may  be  expelled  from  the  ordinary 
phosphate  of  soda  without  converting  it  into  a 
pyrophosphate. 

Some  experiments  -w'hich  were  made  with  this 
point  in  view  have  not,  however,  yielded  a  fa¬ 
vourable  result.  The  ordinary  phosphate  of 
soda  was  exposed  to  a  very  gentle  heat,  so  that 
it  still  contained  more  than  one  atom  of  water ; 
3.0635  grms.  of  it,  when  heated  to  redness,  gave 
2.7900  grms.  of  pyrophosphate  of  soda.  This 
phosphate  of  soda,  therefore,  still  contained 
0.2735  grm.,  or  8.92  per  cent.,  of  water.  3.126 
grms.  of  the  same  salt  were  exposed  for  a  con¬ 
siderable  time  to  definite  temperatures ;  it  wks 
found  that,  by  gradually  heating  the  salt,  almost 
the  Avhole  of  the  water  it  contained  could  be 
expelled  at  a  temperature  of  464°  F.  The  fol¬ 
lowing  are  the  details  of  this  experiment :  — 

The  above  quantity  of  the  salt  weighed  after 
exposure  to  a  heat  of — 

320°  F.  during  11  hours  3.054  grms. 
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Had  the  salt  been  kept  for  a  still  longer  time  at 
a  temperature  of  464°  F.,  it  would,  undoubtedly, 
have  lost  the  whole  of  the  water  it  contained. 
The  quantity  used  would  then  have  weighed 
2.846  grms. 

But,  -when  the  salt  was  examined,  it  was  found 
that,  even  at  the  above  temperature,  it  had  be¬ 
come  almost  completely  converted  into  pyrophos¬ 
phate  of  soda.  The  solution  gave  a  white  pre¬ 
cipitate  with  nitrate  of  silver,  which  was  mixed 
with  as  much  of  a  yellow  one  as  would  have  been 
expected  from  the  quantity  of  water  still  existing 
in  the  heated  salt. 

Solution  of  pyrophosphate  of  soda  yields,  with 
very  many  neutral  salts  of  metallic  oxides,  pre¬ 
cipitates  which  are  partly  soluble  in  excess  of  the 
pyrophosphate  of  soda.  The  peculiarity  of  the 
pyrophosphate  of  soda  in  readily  forming  double 
salts  has  already  been  very  distinctly  pointed 
out  by  Stromeyer.  Persoz  has  recently  studied 
this  point  without  alluding  to  Stromeyer’s  me¬ 
moir  ;  he  has,  however,  confirmed  all  the  facts 
given  by  him.  Schwarzenberg  has  recently  exa¬ 
mined  most  of  the  pyrophosphates  quantita¬ 
tively  ;  and  Baer  has  made  the  interesting  dis¬ 
covery  that  those  insoluble  precipitates,  which 
are  produced  by  a  solution  of  pyrophosphate  of 
soda,  and  are  not  soluble  in  excess  of  it,  are  fre¬ 
quently  insoluble  double  salts  of  the  soda  salt 
with  the  pyrophosphates  formed,  in  which  the 
soda  replaced  the  other  base,  apparently  without 
the  two  existing  in  the  double  salt  in  a  definite 
simple  proportion.  Even  the  silver  salt  contains 
some,  although  a  small  quantity  of,  soda.  Persoz 
and  Fleitmann  have  also  procured  and  examined 
insoluble  double  salts  of  the  pyrophosphate  of 
soda  with  the  pyrophosphate  of  copper. 

The  following  are  the  special  reactions  of  a  so¬ 
lution  of  pyrophosphate  of  soda  with  salts  of  the 
metallic  oxides  : — 

Solution  of  chloride  of  barium  produces  a  pre¬ 
cipitate  w'hich  is  insoluble  in  excess  of  the  soda 
salt ;  at  least  the  filtered  liquid  either  yields  no 
precipitate,  or  at  most  a  very  slight  troubling, 
with  dilute  sulphuric  acid. 

Solution  of  chloride  of  calcium  produces  a  pre¬ 
cipitate  wLich  is  soluble  in  a  very  large  quantity 
of  the  pyrophosphate  of  soda.  The  clear  liquid, 
however,  becomes  spontaneously  turbid  when  set 
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aside,  and  in  twenty*four  hours  a  very  slight  pre¬ 
cipitate  only  of  oxalate  of  lime  is  caused  by  a  so¬ 
lution  of  oxalate  of  potash. 

Solution  of  sulphate  of  magnesia  produces  a 
precipitate  which  is  soluble  in  excess  of  the  py¬ 
rophosphate  of  soda ;  but,  on  ebullition,  a  copious 
precipitate  is  formed  in  this  solution,  which  does 
not  disappear  as  the  liquid  cools.  Ammonia  does 
not  cause  a  precipitate  in  a  solution  of  the  pyro¬ 
phosphate  of  magnesia  in  pyrophosphate  of  soda, 
even  when  set  aside  for  a  long  time.  The  pre¬ 
cipitate  of  the  pyrophosphate  of  magnesia  is  also 
readily  soluble  in  excess  of  sulphate  of  magnesia. 
Ebullition  causes  a  precipitate  in  this  solution, 
which  does  not  disappear  on  cooling. 

Solution  of  nitrate  of  silver  produces  the  well- 
known  white  precipitate.  It  is  not  wholly  in¬ 
soluble  in  a  very  large  excess  of  the  pyrophos¬ 
phate  of  soda.  The  supernatant  liquid  docs  not 
affect  litmus-paper,  and  only  renders  it  blue 
when  excess  of  the  soda  salt  has  been  added. 

Solution  of  pernitrate  of  mercury,  although  it 
necessarily  contains  free  nitric  acid,  produces  a 
copious  white  precipitate,  which  becomes  basic 
and  of  a  reddish-yellow  colour  on  the  addition  of 
excess  of  the  py  rophosphate  of  soda. 

Solution  of  the  protonitrate  of  mercury  produces 
a  white  precipitate,  which  is  soluble  in  excess  of 
the  pyrophosphate  of  soda.  In  this  solution  am¬ 
monia  causes  a  blackish-grey,  sulphuret  of.  am¬ 
monium  a  black,  and  hydrochloric  acid  a  white 
precipitate ;  the  latter  consists  of  chloride  of  mer¬ 
cury. 

Solution  of  bichloride  of  mercury  does  not  im¬ 
mediately  produce  any  precipitate.  After  a  con¬ 
siderable  time  a  dense  red  precipitate  is  formed, 
which  is  still  more  rapidly  thrown  down  when 
heat  is  applied. 

Solution  of  sulphate  of  copper  produces  a 
bluish- white  precipitate,  which  is  readily  soluble 
in  excess  of  pyrophosphate  of  soda.  The  solu¬ 
tion  is  of  a  blue  colour  ;  on  the  addition  of  am¬ 
monia  it  becomes  of  a  darker  blue ;  sulphuret 
of  ammonium  immediately  produces  in  it  a  brown 
precipitate  of  sulphuret  of  copper.  The  pyro¬ 
phosphate  of  copper  is  also  soluble  in  a  very 
large  excess  of  sulphate  of  copper.  Heat  pro¬ 
duces  a  precipitate  in  the  solution  which  does 
not  disanpear  on  cooling. 

Solution  of  acetate  of  lead  causes  a  white  gela¬ 
tinous  precipitate  readily  soluble  in  the  pyro¬ 
phosphate  of  soda.  Sulphuret  of  lead  is  imme¬ 
diately  thrown  down  from  this  solution  by  sul¬ 
phuretted  hydrogen. 

Solution  of  protosulphate  of  manganese  pro¬ 
duces  a  white  precipitate,  which  is  insoluble  in 
excess  of  the  protosalt  of  manganese,  but  is 
soluble  in  the  pyrophosphate  of  soda.  This  solu¬ 
tion  is  not  troubled  by  ammonia ;  sulphuret  of 
ammonium  does  not  produce  a  precipitate  of 
sulphuret  of  manganese  in  it  (which  certainly 
deserves  special  notice),  even  when  set  aside  for 
a  considerable  time. 

Solution  of  protosulphate  of  iron  produces  a 
white  precipitate,  soluble  in  excess  of  the  pyro¬ 
phosphate  of  soda.  A  black  precipitate  of  sul- 
phuretof  iron  is  immediately  formed  in  the  solu¬ 
tion  on  the  addition  of  sulphuret  of  ammonium ; 
the  solution  is  not,  however,  rendered  turbid  by 
ammonia  ;  it  merely  renders  it  of  a  dark  colour. 
The  pyrophosphate  of  iron  is  also  soluble  in 
excess  of  the  solution  of  the  protosulphate  of 
iron. 

Solution  of  perchloride  of  iron  causes  a  white 
precipitate,  readily  soluble  in  excess  of  the  pyro¬ 
phosphate  of  soda.  Sulphuret  of  ammonium 
immediately  produces  in  the  almost  colourless 
solution  a  black  precipitate  of  sulphuret  of  iron, 
which  deserves  particular  notice,  because  Persoz 
denies  the  production  of  sulphuret  of  iron  in  the 
solution  by  sulphuret  of  ammonium.  Ammonia, 
however,  does  not  render  the  solution  turbid  ;  it 
immediately  turns  it  of  a  blood- red  colour. 

Solution  of  sulphate  of  zinc  produces  a  white 
precipitate,  soluble  in  the  pyrophosphate  of  soda. 
The  solution  is  neither  precipitated  by  ammonia 
nor  by  boiling,  but  sulphuret  of  ammonium 
throws  down  sulphuret  of  zinc.  The  precipitate 
is  also  soluble  in  excess  of  the  solution  of  sul¬ 


phate  of  zinc.  On  boiling  the  solution  becomes 
turbid ;  the  turbidity  does  not  disappear  on 
cooling. 

Solution  of  sulphate  of  cadmium  produces  a 
precipitate  which  is  soluble  in  pyrophosphate  of 
soda.  The  solution  becomes  turbid  when 
heated,  the  turbidity  not  disappearing  as  the 
solution  cools.  Sulphuret  of  cadmium  is  imme¬ 
diately  precipitated  from  it  by  sulphuret  of  am¬ 
monium. 

In  a  solution  of  sulphate  of  nickel  a  greenish- 
white  precipitate  is  produced,  which  is  readily 
soluble  in  the  soda  salt.  The  solution  is  not 
rendered  turbid  by  heat.  With  chloride  of 
nickel  the  same  reaction  occurs,  except  that  the 
solution  of  the  precipitate  in  excess  of  the  soda 
salt  is  rendered  turbid  when  heated,  and  does  not 
become  clear  on  cooling.  Sulphuret  of  nickel  is 
immediately  thrown  down  from  this  solution  by 
sulphuret  of  ammonium. 

Solution  of  sulphate  of  cobalt  is  precipitated  of 
a  pale  red  colour  ;  the  precipitate  is  readily 
soluble  in  the  soda  salt.  The  solution  is  red, 
and,  when  heated,  be#omes  perfectly  blue,  but 
not  turbid ;  on  cooling  it  reacquires  the  red 
colour.  Sulphuret  of  ammonium  immediately 
causes  the  formation  of  sulphuret  of  cobalt  in  it. 

Solution  of  alum  produces  a  white  precipitate 
soluble  in  the  soda  salt.  No  precipitate  is  caused 
in  this  solution  either  by  ammonia  or  sulphuret 
of  ammonium.  But  the  precipitate  is  soluble  in 
excess  of  the  solution  of  alum. 

Solution  of  nitrate  of  bismuth,  although  it 
contains  free  acid,  produces  a  white  precipitate, 
soluble  in  the  soda  salt.  On  applying  heat  a  pre¬ 
cipitate  is  formed.  Sulphuret  of  ammonium 
produces  sulphuret  of  bismuth  in  it. 

No  precipitate  is  caused  in  a  dilute  filtered 
solution  of  albumen  by  solution  of  pyrophos¬ 
phate  of  soda,  even  after  the  addition  of  acetic 
acid. 

As  is  well  known,  aqueous  solution  of  pyro- 
phosphoric  acid  is  best  obtained  by  decomposing 
the  pyrophosphate  of  lead,  suspended  in  water, 
by  a  current  of  sulphuretted  hydrogen.  In  this 
manner  the  conversion  of  the  pyrophosphoric 
acid  into  the  c-phosphorie  acid  is  avoided,  which, 
as  we  know,  ensues  after  the  lapse  of  some  time 
even  by  repose,  but  much  more  rapidly  when  the 
acid  is  heated.  If,  however,  the  solution  of 
pyrophosphoric  acid  has  been  saturated  or  super¬ 
saturated  by  a  strong  base,  it  may  be  kept  in  it 
without  undergoing  any  change.  Neither  by 
ebullition  nor  by  long  repose  is  the  6-phosphoric 
acid  converted  into  the  c,  and  a  solution  of  the 
pyrophosphate  of  soda  may  be  preserved  for 
many  years  without  change.  With  excess  of 
alkali  the  solution  of  pyrophosphoric  acid  is  not 
converted  into  the  c- phosphoric  acid  until  the 
mass,  after  evaporation  to  dryness,  has  been 
completely  fused.  But  even  in  this  case,  accord¬ 
ing  to  AVeber,  the  entire  conversion  into  the 
c-phosphoric  acid  does  not  take  place  until  the 
pyrophosphate  has  been  completely  decomposed 
by  fusion  with  excess  of  alkali,  especially  an  alka¬ 
line  carbonate.  As  this  does  not  occur  completely 
on  fusing  pyrophosphate  of  lime  with  excess  of  an 
alkaline  carbonate,  the  6-phosphoric  acid  of  the 
undecomposed  portion  of  the  lime  salt  does  not, 
therefore,  become  converted  into  the  c-phos¬ 
phoric  acid.  With  the  application  of  a  high 
temperature,  the  conversion  can  be  better 
effected  in  this  manner  in  the  case  of  the  pyro¬ 
phosphate  of  strontia,  and  still  better  of  the  pyro¬ 
phosphate  of  baryta ;  pyrophosphate  of  magnesia 
may  be  completely  decomposed,  and  the  pyro¬ 
phosphoric  acid  contained  in  it  completely  con¬ 
verted  into  c-phosphoric  acid,  even  by  fusion 
over  a  spirit-lamp  with  a  mixture  of  carbonate 
of  potash  and  carbonate  of  soda  in  atomic  pro¬ 
portions. 

It  is  well  known  that  the  conversion  of  pyro¬ 
phosphoric  acid  is  perfectly  effected  by  acids, 
especially  when  it  is  heated  with  them.  The 
stronger  the  acid,  the  more  completely  the  con¬ 
version  is  effected  ;  it  succeeds  best  when  con¬ 
centrated  sulphuric  acid  is  used. 

An  aqueous  solution  of  pyrophosphoric  acid, 


immediately  after  its  preparation,  exhibits  the 
following  reactions : — 

Solution  of  chloride  of  barium  produces  no 
precipitate ;  after  a  long  time  a  very  inconsi¬ 
derable  troubling  occurs.  A  precipitate  is  pro¬ 
duced  in  the  liquid  by  ammonia. 

Solution  of  chloride  of  calcium  produces  no 
precipitate,  eveir  after  long  repose.  Ammonia 
causes  a  precipitate,  although  it  is  not  very 
copious.  Lime-water  immediately  causes  a  pre¬ 
cipitate,  even  when  the  solution  is  slightly  acid  ; 
if,  however,  excess  of  pyrophosphoric  acid  is 
added,  the  precipitate  is  redissolved ;  ammonia 
does  not  then  cause  a  precipitate  in  this  solu¬ 
tion. 

If  chloride  of  ammonium  be  added  to  pyro¬ 
phosphoric  acid,  and  it  then  be  supersaturated 
with  ammonia,  solution  of  sulphate  of  magnesia 
produces  a  precipitate,  which  is,  however,  solu¬ 
ble  in  a  very  large  quantity  of  water.  If  a  solu¬ 
tion  of  c-phosphate  of  soda  be  added  to  this 
liquid,  a  precipitate  is  immediately  thrown 
down. 

Solution  of  nitrate  of  silver  usually  causes  no 
precipitate.  On  saturation  with  ammonia  a 
white  precipitate  is  produced,  which,  if  the  solu¬ 
tion  of  pyrophosphoric  acid  has  stood  for  some 
time,  is  of  a  yellowish  tint.  Solution  of  acetate 
of  silver  produces  a  white  precipitate,  which  is 
soluble  in  a  large  quantity  of  pyrophosphoric 
acid. 

A  dilute  filtered  solution  of  albumen  causes 
no  precipitate.  It  is  a  remarkable  fact  that  even 
in  the  last  edition  of  Berzelius’s  “  Lehrbuch”  he 
ascribes  to  pyrophosphoric  acid  the  property  of 
precipitating  albumen,  and  thus  distinguishes  it 
from  the  c-phosphoric  acid.  Also,  according  to 
his  statement,  solutions  of  the  pyrophosphates 
after  the  addition  of  acetic  acid  precipitate  albu¬ 
men.  It  is,  however,  a  very  characteristic  pro¬ 
perty  of  pyrophosphoric  acid  that  it  does  not 
precipitate  albumen,  and  by  this  very  property 
it  differs  most  essentially  from  metaphosphoric 
acid,  all  the  sub-modifications  of  which  possess 
the  property  of  precipitating  albumen  in  a  re¬ 
markable  degree. 

I  have  already  remarked  above,  that  the 
aqueous  solution  of  pyrophosphoric  acid  ob¬ 
tained  from  the  insoluble  pyrophosphate  of 
copper  by  sulphuretted  hydrogen  gas  exhibits 
the  same  reactions  as  the  acid  obtained  from  the 
lead  salt. 

Pyrophosphoric  acid  differs  from  metaphos¬ 
phoric  acid,  in  addition  to  its  characteristic  re¬ 
action  with  albumen,  also  in  that  with  a  solution 
of  chloride  of  barium,  although,  as  I  have  re¬ 
marked  above,  all  the  modifications  of  meta¬ 
phosphoric  acid  are  not  alike  in  this  respect ; 
also  in  the  different  properties  of  the  precipitate 
produced  by  a  solution  of  silver,  regarding  which 
it  must  be  observed,  that  one  of  the  modifica¬ 
tions  of  metaphosphoric  acid  forms  a  soluble  salt 
with  oxide  of  silver.  The  difference  between  the 
reaction  of  metaphosphoric  acid  and  pyrophos¬ 
phoric  acid  with  albumen  therefore  forms  the 
most  important  distinction  between  these  two 
acids. 

c-Phosphoric  Acid  {ordinary  Phosphoric  Acid), 

This  modification  of  phosphoric  acid  is  the  one 
most  commonly  occurring  in  analytical  investi¬ 
gations,  because  the  other  modifications  are 
converted  into  it  by  the  action  of  acids. 

Its  salts  have  been  so  frequently  examined 
that  most  of  their  properties  are  known.  One 
property,  however,  which  especially  character¬ 
izes  the  c-phosphates  appears  to  have  been 
hitherto  overlooked.  This  consists  in  the  solu¬ 
bility  of  a  large  number  of  the  insoluble  phos¬ 
phates  in  excess  of  the  saline  solution,  from 
which  they  have  been  precipitated  by  means  of 
the  phosphate  of  soda.  The  solution  generally 
possesses  the  property  of  producing  a  copious 
precipitate  when  heat  is  applied,  which  disap¬ 
pears,  however,  on  cooling.  Hence  double  salts 
are  formed,  which  are  decomposed  by  a  high 
temperature.  Many  of  the  precipitates  thrown 
down  by  pyrophosphate  of  soda  frequently  dis¬ 
solve,  as  has  already  been  mentioned,  even  in 
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excess  of  the  solution  of  salt ;  this  solution  is 
also  troubled  by  heat,  but  the  precipitate  is  not 
dissolved  on  cooling.  As  in  chemical  investiga¬ 
tions  the  c-phosphate  of  soda  is  so  frequently 
used  to  precipitate  oxides  from  the  solutions  of 
their  salts,  and  as  it  appeared  to  me  important 
to  be  accurately  acquainted  with  the  properties 
of  the  precipitates,  I  shall  offer  no  excuse  for 
stating  here  the  reactions  of  the  most  important 
salts  of  the  metallic  oxides  with  a  solution  of 
c-phosphate  of  soda. 

Solution  of  chloride  of  barium  produces  a 
copious  precipitate,  which  is  neither  soluble  in 
excess  of  the  phosphate  of  soda  nor  of  the  chlo¬ 
ride  of  barium. 

Solution  of  chloride  of  calcium  reacts  in  the 
same  manner.  Traces  of  the  precipitate  are 
soluble  in  excess  of  the  chloride  of  calcium,  and 
may  be  precipitated  from  the  filtered  solution  by 
ammonia. 

Its  reaction  with  a  solution  of  sulphate  of 
magnesia  is  known  generally,  but  not  perfectly 
in  detail.  The  sulphate  produces  a  precipitate 
in  a  solution  of  the  phosphate  of  soda,  which  is 
insoluble  in  the  latter,  but  soluble  in  excess  of 
the  solution  of  sulphate  of  magnesia.  If  this 
clear  solution  be  treated  with  ammonia,  a  co¬ 
pious  precipitate  falls,  part  of  which  consists  of 
hydrate  of  magnesia,  and  is  soluble  in  chloride 
of  ammonium;  another  pcytion,  which  is  com¬ 
posed  of  the  phosphate  ofmagnesia  and  ammonia, 
is  insoluble  in  it.  The  clear  solution  of  the 
phosphate  of  magnesia  in  the  sulphate  of  mag¬ 
nesia,  when  boiled,  yields  a  copious  precipitate, 
which,  however,  completely  disappears  as  the 
liquid  cools,  reappearing  if  the  ebullition  be  re¬ 
peated.  If,  however,  this  experiment  be  re¬ 
peated  many  times,  the  precipitate  thrown  down 
on  ebullition  at  last  ceases  to  disappear  entirely 
on  cooling. 

The  precipitate  produced  by  nitrate  of  silver 
is  insoluble  both  in  excess  of  the  phosphate  of 
soda  and  in  the  salt  of  silver. 

Solution  of  pernitrate  of  mercury  produces  a 
white  precipitate,  which  is  not  insoluble  in  ex¬ 
cess  of  the  solution  of  the  mercurial  salt  ;  but,  as 
this  always  contains  free  acid,  the  solubility  of 
the  precipitate  may  arise  from  this. 

Solution  of  the  protonitrate  of  mercury  causes 
a  white  precipitate,  insoluble  in  excess  of  the 
mercurial  solution. 

Solution  of  the  bichloride  of  mercury  at  first 
produces  no  change.  After  standing  for  a  long 
period,  a  slight  red  deposit  subsides,  which  is 
produced  sooner  and  in  greater  abundance  by 
heat.  The  reaction  is  the  same  as  with  the  py¬ 
rophosphate  of  soda. 

Solution  of  sulphate  of  copper  produces  a 
bluish- white  precipitate,  soluble  in  a  large 
quantity  of  the  cupreous  solution.  A  copious 
precipitate  is  produced  by  heat  in  the  clear 
solution,  which  completely  disappears  on  cooling. 

Solution  of  the  protosulphate  of  manganese 
produces  a  white  precipitate,  which  is  only 
soluble  in  a  very  large  excess  of  the  solution  of 
manganese.  A  precipitate  is  caused  in  this 
solution  by  ebullition,  which  completely  dis¬ 
appears  on  cooling. 

Solution  of  protosulphate  of  iron  produces  a 
white  precipitate,  which  is  readily  soluble  in 
excess  of  the  solution  of  the  protosalt.  A  co¬ 
pious  precipitate  is  thrown  down  by  heat,  and 
does  not  completely  disappear  on  cooling. 

In  a  solution  of  the  perchloride  of  iron  a  white 
precipitate  is  formed,  which  is  readily  soluble 
in  excess  of  the  solution  of  the  perchloride. 

Solution  of  the  sulphate  of  zinc  produces  a 
white  precipitate,  which  is  readily  soluble  in 
excess  of  the  solution  of  zinc.  When  the  solu¬ 
tion  is  heated  a  troubling  ensues  ;  it  is  but  in¬ 
considerable,  and  does  not  completely  disappear 
on  cooling. 

Solution  of  sulphate  of  cadmium  causes  a 
white  precipitate,  readily  soluble  in  excess  of  the 
solution  of  cadmium.  The  solution  yields  a 
copious  precipitate  when  heated,  but  this  com¬ 
pletely  disappears  on  cooling. 

Solution  of  chloride  of  nickel  yields  a  greenish- 
white  precipitate,  soluble  in  excess  of  the  solu¬ 


tion  of  nickel.  The  solution,  which  yields  a 
precipitate  when  boiled,  becomes  perfectly  clear 
on  cooling. 

Solution  of  the  sulphate  of  cobalt  produces  a 
blue  precipitate,  soluble  in  excess  of  the  solution 
of  cobalt.  The  solution  is  red.  On  ebullition  a 
red  precipitate  is  produced  in  it,  which  com¬ 
pletely  dissolves  on  cooling. 

Solution  of  alum  gives  a  white  precipitate, 
soluble  in  a  considerable  excess  of  the  solution 
of  alum.  When  heated  the  solution  yields  a 
copious  precipitate,  which  partly,  but  not  en¬ 
tirely,  disappears  on  cooling. 

Solution  of  nitrate  of  bismuth  gives  a  white 
precipitate,  insoluble  in  excess  of  the  solution  of 
bismuth. 

Phosphate  of  soda  does  not  cause  a  precipitate 
in  a  dilute  filtered  solution  of  albumen,  even 
when  acetic  acid  is  added. 

The  aqueous  solution  of  the  c-phosphoric  acid 
differs  from  pyrophosphoric  and  metaphosphoric 
acids,  as  is  well  known,  by  its  reaction  with  a 
solution  of  silver. 

Solution  of  chloride  of  barium  produces  only 
an  inconsiderable  turbidness  ;  but  on  the  addi¬ 
tion  of  ammonia  a  copious  precipitate  is  imme¬ 
diately  formed. 

Barytic-water  causes  a  precipitate,  even  when 
the  liquid  is  acid.  The  phosphoric  acid  is  not 
completely  separated  by  carbonate  of  baryta  in 
the  cold.  The  liquid,  filtered  at  the  end  of  several 
days,  still  yields  a  precipitate  on  the  addition  of 
sulphuric  acid. 

Solution  of  chloride  of  calcium  gives  no  pre¬ 
cipitate,  even  after  standing  for  a  considerable 
time  ;  but  ammonia  immediately  causes  a  co¬ 
pious  precipitate.  Lime-water  produces  a  pre¬ 
cipitate,  even  when  the  liquid  is  somewhat  acid. 

A  dilute  filtered  solution  of  albumen,  as  we 
know,  gives  no  preciiiitate  avith  the  solution  of 
phosphoric  acid. 

A  short  time  since  we  were  made  acquainted, 
by  Svanberg  and  Struve,  with  an  excellent  re¬ 
agent  for  phosphoric  acid  in  the  molybdate  of 
ammonia.  This  is  so  delicate  in  the  detection  of 
the  smallest  trace  of  phosphoric  acid,  and  is 
capable  of  showing  its  presence  even  in  those 
compounds  in  which  the  acid  is  discovered  with 
difficulty  or  cannot  be  so  at  all,  that  an  im¬ 
portant  service  has  been  rendered  to  analytical 
chemistry  by  the  recommendation  of  this  re¬ 
agent. 

If  a  solution  of  the  molybdate  of  ammonia  be 
added  to  a  solution  of  any  phosphate,  and  then 
so  much  muriatic,  or  what  is  better  nitrig,  acid 
that  the  precipitate  which  is  formed  at  first  dis¬ 
appears  again,  the  liquid  immediately  becomes 
yellow,  and  deposits,  even  when  the  smallest 
quantity  of  phosphoric  acid  is  present,  a  yellow 
precipitate,  which  consists  of  molybdic  acid, 
but  which  is  a  different  modification,  and  pos¬ 
sesses  different  properties  from  the  molybdic 
acid  which  is  obtained  when  phosphoric  acid 
is  not  present.  If  the  phosphoric  compound 
to  be  examined  is  insoluble  in  water,  it  is 
used  in  solution  in  acids,  especially  nitric 
acid.  The  precipitation  is  accelerated  by  heat. 
The  yellow  precipitate  is  soluble  in  ammonia, 
as  also  in  an  excess  of  the  phosphate.  Hence 
only  very  small  quantities  of  phosphoric  acid 
are  most  easily  detected  in  this  manner  ;  and  it 
is  quite  possible  that  a  larger  quantity  might  be 
overlooked,  because  in  this  case  a  very  large 
quantity  of  the  molybdate  is  requisite  to  pro¬ 
duce,  the  precipitate  after  saturation  with  nitric 
acid. 

The  yellow  precipitate  can  be  readily  recog¬ 
nised,  even  when  it  is  precipitated  from  a  coloured 
liquid,  as  from  a  nitric  solution  of  phosphate  of 
copper,  or  from  acid  solutions  of  other  coloured 
phosphates. 

It  must,  however,  be  remarked  that  c-phos¬ 
phoric  acid  and  its  salts  only  are  able  to  produce 
this  reaction.  The  other  modifications  of  phos¬ 
phoric  acid  do  not  give  the  yellow  precipitate 
with  the  molybdate  of  ammonia,  unless  they 
have  been  converted  into  the  c-phosphoric  acid 
by  the  nitric  acid  added.  As  is  well  known, 
this  often  takes  place  slowly  and  incompletely  in 


the  cold.  Hence  the  pyrophosphate  of  soda  may 
be  allowed  to  remain  for  a  very  long  time  in  dilute 
solutions  with  the  molybdate  of  ammonia  and 
free  nitric  acid,  without  any  effect  being  per¬ 
ceptible.  But  if  the  whole  be  made  to  boil  a 
yellow  liquid  is  instantly  produced,  and  soon 
afterwards  a  yellow  precipitate. 

Experiment  to  separate  Phosphoric  from 
Pyrophosphoric  Acid. 

The  different  reaction  of  the  phosphate  and 
pyrophosphate  of  soda  towards  a  solution  of  sul¬ 
phate  of  magnesia  arid  ammonia  led  me  to  hope 
that  it  might  form  the  basis  of  a  method  of  sepa¬ 
rating  these  two  modifications  of  phosphoric 
acid. 

When  pyrophosphate  of  soda  is  dissolved  in  a 
large  amount  of  water,  and  the  solution  is  mixed 
with  a  very  large  quantity  of  chloride  of  am¬ 
monium,  no  precipitate  is  produced  on  the  ad¬ 
dition  of  sulphate  of  magnesia  and  solution  of 
ammonia.  But  at  the  end  of  a  considerable 
period  a  precipitate  falls,  and  is  deposited  firmly 
upon  the  sides  of  the  vessel.  If,  however,  the 
quantity  of  chloride  of  ammonium  is  very  con¬ 
siderable,  it  frequently  does  not  appear  for 
several  days. 

1.828  grm.  of  hydrated  c-phosphate  of  soda, 
which  had  lost  a  small  quantity  of  its  water  of 
crystallization  by  efflorescence,  was  dissolved  in 
watei^with  1.521  grm.  of  the  same  salt,  which 
had  been  previously  heated  to  redness,  and 
furnished  0.611  grm.  of  pyrophosphate  of  soda. 
The  solution  was  mixed  with  100  grms.  of 
chloride  of  ammonium,  then  diluted  wdih  1,600 
grms.  of  water,  and  sulphate  of  magnesia 
and  solution  of  ammonia  added.  The  preci¬ 
pitate  w'as  filtered  off  after  an  interval  of  two 
hours,  then  washed,  first  with  water  con¬ 
taining  chloride  of  ammonium,  afterwards  with 
water  containing  ammonia.  0.814  grm.  of  cal¬ 
cined  phosphate  of  magnesia  was  obtained,  which 
contains  0.516  grm.  of  phosphoric  acid.  But  the 
1.828  grm.  of  phosphate  of  soda  contains  only 
0.391  grm.  of  phosphoric  acid  :  hence  a  consider¬ 
able  amount  of  pyrophosphoric  acid  was  precipi¬ 
tated  with  the  phosphate  of  ammonia  and 
magnesia.  This  method  of  separation  is  conse¬ 
quently  inapplicable. 


NOTE  ON  THE  COMPOSITION  OF  SHEA 
BUTTER  AND  CHINESE  VEGETABLE 
TALLOW. 

By  Dr.  R.  D.  THOMSON  and  Mr.  EDWARD 
T.  WOOD.* 


Shea  Butter. — This  substance  is  a  vegetable 
product  of  Western  Africa,  and  was  brought  into 
irotice  by  the  celebrated  Mungo  Park  during  his 
journey  in  1796.  The  tree  from  which  it  is  pro¬ 
cured  he  describes  as  very  much  resembling  the 
American  oak,  and  the  fruit  (from  the  kernel  of 
which,  being  first  dried  in  the  sun,  the  butter  is 
prepared  by  boiling  the  kernel  in  water)  has 
somewhat  the  appearance  of  a  Spanish  olive. 
The  kernel  is  enveloped  in  a  sweet  pulp  under  a 
thin  green  rind,  and  the  butter  produced  from  it, 
besides  the  advantage  of  keeping  the  whole  year 
without  salt,  is  whiter,  firmer,  and,  according  to 
Park,  of  a  richer  flavour  than  the  best  butter  he 
ever  tasted  made  from  cows’  milk.  The  growth 
and  preparation  of  this  commodity  seem  to  be 
among  the  first  objects  of  African  industry,  and 
it  constitutes  a  main  article  of  their  inland  com¬ 
merce.  This  butter  is  abundantly  produced,  not 
only  towards  the  Gambia,  but  also  in  the  coun¬ 
tries  adjoining  the  Niger,  as  it  is  mentioned  by 
the  Landers  and  other  recent  travellers.  Mr. 
John  Duncan,  who  penetrated  by  Dahomey, 
describes  the  tree  as  resembling  a  laurel,  and 
growing  to  the  height  of  eighteen  or  twenty  feet. 
The  leaf  is  somewhat  longer  than  the  laurel  aird 
a  little  broader  at  the  point.  The  nut  is  of  the 
size  aird  form  of  a  pigeon’s  egg,  and  ot  a  light 
brown  colour;  the  substance  of  the  shell  about 
that  of  an  egg.  The  kernel  when  new'  is  nearly 
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all  butter.  The  shell  is  crushed  from  the  kernel, 
which  is  also  crushed  and  boiled  with  a  little 
water  in  a  pot  for  half  an  hour  ;  it  is  then  strained 
through  a  mat,  when  it  is  placed  in  a  grass  bag 
and  pressed.  A  good-sized  tree  will  jdeld  a 
bushel  of  nuts. 

Shea  butter  appears  to  be 'the  same  as  that 
w'hich  is  called  Galam  butter,  and  is  derived 
from  a  species  of  Bassia  ;  but  the  species  has  not 
yet  been  made  out,  as  no  specimens  of  the  flower 
and  fruit  have  reached  botanists.  The  oil  upon 
which  the  following  experiments  were  made  was 
obtained  through  the  kindness  of  Dr.  Carson,  of 
Liverpool,  from  Mr.  Jameson,  formerly  of  this 
city,  and  now  of  Liverpool,  whose  benevolent 
exertions  for  the  improvement  of  Africa  are  so 
well  known.  The  colour  of  the  oil  is  white  with 
a  shade  of  '^reen.  It  is  solid  at  the  usual  tem¬ 
perature  in  this  country ;  at  QS**  it  assumes  the 
consDtence  of  soft  butter,  and  at  110'’  is  a  clear 
and  liquid  oil.  When  boiled  in  alcohol  the 
greater  part  is  dissolved,  and  crystallizes  on 
cooling  in  needles  :  it  dissolves  in  cold  ether,  and 
separates  in  needles  by  evaporation.  The  oil 
was  saponified  by  means  of  caustic  potash  in  a 
silver  basin  ;  the  soap  separated  from  its  solution 
by  common  salt  and  decomposed  by  tartaric  acid. 
After  being  crystallized  out  from  alcotml  five  or 
six  times,  aud  freed  by  pressure  from  adhering 
oleic  acid,  the  acid  was  obtained  in  fine  pearly 
scales  fusing  at  142°  :  it  was  united  with  soda, 
and  yielded  a  salt  in  fine  pearly  scales.  Its 
atomic  weight  w'as  estimated  by  means  of  the 
silver  salt.  In  the  first,  second,  and  third  expe¬ 
riments  the  silver  salt  was  formed  by  precipi¬ 
tating  an  aqueous  solution  of  nitrate  of  silver  by 
an  aqueous  solution  of  the  fatty  acid  united  to 
soda.  In  the  fourth  and  fifth  experiments  an 
alcoholic  solution  of  the  acid  was  precipitated  by 
a  solution  of  nitrate  of  silver  in  alcohol,  and 
hence  the  excess  of  acid. 

I.  3.73  grains  of  silver  salt  gave  1.05  metallic 
silver  =  1.126  oxide  of  silver  =  30.19  per  cent. 

Ago. 

II.  10.65  grains  of  silver  salt  gave  3.01  sil¬ 
ver  =  3.221  oxide  of  silver  =  30.23  per  cent. 
AgO. 

III.  2.85  grains  gave  .861  AgO  =  30.21  per 
cent. 

IV.  4.71  grains  gave  1.30  silver  =  1.394  AgO  = 
29.53  per  cent. 

V.  2.72  grains  gave  .743  silver  =  .797  AgO  = 
29.30  per  cent. 

The  following  table  will  express  the  per¬ 
centage  composition  of  the  silver  salt  by  these 
five  experiments  : — 

I.  II.  III.  IV.  V. 

Acid  .  69.81  69.77  69.79  70.41  70.70 

Oxide  of  silver..  30.19  30.23  30.21  29.59  29.30 

Taking  the  mean  of  all  these  experiments,  the 


constitution  of  the  silver  salt  will  be — 

Acid .  70.10 

Oxide  of  silver  .  29.90 

and  the  atomic  weight  of  the  anhydrous  salt  is — 

Acid .  33.97 

Oxide  of  silver  .  14.50 


48.47 

or,  leaving  out  the  two  last  determinations,  we 
shall  have  as  a  mean  for  the  three  higher  results 
the  atomic  weight  of  the  acid  equal  to  33.82. 
To  determine  the  composition  of  the  anhydrous 
acid,  the  three  following  analyses  were  made  by 
means  of  oxide  of  copper  and  chlorate  of 
potash : — 

I.  2.85  grains  of  silver  salt  gave  HO  =  2. 30 
grains  and  002  =  5.73  grains. 

II.  3.91  grains  of  silver  salt  gave  HO  =  3.39 
grains  and  002  =  7.87  grains. 

III.  3.667  grains  of  silver  salt  gave  HO  =  3.058 
grains  and  002  =  7-334  grains. 

The  following  t^ible  gives  the  composition  of 
the  above  salt  in  100  parts  :  — 

I.  II.  111.  Mean.  Atihydorus 

acid. 

0  .  54.73  54.88  54.54  54.71  77  83 

H .  8.94  8.78  9.22  8.98  12.77 

0  .  6.12  6.75  6.94  6.60  9.40 

AgO...  30.21  29.59  29.30  29.71 


From  the  facts  which  have  been  stated  in  re¬ 
ference  to  the  acid  contained  in  the  shea  butter, 
it  is  obvious  it  is  margaric  acid,  the  same  sub¬ 
stance  W'hich  is  found  in  the  human  fat  and  in 
butter.  There  is  little  doubt  that  on  examination 
this  acid  will  be  found  extensively  distributed  in 
the  vegetable  kingdom  :  its  presence  in  the  shea 
butter  may  assist  in  explaining  the  statement  of 
Park,  that  this  substance  when  fresh  is  equal  in 
taste  to  butter. 

Chinese  Vegetable  Talloxe. — This  is  a  solid 
oil,  long  known  to  those  who  are  acquainted  with 
China,  where  it  is  extensively  used  for  making 
candles.  It  is  derived  from  the  seeds  of  Stillingia 
sebifera,  which,  according  to  Fortune  (“  Wan¬ 
derings  in  China,”  p.  65),  are  pulled  irr  November 
and  December.  They  are  placed  in  a  wooden 
cylinder  with  a  perforated  bottom  over  an  iron 
vessel  filled  with  water,  which  is  boiled  and  the 
seeds  well  steamed  to  soften  the  tallow  ;  in  ten 
minutes  they  are  thrown  into  a  large  stone  mor¬ 
tar,  and  beat  with  stone  mallets  to  separate  the 
tallow  from  the  other  parts  of  the  seed  ;  the 
tallow  is  throwir  on  a  sieve  heated  over  the  fire 
and  sifted,  and  is  then  squeezed  out  by  a  peculiar 
process.  As  imported  it  is  a  hard,  white,  solid 
oil,  with  a  green  shade.  It  fuses  at  about  80°. 
The  C'il  was  saponified,  and  the  acid  separated 
and  purified,  according  to  the  method  already 
noticed.  A  soda  salt  was  formed,  and  from  this 
a  silver  salt  was  precipitated.  14.38  grains  of 
this  salt  when  burned  left  4.03  grains  of  metallic 
silver,  ■which  gives  the  following  for  the  compo¬ 
sition  of  the  salt  :  — 

Atomic  'wcitfht.  Per  cent. 

Oxide  of  silver  ..  4.328  14.50  30.03 

Acid .  10.052  33.67  69.97 

The  acid  -was  not  quite  pure  ;  for  when  heated 
it  softened  at  143°,  became  very  soft  at  149°,  of 
the  consistence  of  cream  at  150°,  and  quite  fluid 
at  154°  ;  it  obviously,  therefore,  retained  some 
stearic  acid,  but  must  have  consisted  principally 
of  margaric  acid,  as  stearic  acid  fuses  at  167°. 
There  is  no  doubt  that  both  of  these  oils  might 
be  advantageously  employed  in  soap-making, 
the  supply  apparently,  from  the  statements  of 
the  traders,  being  unlimited. 


ON  THE  VANADIATE  OF  LEAD  AND 
THE  DOUBLE  VANADIATE  OF  LEAD 
AND  COPPER. 

By  M.  IGNACE  DOMEIKO. 

The  formation  of  secondary  porphyry  of  Chili, 
which  has  been  already  remarkable  for  specimens 
of  the  native  amalgam  of  Arqueros,  and  of  iodide 
of  silver  of  Algodones,  also  contains  a  very  rich 
formation  of  vanadiate  of  lead  and  of  copper. 

The  mine  in  which  these  specimens  were  dis¬ 
covered  is  twelve  kilometres  to  the  east  of  the 
silver  mines  of  the  Arqueros,  and  is  known  by 
the  name  of  the  Mina  Grande,  or  Mina  de  la 
Marqueza,  and  'W’as  considered  as  one  of  the 
richest  silver  mines  in  Chili.  A  miner  who  was 
about  to  recommence  working  the  mine  found  a 
heavy  yellow  mineral,  which  he  brought  to 
Coquimbo  for  analysis.  It  was  found  by  M. 
Domeiko  to  be  very  poor  in  silver,  but  contained 
vanadivrm. 

This  mineral  is  of  a  dirty  yellow  colour,  some¬ 
times  of  a  sulphur- yellow,  or  slightly  orange  or 
greenish;  its  powder  is  of  a  yellowish- white 
colour  ;  its  texture  is  compact,  sometimes  slightly 
earth}^  and  sometimes  of  a  weak  resinous  lustre. 
It  contains  numerous  irregular  cavities,  the  in¬ 
terior  of  which  is  always  incrusted  with  a  brown¬ 
ish  matter,  oflen  consisting  of  globular  concre¬ 
tions  ;  the  mass  sometimes  exhibits  greenish 
earthy  particles,  coloured  by  carbonate  of  copper, 
and  also  white  carbonate  of  lead. 

Before  the  blowpipe  the  mineral  fuses  with 
intumescence  into  a  grey  metallic  scoria,  slightly 
frothed,  and  giving  a  blue  colour  to  the  flame. 
On  charcoal,  with  the  addition  of  carbonate  of 
soda,  there  are  o  itained  a  perfectly  malleable 
button  of  lead,  and  a  yellowish-grey  scoria; 
when  melted  on  a  platina  wire,  with  the  salt  of 
phosphorus,  it  yields  a  transparent  bead,  which 


assumes  a  fine  green  colour  in  the  interior  flame, 
and  becomes  yellowish  brown  in  the  exterior 
flame  ;  when  heated  in  the  matras  it  yields  a 
little  water  derived  from  the  argillaceous  gangue; 
nothing  sublimes  in  the  open  tube. 

Dilute  nitric  acid  dissolves  it  readily,  even 
when  cold,  without  producing  either  effer¬ 
vescence  or  nitrous  vapours,  and  leaves  only  a 
residue  of  brownish  or  reddish  gelatinous  mat¬ 
ter.  Acetic  acid  has  no  action  upon  it.  The 
action  of  sulphuric  acid  determines  the  absence 
of  fluorine. 

The  process  which  succeeded  best  in  analyzing 
this  mineral  was  the  following  : — 

The  mineral  reduced  to  an  impalpable  powder 
is  treated  with  cold  dilute  nitric  acid,  and  di¬ 
gested  for  twenty-four  hours ;  it  is  tl.en  to  be 
gently  heated  and  filtered  to  separate  the  ferru¬ 
ginous  clay  unacted  upon.  The  chlorine  is  to 
be  determined  by  nitrate  of  silver,  the  excess  of 
which  is  to  be  precipitated  by  a  little  hydro¬ 
chloric  acid.  The  greater  part  of  the  lead  is 
then  to  be  precipitated  by  sulphuric  acid  ;  the 
filtered  liquor  is  to  be  largely  diluted,  and  sul¬ 
phuretted  hydrogen  is  to  be  passed  through  it 
cold,  and  the  operation  is  to  cease  as  soon  as  the 
lead  and  copper  are  precipitated  ;  filter  and  pre¬ 
cipitate  the  arsenic  by  saturating  and  repeatedly 
heating  the  solution.  Evaporate  the  filtered 
liquor  to  dryness;  treat  the  residue  with  hot 
dilute  nitric  acid,  dilute  the  solution,  and  precipi¬ 
tate  with  excess  of  ammonia  the  phosphates  of 
lime,  zirconia,  iron,  and  alumina  (A).  The 
filtered  liquor  is  concentrated,  and  a  fragment  of 
sal-ammoniac  is  immersed  in  it,  with  the  addi¬ 
tion  of  a  few  drops  of  ammonia.  The  vanadium 
is  immediately  precipitated  in  the  state  of  vana¬ 
diate  of  ammonia,  which  is  to  be  collected  on  a 
filter  and  washed,  at  first  with  a  saturated  solu¬ 
tion  of  sal-ammoniac,  and  then  with  alcohol. 
The  solutions  containing  sal-ammoniac  are  eva¬ 
porated  and  the  residue  slightly  calcined.  Water 
is  then  to  be  added,  which  separates  a  little  silica, 
and  the  phosphoric  acid  is  to  be  determined  by 
iron  according  to  Berthiei’s  process.  As  to  the 
precipitate  (A),  if  it  contain  a  notable  quantity  of 
vanadium,  it  is  to  be  redissolved  in  nitric  acid, 
and  to  be  again  precipitated  by  excess  of  ammonia, 
&c.  In  the  opposite  case  it  is  to  be  fused  with 
one  part  of  silica  and  three  parts  of  carbonate  of 
soda,  and  treated  with  water;  phosphoric  acid 
is  to  be  sought  for  in  the  alkaline  liquor,  and  the 
insoluble  residue,  composed  of  silica,  alumina, 
lime,  oxide  of  iron,  and  zirconia,  is  to  be  analyzed. 

The  mean  of  several  analyses  yielded  :  — 


Chloride  of  lead .  9.05 

Oxide  of  lead .  58.31 

Oxide  of  copper .  0.92 

Arsenic  acid  . .  11.55 

Phosphoric  acid .  5.13 

Vanadicacid  .  1.86 

Liirie  .  7.96 

Alumina,  zirconia  (?),  traces 

of  oxide  of  iron  1.10 

Argil .  2.00 

Water  .  1.12 


99.00 

The  presence  of  copper  in  the  above-described 
mineral  induced  the  author  to  examine  whether 
vanadiate  of  copper  might  not  be  found  among 
the  accompanying  minerals,  this  mineral  having 
been  stated  to  exist  in  Siberia. 

The  green  earthy  portions  w'ere  first  examined, 
and  these  were  associated  with  traces  of  vana¬ 
dium  ;  other  portions  examined  did  not  contain 
more,  and  M.  Domeiko  was  about  to  give  up  the 
examination,  when  he  found  that  the  blackish- 
brown  portion,  which  he  had  taken  for  ferru¬ 
ginous  argillaceous  gangue,  was  much  richer  in 
vanadium  than  the  yellow  mineral. 

This  substance  is  amorphous,  porous,  heavy, 
of  a  more  or  less  deep  blackish-brown  colour, 
and  of  a  texture  which  is  either  compact  or 
eaithy  ;  by  the  heat  of  the  taper  it  melts  into  a 
black  bead,  Avhicli  is  somew'hat  frothed.  By  the 
blowpipe  it  gives  a  green  bead,  with  phosphorus 
salt,  a  cupreous  globule  of  lead  upon  charcoal, 
and  in  the  ^matras  it  yields  a  little  water.  It  is 
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rather  soft,  and  its  powder  is  brownish  yellow. 
It  lines  the  cavities  of  the  yellow  arsenio- 
phosphate  mineral,  and  is  frequently  associated 
with  the  amorphous  carbonates  of  lead  and  cop¬ 
per.  At  first  sight  it  is  mistaken  for  hydrate  of 
iron,  from  which  it  differs  by  its  great  fusibility, 
its  ready  solubility  in  dilute  nitric  acid,  and  its 
reaction  with  the  blowpipe,  &c. 

The  mean  of  two  analyses  gave  as  its  compo¬ 


sition  : — 

Oxide  of  lead .  53.43 

Oxide  of  copper .  15.78 

Vanadic  acid .  13.41 

Arsenic  acid .  4.64 

Phosphoric  acid .  0.64 

Chloride  of  lead  .  0.33 

Silica? .  1.16 

Lime  .  0.54 

Oxide  of  iron,  alumina,  &c . .  3.46 

Argillaceous  residue .  1.26 

Water .  2.70 


97.35 

From  these  results  the  author  is  induced  to 
suppose  that  the  above  mineral  contains  a  double 
vanadiate  of  lead  and  copper,  the  composition  of 

wdiich  approaches  the  formula  PbgV-l- CugV,  or 
PboV  +  CujV. — Ann.  des  Mines,  tom.  xiv.,  and 
Phil.  Mag. 


ON  THE  PREPARATION  OF 
COLLODION.* 

By  J.  B.  EDWARDS,  F.C.S.,  M.P.S.,  &c. 

Much  difference  of  opinion  appears  to  exist 
among  some  distinguished  French  chemists  as 
regards  the  solubility  in  ether  of  the  ordinary 
explosive  gun-cotton,  as  described  by  Mr.  May¬ 
nard,  in  America  ;  but  since  the  discovery  of  M. 
Mialhe’s  process  with  nitrate  of  potash  I  am  not 
aw'are  of  any  experiments  having  been  made  on 
the  subject,  and  therefore  trust  my  experience 
may  be  of  some  interest. 

In  L’ Union  Medicals,  of  the  7  th  September 
last,  M.  Malgaigne  says,  “  The  American  Journal 
of  the  Medical  Sciences  contains  an  extract  from  a 
letter  by  Mr.  Maynard,  containing  a  formula  for 
the  preparation  of  collodion,  which  might  be 
supposed  to  be  authentic.  According  to  this 
formula  the  cotton  is  to  be  treated  with  nitric 
and  sulphuric  acids,  dried,  and  dissolved  in  pure 
sulphuric  ether.” 

"Upon  reading  this  letter  I  lost  no  time  in  ap¬ 
plying  to  M.  Foy,  Pharmacien  to  the  Hopital 
St.  Louis,  to  obtain  a  quantity  of  this  liquid,  but 
he  in  vain  attempted  to  prepare  it,  either  from 
the  acids  united  or  the  nitric  alone.  I  after¬ 
wards  prevailed  on  MM.  Dublanc  and  Mialhe  to 
undertake  its  preparation,  but  they  were  not 
more  successful,  and  it  was  evident  that  a  for¬ 
mula  which  failed  successively  in  the  hands  of 
three  such  distinguished  chemists  was  incorrect ; 
M.  Mialhe,  however,  undertook,  at  my  request, 
the  investigations  which  led  him  to  the  discovery 
of  the  metihod  by  nitrate  of  potash  and  sulphuric 
acid,  which  has  always  proved  successful.  The 
cotton  so  prepared  does  not  deflagrate  as  usual, 
and  leaves  behind  a  carbonaceous  residue  on 
combustion.  The  explosive  cotton  he  found  in¬ 
soluble  in  ether. 

In  the  same  periodical,  shortly  after,  appeared 
a  notice  from  M.  Salmon,  surgeon  to  the  Hotel 
Dieu  of  Chartres,  who  states  that,  “contrary  to 
the  experience  of  MM.  Foy,  Dublanc,  and  Mialhe, 
I  assert  that  collodion  may  be  easily  prepared  by 
dissolving  gun-cotton  made  by  the  mixed  acids 
in  sulphuric  ether.  I  have  always  prepared  the 
adhesive  liquid  by  the  method  of  the  American 
author.  The  preparation  of  collodion,  according 
to  the  process  of  MM.  Millon  and  Gaudin,  re¬ 
vived  by  M.  Mialhe,  is  not  always  practicable, 
and  is  liable  to  great  variations  from  the  incon¬ 
stancy  of  the  product.” 

On  the  above,  Soubeiran,  in  the  same  journal, 
observes : — 

“I,  like  many  others,  have  attempted  to  ope- 
*  From  the  Pharmaceutical  Journal, 


rate  with  a  mixture  of  the  monohydrated  nitric 
and  sulphuric  acids.  I  have  employed  them 
sometimes  with  equal  weights,  at  other  times 
with  equal  volumes,  and  immersed  the  cotton 
for  different  periods,  from  three  minutes  to  an 
hour,  and  I  have  never  found  it  to  dissolve  in 
ether.  I  do  not,  however,  contend  that  it  is  im¬ 
possible  to  do  so,  but  I  must  think  the  other  a 
more  certain  method,  though  the  employment  of 
the  mixed  acids  has  the  advantage  of  conve¬ 
nience  over  the  other.” — P.  T.,  vol.iii..  No.  107, 
p.  665. 

Professor  Simpson  states  that  “  usually  an 
ounce  of  strong  sulphuric  ether  will  dissolve 
thirty  grains  or  more  of  gun-cotton  in  the  course 
of  a  few  hours ;  but  to  form  a  complete  pulp  it 
will  require  to  stand  for  a  day.” — Pharmaceutical 
Journal,  voi.  viii.,  No.  2,  p.  86. 

My  oAvn  experience  coincides  with  that  of  M. 
Salmon.  I  take  equal  volumes  of  strong  sul¬ 
phuric  and  strong  fuming  nitric  acids,  mix  them 
in  a  mortar  or  other  convenient  vessel,  then  im¬ 
merse  finely'- carded  cotton  in  small  portions, 
allowing  each  to  remain  about  one  minute,  then 
plunging  it  into  a  large  quantity  of  water,  and 
teasing  it  out  with  a  glass  rod,  so  as  to  become  as 
loose  as  possible,  y'ellow  fumes  ari^^e  from  the 
cotton,  and  are  washed  away,  and  it  is  then  per¬ 
fectly  white.  This  is  then  Avell  Avashed  from 
acid  and  dried,  and  it  then  instantly  and  per¬ 
fectly  dissolves  in  commercial  sulphuric  ether, 
forming  either  a  semi- solid  jelly  or  thick  liquid, 
according  to  the  quantity  of  ether  added.  This 
is  the  constant  and  uniform  result  of  several  ex¬ 
periments  I  have  made. 

This  cotton  is  also  highly  explosive,  and  leaves 
no  carbonaceous  residue,  Avhen  fired. 

The  sources  of  fallacy,  I  imagine,  are,  either 
from  employing  weak  acids,  too  long  immersion, 
or  ether  of  high  rectification.  The  latter  should 
not  contain  water,  but  sufficient  alcohol  to  reduce 
its  specific  gravity  to  about  760°  or  770°.  Its 
solvent  action  is  then  instantaneous,  and  not,  as 
Simpson  states,  from  three  hours  to  a  day  ! 

I  consider  this  process  superior  on  many  ac¬ 
counts  to  that  of  Mialhe.  It  is  more  readily  pre¬ 
pared,  and  requires  less  washing  than  when  en¬ 
tangled  with  sulphate  of  potash.  It  is  explosive, 
and  therefore  answers  both  purposes.  I  have 
dissolved  some  Avith  equal  readiness  that  has 
been  thus  prepared  more  than  a  month ;  so  that 
it  may  be  convenient  to  keey)  the  cotton  pre¬ 
pared,  and  dissolve  small  quantities  as  frequently 
as  required,  and  thus  obviate  the  loss  by  A'a- 
porization  AA'hich  ensues  on  keeping  a  stock  of 
the  solution  prepared. 

I  was  led  to  make  these  experiments  for  Mr. 
Higginson,  surgeon,  of  Liverpool,  who  rectiiily 
exhibited  at  the  liiterary  and  Philosophical 
Society  some  evaporated  collodion  under  the 
microscope,  which  had  all  the  appearance  of 
distinct  and  definite  acicular  crystals  ;  and  Mr. 
H.  stated  that  he  had  made  very  frequent  ex¬ 
aminations,  and  observed  an  uniformity  in  their 
shape  and  arrangement,  Avhich  convinced  him 
that  these  were  crystals  of  collodion,  and  not 
filaments  of  cotton. 

It  was  suggested  that  there  might  be  minute 
crystals  of  nitrate  or  sulphate  of  potash,  and  I, 
therefore,  undertook  to  prepare  some  collodion 
without  any  salt  to  interfere  :  in  this  I  have  suc¬ 
ceeded  ;  but  have  not  yet  heard  the  result  of 
Mr.  Higginson’s  more  recent  investigations. 

AIIoav  me  to  caution  those  Avho  are  not  in  the 
habit  of  preparing  gun-cotton  as  to  its  highly 
explosive  nature.  The  gaseous  results  of  com¬ 
bustion,  which  of  course  at  once  occupy  a  very 
large  space  in  the  air,  are  thus  given  off  at  a  very 
high  temperature,  so  as  to  possess  the  property 
of  inflaming  other  portions  of  cotton  at  a  very 
considerable  distance ;  and  thus,  on  trying 
AA'hether  the'  cotton  is  sufficiently  di'y,  by  ex¬ 
ploding  a  small  portion,  it  should  be  removed  for 
some  distance  from  the  remainder,  or  the  vA'hole 
Avill  ignite,  and  if  the  ojAerator  be  standing  over 
it  his  face  may  be  severely  burned,  though  no 
flame  reaches  it,  the  resulting  gases  being  quite 
capable  of  blistering  the  skin.  It  is  better  to 
operate  on  small  portions  at  once. 
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SATURDAY,  MAY  12,  1849. 

THE  PROFESSIONAL  LIFE  ASSURANCE 
COMPANY. 

About  two  years  ago  a  body  of  gentlemen  ven¬ 
tured  upon  the  hazardous  and  most  arduous 
undertaking  to  establish  a  Life  Assurance  Com¬ 
pany  that  should  be  perfectly  free  from  the 
many  and  gross  defects  which  were  but  too 
plainly  seen  and  felt  to  impede  the  beneficial 
working  of  the  then  existing  companies.  A 
more  unpropilious  time  for  such  an  undertaking 
could  not  well  have  been  selected  : — England 
was  verging  on  a  famine,  Ireland  felt  the  actual 
pangs  of  it;  the  money  market  was  tight  and 
cramped  in  the  extreme;  bankruptcies  Avere 
the  order  of  the  day  ;  public  confidence  was 
thoroughly  shaken.  Truly,  the  aspect  of  the 
times  was  mipromisiug  enough,  and  such  as 
would  have  damped  the  ardour  of  most  men. 
But  the  projectors  of  the  new  company  were  not 
to  be  deterred  from  their  purpose  by  the  consi¬ 
deration  of  even  the  most  serious  obstacles  in 
the  way  of  their  enterprise.  Basing  the  infant 
institution  upon  equitable  and  liberal  principles, 
they  proceeded  with  their  arduous  task,  con¬ 
fident  that  the  thinking  portion  of  the  commu¬ 
nity  would  speedily  discover  and  know  how  to 
appreciate  the  great  and  solid  advantages  of  the 
projected  new  over  the  old  system  of  assurance. 
We  are  happy  to  find  that  these  expectations 
have  been  fully  realized,  and  that,  after  an 
existence  of  only  two  years,  the  new  company 
occupies  now  already  a  prominent  place  among 
institutions  of  the  kind. 

The  Professional  Life  Assurance  Company  is, 
as  its  name  indicates,  more  especially  devoted 
to  the  medical,  military,  naval,  legal,  and 
clerical  professions,  although  the  range  of  its 
operations  is  by  no  means  confined  to  these  pro¬ 
fessions,  but  extends  through  every  rank  and 
grade  of  society. 

As  we  have  already  stated,  the  Professional 
Life  Assurance  Company  is  established  upon 
liberal  and  equitable  principles.  A  judicious 
combination  of  the  froprietary  and  muhial 
systems  constitutes  its  basis.  The  inducements 
and  advantages  which  it  offers,  particularly  to 
professional  men,  are  manifold,  and  mostly  of  a 
high  order.  According  to  its  rules,  no  policy 
will  ever  be  granted  upon  insufficient  state¬ 
ments,  or  such  as  will  not  bear  the  strictest  in¬ 
vestigation.  But,  the  policy  once  granted,  the 
company  renounce  all  right  to  dispute  the 
claims  of  the  holder,  except  in  a  clear  case  of 
personation.  Death  of  the  assured  by  the  hand 
of  the  law,  by  suicide,  or  by  duelling,  will  not 
wholly  deprive  the  survivors  of  the  advan¬ 
tages  which  the  deceased  intended  should  accrue 
to  them.  In  all  such  cases  the  company  engages 
to  refund  the  whole  of  the  premiums  paid. 

But  it  is  not  alone  for  the  survivors  that 
provision  is  made  by  this  most  excellent  insti¬ 
tution:  the  assured  himself  may  benefit  by  it 
during  his  lifetime,  the  institution  effecting 
assurances  against  those  bodily  and  mental 
afflictions  Avhich  but  too  often  befal  the  pro¬ 
fessional  man.  A  benevolent  fund  is,  moreover, 
set  aside  from  the  accumulated  profits  of  the 
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society,  to  provide  the  means  of  affording  relief 
in  certain  contingencies  to  the  assured,  or  even 
to  their  widows  and  orphans  ;  so  that,  if  any  of 
the  assured  should,  from  adversity,  be  deprived 
of  the  means  of  continuing  the  payment  of  their 
premiums,  this  will  not  of  necessity  deprive 
them  of  the  advantages  which  they  themselves 
or  their  survivors  might  have  hoped  to  derive 
from  the  investment. 

Another,  and  a  most  distinguishing,  feature  of 
the  Professional  Life  Assurance  Company  is  its 
invariable  practice  of  remunerating  medical 
men  for  their  reports. 

The  new  company  show  themselves  equally 
liberal  in  the  matter  of  policy  stamps,  no  charge 
for  such  stamps  being  made  to  the  assured. 

As  regards  the  stability  of  the  new  company, 
we  find  that  this  is  fully  and  amply  secured 
and  guaranteed  by  a  capital  of  £250,000, 
actually  subscribed  for,  with  a  proprietary  body 
of  upwards  of  five  hundred  shareholders. 

In  short,  the  whole  of  the  principles  and  rules 
of  the  Professional  Life  Assurance  Company 
are  so  perfectly  fair,  equitable,  and  liberal,  that 
we  deem  it  our  duty  to  recommend  it  most 
strongly  to  the  attention  of  our  readers.  The 
members  of  the  medical,  chemical,  and  phar¬ 
maceutical  professions  will  not  readily  meet  with 
a  safer  and  more  profitable  and  advantageous  in¬ 
vestment  of  their  savings  than  that  afforded  by 
this  institution. 


PARIS  ACADEMY  OE  SCIENCES. 


ON  THE  EMPLOYMENT  OF  GUN-COTTON  IN  FIRE¬ 
ARMS.  BY  M.  MORIN. 

"When  gun-cotton  is  submitted  for  some  time 
to  a  temperature  which,  according  to  M.  Payen, 
is  from  50®  to  60®  Centigrade  (122°  to  140° 
Fahrenheit),  for  ordinary  gun  cotton,  and  from 
60°  to  80°  Centigrade  (140°  to  176°)  for  the 
purest  and  most  carefully-prepared  gun-cotton, 
a  slow  but  continuous  decomposition  takes  place, 
which  terminates  with  a  spontaneous  explosion. 

The  fears  and  necessary  precautions  respecting 
its  employment  which  M.  Piobert  and  myself 
have  repeatedly  expressed,  as  to  the  dangers  and 
inconveniences  which  would  arise  from  the 
manufacture  and  employment  of  the  gun-cotton 
and  other  similar  preparations,  are  not  founded 
on  the  accidents  which  have  arisen  from  its  use, 
but  from  the  careful  study  of  the  effects  pro¬ 
duced  by  explosive  substances  in  general. 

Officers  of  artillery  have  long  known  that  they 
could  not  with  impunity  increase  the  rapidity 
of  the  combustion  of  powder;  and  experience 
shows  that  in  1826  and  1827,  when  attempts 
were  made  with  more  powerfully  explosive 
powders  for  those  previously  in  use,  that  the 
bronze  cannons  could  not  withstand  the  force  of 
these  new  powders. 

M.  Piobert,  in  his  interesting  researches  on  the 
effects  of  gunpow'der,  has  shown  that  the  greater 
the  rapidity  of  combustion  of  the  powder,  the 
greater  is  the  tension  of  the  gases  formed  at  the 
moment  of  the  displacement  iff  the  projectile,  and 
the  more  destructive  to  the  cannon.  He  was 
led,  from  these  considerations,  to  propose  a  new 
method  of  charging,  which  consisted  simply  in 
augmenting  the  space  occupied  by  the  charge,  in 
order  to  diminish  the  maximum  tension  of  the 
gases  at  the  instant  of  the  escape  of  the  ball. 
Experience  has  justified  the  value  of  these  re¬ 
commendations,  by  proving  that  bronze  cannons 
of  the  largest  calibre  could,  with  this  mode  of 
charging,  be  fired  nearly  3,000  times  without  in¬ 
jury,  whilst  300  discharges  were  often  sufficient 
to  render  them  useless.  On  applying  the  same 
considerations  to  the  effects  of  gun-cotton,  the 
rapidity  of  whose  combustion  is  so  great,  he 


arrived  at  conclusions  precisely  of  the  same  kind, 
but  still  more  decided. 

It  is  on  account  of  those  opinions,  based  on 
theory  and  practice,  that,  sincesome  chemists  have 
presented  to  the  Academy  several  samples  of  gun¬ 
cotton  to  replace  the  ordinary  powder  for  fire¬ 
arms,  insisting  as  fully  on  their  excess  in  energy 
or  force,  we  now  state  that  what  these  chemists 
regard  as  a  good  quality  we  regard  as  a  great 
fault,  and  of  a  nature  to  give  rise  to  much  danger. 
These  fears  have  been  but  too  fully  justified  by 
experience. 

The  first  accidents  which  arose  in  the  manu¬ 
facture  of  gun-cotton  were  especially  in  the 
process  of  the  drying.  The  spontaneous  explosions 
observed  in  the  stoves,  the  mean  temperature  of 
which  did  not  exceed  75°  to  80°  Centigrade 
(167°  to  176°  Fahr.),  were,  on  account  of  the  fa¬ 
vourable  reception  this  new  product  received,  ac¬ 
counted  for  by  reasons  more  or  less  probable ; 
nevertheless,  it  must  be  remarked  that  this  tem¬ 
perature  was  precisely  that  which  M.  Pelouze 
now  regards  as  that  which  inevitably  announces 
an  explosion.  But  the  accident  in  the  drying- 
house  at  Bouchet,  heated  by  steam,  and  in  which 
a  higher  temperature  than  45°  to  50°  Centigrade 
(130°  to  122°  Fahr.)  could  not  be  obtained  ;  the 
explosion  of  the  small  magazine  in  the  forest  of 
Vincennes,  surrounded  by  palisades,  into  which 
no  person  had  entered  for  several  days,  and  which 
spontaneously  exploded  on  a  Monday,  at  five 
o’clock  in  the  morning,  after  having  been  com¬ 
pletely  isolated  during  the  whole  of  the  preceding 
Sunday; — these  two  explosions,  I  say,  now  re¬ 
ceive  a  natural  explanation,  for  the  facts  recog¬ 
nised  by  MM.  Payen  and  Pelouze,  and  stated  at 
the  commencement  of  this  communication. 

I  will  not  speak  of  the  accident  at  the  works 
at  Hartford,  the  drying-room  of  which  was  not 
heated  higher  than  140°  Centigrade,  nor  of  that 
which  more  recently  occurred  at  Bouchet,  and 
was  the  cause  of  the  loss  of  life  to  four  persons 
employed  in  packing  the  gun-cotton. 

The  researches  of  MM.  Payen  and  Pelouze 
establish  the  fact  that  gun-cotton  cannot,  with¬ 
out  danger,  be  exposed  for  anj'  length  of  time  to 
a  temperature  of  50°  to  60°  Centigrade.  Now, 
would  not  the  artillery- waggons,  and  even  the 
magazines  themselves,  often  be  subjected  to  a 
temperature  as  high  as  this  ?  Gunpowder, 
which  is,  and  with  reason,  considered  so  dan¬ 
gerous  to  keep,  vvill  not  explode  at  a  lower  tem¬ 
perature  than  300°  Centigrade  (572°  Fahr,),  a 
temperature  which  cannot  possibly  be  produced 
by  causes  independent  of  human  instrumentality, 
and,  therefore,  an  instance  of  spontaneous  com¬ 
bustion  of  powder  is  unknown. 

If,  from  these  consequences,  arising  from  the 
keeping  of  the  gun-cotton,  w-e  pass  on  to  the 
consideration  of  the  effects  produced  by  its  use 
in  firearms  and  artillery,  we  shall  here  find  a 
complete  confirmation  of  our  views. 

We  will  first  call  to  mind  that  an  iron  proof 
mortar  burst  and  wounded  an  artilleryman,  from 
the  effect  of  a  charge  of  only  46  grammes  (1^ 
ounces)  of  gun-cotton,  whilst  mortars  of  the  same 
kind  have  been  discharged  with  92  grammes 
(3  ounces)  of  powder  without  one  having  burst. 
From  the  dimensions  of  these  mortars  the  ten¬ 
sion  of  gas  capable  of  producing  this  bursting 
w'as  not  less  than  4,000  atmospheres.  About 
the  same  time  a  small  wrought  iron  proof 
mortar,  charged  with  6|  grammes  of  gun-cotton, 
burst,  wounding  a  workman,  and  nearly  killed 
several  artillery  officers.  Calculation  shows  that 
the  tension  of  gas  was  at  least  from  4,000  to  5,000 
atmospheres. 

Numerous  trials  have  been  made  with  the 
greatest  possible  care,  by  a  commission  of  artil¬ 
lery  officers,  assisted  by  MM.  Pelouze  and 
Coombes.  Various  experiments,  both  as  regards 
the  firearms,  the  quantity  employed  for  charges, 
and  the  composition  of  the  explosive  substances 
employed,  were  made,  and,  although  the  la¬ 
bours  of  the  commission  have  not  yet  termi¬ 
nated,  I  am  able  to  furnish  some  of  the  principal 
results. 

For  muskets  it  was  first  ascertained,  by  the 
aid  of  the  balistic  pendulum,  what  was  the 


charge  of  gun-cotton  which  would  give  an  in¬ 
fantry  musket  ball  the  same  rate  of  velocity  as  a 
charge  of  8  grammes  of  military  powder, 
and  this  was  found  to  he  2.86  grammes.  This 
done,  charges  of  the  same  amount  were  fired 
from  muskets  with  barrels  of  decreasing  lengths, 
from  that  of  the  ordinary  infantry  musket  barrel, 
which  is  1.083  metre  in  length,  and  regulated  by 
relation  to  the  calibre  or  diameter  of  the  ball ; 
64,  49,  32,  29,  22,  16,  11,  7,  5,  and  4  times  the 
calibre. 

The  rates  of  velocity  given  to  the  balls  were 
indicated  by  means  of  the  balistic  pendulum  al¬ 
ways  firing  at  the  same  distance. 

From  the  results  furnished  by  these  experi¬ 
ments,  the  force  communicated  to  the  balls  by 
the  same  charges,  and  with  different  lengths  of 
barrel,  could  be  determined,  which  very  soon 
proved  the  effects  of  the  rapid  combustion  of  the 
gun-cotton,  and  showed  at  the  first  instant  of 
the  discharge  of  the  ball  that  the  tension  of  the 
gases  developed  by  this  substance  was  more  than 
double  (at  least  2.30  times)  that  of  the  gases  de¬ 
veloped  by  gunpowder. 

It  was  also  proved  that  with  charges  exceeding 
4  to  5  grammes  of  gun-cotton  the  balls  were 
completely  deformed,  and  often  divided  into 
several  irregular  fragments,  a  circumstance 
which  rendered  the  firing  very  uncertain.  On 
continuing,  notwithstanding  this,  to  fire  with 
increased  charges,  we  found  that  almost  all  the 
musket-barrels  burst  at  the  first  discharge,  with 
a  charge  of  from  7  to  7i  grammes  of  gun-cotton, 
whilst,  in  the  ordinary  proof  trials,  these  barrels 
withstood  a  charge  of  27^  grammes  of  fine 
sporting  powder.  Now,  in  battle,  it  not  un- 
frequently  happens  that  a  musket  has  at  the 
same  time  two  or  three  charges,  which,  in  the 
case  of  gun-cotton,  would  be  attended  with  most 
serious  consequences. 

But,  besides  this,  it  has  been  found  by  long 
experience  that  an  ordinary  infantry  musket 
can  be  fired  off  from  25,000  to  30,000  times, 
with  a  charge  of  8  to  10  grammes  of  military 
powder,  without  bursting  ;  whilst  experience 
has  also  shown  that,  after  500  discharges  with 
the  weak  charge  of  2.86  grammes  of  gun-cotton, 
almost  all  the  musket-barrels  have  burst.  These 
results  are  doubtless  sufficiently  conclusive, 
without  further  insisting  on  them.  I  will  only 
add  that  various  trials  were  made  by  the  artil¬ 
lery  to  diminish  the  rapidity  of  the  combustion 
of  the  gun-cotton,  in  employing  it  carded,  more 
or  less  compressed,  spun,  twisted,  woven,  re¬ 
duced  to  a  pulp,  in  small  pieces,  in  powder,  &c. ; 
that  experiments  were  also  made  with  hemp, 
sawdust,  &c.,  as  substitutes  for  cotton,  and  that 
all  these  attempts  failed ;  some  of  the  products 
being  less  powerful,  more  variable  in  their 
effects,  and  yet  quite  as  dangerous  as  the  carded 
gun-cotton,  if  not  more  so. 

As  to  the  azotic  paper,  which  M.  Pelouze 
considered  as  more  powerful  than  powder,  we 
have  tried  it,  made  of  different  kinds  of  paper, 
and  have  experimented  on  some  prepared  by 
M.  Pelouze  himself.  The  results  of  the  firing 
with  this  substance  have  been  very  irregular, 
always  inferior  to  those  in  which  gun-cotton 
was  employed,  and  generally  of  no  effect  what¬ 
ever  ;  the  balls  were  scarcely  driven  from  the 
muskets. 

To  the  experiments  made  with  firearms  suc¬ 
ceeded  trials  made  with  bronze  cannons,  the 
usual  charge  of  powder  for  which  is  2  kilo¬ 
grammes  (nearly  4^  lbs.).  According  to  the 
preceding  observations,  the  equivalent  charge 
of  gun-cotton  should  be  about  700  grammes 
(about  23  ounces),  but  it  was  thought  more  pru¬ 
dent  to  commence  firing  with  charges  of  200, 
300,  and  400  grammes.  It  was  first  ascertained 
that  the  density  most  suitable  for  obtaining  the 
maximum  velocity  with  the  gun-cotton  was  that 
of  0.33,  as  in  the  case  of  the  muskets.  After  5 
discharges  only  at  this  density,  and  using  400 
grammes  for  a  charge,  the  cannon  began  to  show 
signs  of  wear.  Five  more  discharges  were  made, 
using  the  same  charge,  at  a  density  of  0.500. 
The  symptoms  of  wear  rapidly  increased,  and, 
after  15  charges  of  500  grammes,  15  of  600 
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grammes,  and  10  of  700  grammes,  an  opening  of 
1^  inches  in  length,  and  more  than  an  inch  in 
width,  appeared  ;  thus  this  cannon,  after  no 
more  than  55  discharges  had  been  fired  from  it, 
was  completely  destroyed. 

In  presence  of  these  results  I  am  of  opinion 
that  there  can  be  no  doubt  as  to  the  destructive 
effects  produced  by  the  gun-cotton  on  firearms — 
effects  surpassing  all  precautions ;  thus  proving, 
both  from  the  dangers  of  its  manufacture,  its 
keeping,  and  its  employment,  the  correctness  of 
the  opinion  w'e  had  formed  from  the  first  of  the 
dangerous  properties  of  the  gun-cotton. 

In  reference  to  the  above,  M.  Gaudin  states 
that  there  exists  a  very  great  difference  between 
the  various  kinds  of  gun-cotton,  from  that  of  the 
simply  explosive  (fusant),  to  that  of  the  ful¬ 
minating  {fulminant),  the  former  being  obtained 
by  immersion  of  the  cotton  in  the  concentrated 
sulphuric  acid  of  commerce  mixed  with  salt¬ 
petre  ;  and  the  latter  by  dipping  the  cotton  in  a 
mixture  of  monohydrated  nitric  acid  mixed  with 
nordhausen  or  fuming  sulphuric  acid ;  the  for¬ 
mation  of  this  latter  product  appearing  also  to 
take  place  instantaneously. 

“  Indeed,”  says  M.  Gaudin,  “  that  which  I 
have  prepared  was  allowed  to  remain  but  a  few 
seconds  in  the  mixture  of  the  acids— just  a  suffi¬ 
cient  time  to  allow  the  cotton  to  imbibe  the 
liquid — then  quickly  removed,  and  washed  in  a 
large  quantity  of  water.” 

The  gun-cotton  so  prepared  forms  a  kind  of 
fulminating  powder,  which  bursts  the  firearms 
in  which  it  is  employed.  In  an  experiment  made 
by  M.  Lelong,  the  pistol  was  shattered  to  pieces 
by  the  first  discharge.  It  w'ould,  therefore, 
appear  very  important  to  ascertain  with  certainty 
whether  the  transformation  of  the  cotton  into  an 
explosive  substance  always  takes  place  instan¬ 
taneously,  and  if  its  energy  is  proportioned  to 
the  concentration  of  the  mixed  acids,  as  I  am  of 
opinion  it  is.  If  so,  it  would  appear  certain  that 
every  kind  of  gun-cotton  would  be  composed  of 
a  series  of  explosive  substances  of  different  de¬ 
grees  of  strength ;  the  portion  of  cotton  first 
moistened  being  the  most  energetic,  and  the  re¬ 
maining  portions  each  diminishing  in  force,  down 
to  the  portion  last  brought  under  the  influence 
of  the  acid  mixture,  which  would  be  simply  ex¬ 
plosive  {fumant)  substance,  or  xyloidine.  For 
the  same  reason,  the  fulminating  paper  would  be 
also  composed  of  layers  or  strata  of  different 
degrees  of  strength.  Adding  to  this  the  im¬ 
perfect  manner  in  which  the  paper  could  be 
washed,  from  the  compressed  state  of  its  fibres, 
it  would  readily  be  seen  that  paper  must  always 
be  inferior  in  its  balistic  effects  to  gun-cotton, 
especially  when  brought  to  act  in  free  pro¬ 
jectiles. 

The  spontaneous  combustions  which  have 
taken  place  appear  to  me  to  be  entirely  due  to 
an  imperfect  washing  of  the  cotton  after  its 
removal  from  the  acid  mixture. 


FILTRATION  AND  PURIFICATION  OF  OILS. 

It  is  known  that  those  vegetable  oils  intended 
to  be  used  for  lamps,  and  particularly  linseed 
oil,  should  be  subjected  to  the  action  of  sul¬ 
phuric  acid,  which  improves  the  colour,  and 
facilitates  the  burning.  It  is  afterwards  fil¬ 
tered.  The  oils  that  are  not  intended  to  be 
burned  also  require  filtering  after  their  extrac¬ 
tion,  in  order  to  clarify  them,  and  take  away  im¬ 
purities,  which  cannot  be  removed  by  merely 
allowing  it  to  settle,  and  pouring  it  off.  Formerly 
this  filtering  process  was  effected  by  pouring  the 
oil  on  layers  of  sawdust,  of  different  degrees  of 
thickness,  covered  with  a  little  hemp.  Some¬ 
times  layers  of  cotton  were  used.  This  filtering 
process  is  usually  repeated,  and  it  proceeds  very 
slowly.  The  operation  of  filtering  and  the  clari¬ 
fication  of  oils,  which  is  an  integral  part  of  the 
purification,  w'as  in  this  state  when  M.  Fonoielle 
invented  a  filter,  which,  in  the  first  instance,  was 
intended  for  river  water.  The  part  of  this  filter 
which  was  really  new  was  the  making  use  of  the 
pressure  of  more  than  one  atmosphere,  obtained 
by  the  column  of  liquid  to  be  filtered.  This 
simple  arrangement  increased  the  produce  in  the 


proportion  of  seventeen  to  one.  The  idea  was 
afterwards  entertained  of  replacing  the  pressure 
produced  by  the  column  of  liquid  by  the  pressure 
afforded  by  air  compressed  by  a  forcing-pump. 
It  would  naturally  be  supposed  that  the  filters  of 
Fonoielle,  producing  in  a  given  space  of  time 
seventeen  times  more  than  others,  would  require 
proportionately  more  frequent  cleaning ;  but 
this  was  not  the  case,  because,  during  the 
pressure,  the  whole  mass  of  filtering  materials 
assisted  in  producing  the  required  effect.  It  is, 
indeed,  requisite  to  clean  the  layers  of  filtering 
materials  frequently,  and  it  is  impossible  this 
should  be  otherwise  ;  but  M.  Fonoielle  invented 
an  ingenious  method  of  cleaning  the  filters  with¬ 
out  taking  the  apparatus  to  pieces.  This 
Fonoielle  filter  was  pronounced  excellent  when 
applied  to  the  purification  of  water,  and  it  was 
soon  considered  desirable  to  extend  its  applica¬ 
tion  to  the  clarification  of  oils  ;  but  the  height 
requisite  to  be  given  to  the  column  of  oil,  in 
order  to  procure  the  proper  degree  of  pressure, 
became  a  serious  inconvenience  when  the 
weather  was  cold.  The  oil,  in  fact,  would  be¬ 
come  congealed,  if  care  were  not  taken  to  keep  it 
sufficiently  warm.  Now,  the  height  of  the 
column  of  oil  was  at  least  upwards  of  eleven 
yards,  a  very  inconvenient  height,  as  the  purifi¬ 
cation  of  oil  is  generally  effected  in  very'  confined 
situations  ;  besides,  the  method  of  cleaning  the 
filters,  which  did  very  well  in  filtering  water,  is 
not  attended  with  the  same  advantage  with 
respect  to  oils,  on  account  of  their  greasy  nature. 

In  the  method  of  filtering  oils  adopted  by 
Fonoielle,  the  fluid  enters  through  the  lower  part 
of  the  filter,  and  the  lower  filtering  layer  is  the 
first  which  is  choked  up  and  filled  with  the  dregs, 
so  that,  if  cleaning  is  necessary,  the  whole  filter 
must  be  taken  to  pieces.  It  is  alleged  that  by 
pressure  all  the  layers  contribute  to  the  cleansing; 
the  answer  is,  that  in  filtering  oil  such  an  effect 
should  be  avoided  ;  the  first  layers  should  stop 
the  most  of  the  impurities,  and  be  of  such  ma¬ 
terials  that  a  slight  pressure  should  extract  the 
dirt  when  they  require  cleaning.  By  admitting 
the  liquid  at  the  lower  part  of  the  apparatus,  it 
is  requisite  to  use  a  strainer  above,  by  which  the 
filtering  materials  maybe  retained  in  their  places, 
as  the  pressure  from  below  tends  to  force  them 
upwards.  The  strainer  should  be  held  down  by 
a  screw,  and,  if  it  be  turned  too  tight,  the  layers, 
by  being  squeezed  together,  will  not  allow  the 
fiuid  to  pass  through  them  readily,  and  the  action 
of  the  filter  will  consequently  be  retarded, 
though  the  oil  that  does  come  through  is  of  good 
quality. 

Subsequent  improvements  have  been  made  in 
this  filter,  with  the  following  results: — MM. 
Hardempont,  the  widow  Decejean  and  Son, 
purifiers  of  oil  at  St.  Quentin,  having  been  in¬ 
formed  of  the  new  method  of  filtering,  and  being 
also  acquainted  with  the  high  expectations  of 
the  French  company  who  make  use  of  the 
Fonoielle  process,  were  desirous  of  accurately 
ascertaining  the  results  previously  to  entering 
into  any  arrangement.  They  sent  M.  Beranger, 
the  director  of  the  mechanical  part  of  their  ma¬ 
nufactory,  to  the  establishments  of  other  oil- 
purifiers  who  adopted  the  plan  of  Fonoielle,  and 
requested  that,  alter  he  had  made  the  requisite 
investigation,  he  would  endeavour  to  ascertain  if 
it  were  not  possible  to  obtain  the  same  result  by 
the  adoption  of  other  methods  which  wmuld  be 
exempt  from  the  inconveniences  that  we  have 
pointed  out ;  and  they  placed  at  his  disposal  the 
apparatus  which  he  might  require  for  the  pur¬ 
pose. 

M.  Beranger,  stimulated  by  his  patrons,  con¬ 
ceived  the  idea  of  filtering  in  an  inverse  manner 
to  the  method  adopted  by  M.  Fonoielle,  and  of 
regularly  employing  the  atmospheric  pressure, 
by  making  a  vacuum  below  the  filtering  beds. 
By  adopting  this  plan  very  successful  results 
w'ere  obtained.  On  this  filter  the  vacuum  is  not 
effected  with  steam,  but  by  a  suction-pump, 
which  has  at  the  same  time  a  forcing  power  ; 
that  is,  the  oil— which  is  continually  drawn  into 
a  reservoir  below  the  filtering  beds — enters  the 
pump,  and  the  piston,  in  ascending,  forces  it  into 


another  reservoir,  whence  the  contents,  properly 
clarified,  are  drawn  off  by  a  stopcock. 

The  filtering-beds,  composed  of  animal  and 
vegetable  charcoal,  of  sand,  gravel,  of  sawdust, 
and  hemp,  are  placed  till  they  are  sufficiently 
thick  in  a  cylindrical  vase  of  cast  iron.  The 
pump  is  rotative,  so  as  to  facilitate  its  use,  and 
one  man  alone  is  very  well  able  to  keep  it  in 
action  for  a  day,  which  would  be  a  very  insuffi¬ 
cient  power  for  a  forcing-pump. 

"With  this  apparatus,  which  is  so  simple,  the 
filtering  cylinder  being  nearly  one  metre  in 
diameter,  in  the  course  of  twelve  hours  more 
than  50  hectolitres  (1,100  gallons)  of  perfectly 
clear  oil  can  be  obtained,  superior  to  any  ever 
obtained  before.  The  quantity  produced  by  the 
Fonoielle  filter  does  not  exceed  20  hectolitres 
(440  gallons)  in  twelve  hours.  With  respect  to 
the  oils  intended  for  lighting,  they  must  always 
be  acted  on  by  sulphuric  acid,  but  only  half  the 
quantity  commonly  used  is  required.  The 
pump  has  a  piston,  which  is  twelve  centimetres 
(4^  inches)  in  diameter.  The  thickness  of  the 
filtering  layers  is  upwards  of  two  yards.  The 
clarification  of  fish  oils — the  consumption  of 
which  is  now  prodigious,  and  which,  in  con¬ 
sequence  of  the  expense  of  vegetable  oils,  is 
now  used  for  lighting — can  also  be  greatly  im¬ 
proved  by  the  new  method  of  filtering. — Patent 
Journul. 


MISCELLANEA. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 


Robert  Angus  Smith,  of  Manchester,  for  co¬ 
vering  or  coating  the  interior  surfaces  of  metallic 
pipes  with  coal-tar.  Patent  dated  October  19th, 
1848.  Enrolled  April  10th,  1849. 

The  patentee  proposes  to  cover  or  coat  the  in¬ 
terior  surfaces  of  metal  pipes  intended  for  the 
conveyance  of  water,  &c. ,  with  coal-tar,  to  pro¬ 
tect  them  from  the  oxidizing  action  of  the  water, 
&c. 

The  process,  as  stated  by  the  patentee,  is  as 
follows  :  — 

Ordinary  coal-tar  is  distilled  until  it  acquires 
a  thick,  pitch-like  consistence.  The  thick  tar  is 
kept  melted  in  a  suitable  vessel,  of  sufficient 
capacity  to  receive  the  pipes  to  be  coated,  be¬ 
neath  the  surface  of  the  coal-tar.  The  vessel  is 
maintained  at  a  heat  of  about  300®  F.  The  in¬ 
terior  surfaces  of  the  pipes  to  be  coated  are 
cleaned  from  oxide,  &c.,  by  any  known  means, 
so  as  to  present  a  bright,  clean,  metal  surface. 
The  pipes  are  heated  by  a  stove,  or  other  means, 
to  about  300°  Falir.,  and  then  placed  in  the 
melted  coal-tar,  where  they  are  allowed  to  re¬ 
main  for  about  one  hour.  At  the  end  of  this 
time  they  are  removed  from  the  vessel  contain¬ 
ing  the  coal-tar,  when  a  coating  of  it  will  be 
found  to  adhere  closely  to  the  surface  of  the 
pipes.  The  patentee  proposes  also  to  pour 
linseed  oil  over  the  surfaces  of  the  pipes  (im¬ 
mediately  after  taking  them  out  of  the  coal¬ 
tar-bath),  for  the  purpose  of  removing  therefrom 
the  superfluous  coal-tar.  In  place  of  heat¬ 
ing  the  pipes  to  the  temperature  above  stated, 
previous  to  placing  them  in  the  coal-tar,  the 
patentee  states  he  sometimes  places  them  at 
once,  while  at  the  ordinary  temperature,  in  the 
bath,  and  then  allows  them  to  remain  until  a 
short  time  after  they  have  acquired  the  tempera¬ 
ture  of  the  coal-tar  (the  whole  time  being  about 
one  hour  and  a  half),  when  they  are  removed, 
and  treated  as  before  stated. 

The  patentee  claims  : — 

The  covering  or  coating  the  interior  surfaces 
of  pipes  with  coal-tar  by  the  aid  of  heat. 

John  Ashby,  of  Carshalton,  in  the  county  of 
Surrey,  miller,  for  certain  improvements  in  ma¬ 
chinery  applicable  to  cleaning  grain  and  dressing 
meal.  Patent  dated  October  12th,  1848.  Enrolled 
April  12th,  1849. 

The  cleaning  of  grain  is  usually  performed  by 
what  is  commonly  known  as  the  “  smut  ma- 
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chine,”  which  consists  of  two  vertical  concentric 
cylinders  of  wire  cloth,  the  outer  one  being  fixed 
or  stationary,  while  the  inner  rotates  within  it. 
The  wheat  being  introduced  at  the  top,  by  a 
suitable  channel,  passes  down  through  the  space 
between  the  cylinders,  and,  during  its  descent, 
the  smut  particles  become  reduced  to  duSt,  and 
are  forced  through  the  outer  cylinder.  Now, 
the  first  subjoined  improvement  in  this  part  of 
the  grain-cleaning  machine  consists  in  the  con¬ 
struction  of  the  rubbing  surface  of  these  cylinders, 
by  which  the_machine  is  rendered  more  lasting, 
easier  of  repair,  and  also  performs  its  work  in  a 
more  satisfactory  manner.  The  improved  sur¬ 
face  is  formed  by  combining  together  a  series  of 
vertical  angular  bars  (being  in  the  direction  of 
the  length  of  the  cylinders),  secured  together, 
and  placed  on  the  surfaces  of  the  cylinders.  For 
this  purpose  the  patentee  prefers  bars  with  tri¬ 
angular  cross  section.  Other  forms  of  bars  pre¬ 
senting  angles  may  be  employed,  such  as  square, 
rectangular,  &c.,  but  the  patentee  believes  the 
triangular  to  be  the  best  suited  for  the  purpose. 
The  bars  are  connected  with  each  other  by  strips 
of  thin  sheet  metal,  laced  or  interwoven  with 
them,  in  the  manner  of  wicker  work,  and  by 
which  they  are  bound  firmly  together,  but  with 
small  interstices  between  each,  according  to  the 
thickness  of  the  metal  strips.  Two  or  three  of 
these  strips  are  placed  in  close  proximity,  but 
disposed  in  sets  at  distances  throughout  the 
length  consistent  with  the  requisite  strength. 
In  preparing  this  angular  fabric,  the  patentee 
prefers  it  being  made  in  segments  of  about  the 
third  of  a  cylinder,  by  which  it  is  very  readily 
placed  on  the  surfaces ;  the  ends  of  the  metal 
strips,  being  allowed  to  project,  are  turned  up  at 
right  angles ;  and  when  secured  to  the  cylin¬ 
ders  are  clamped  together  by  longitudinal  bars, 
bolted  to  each  other,  and  forming  the  connection 
of  the  segments  before  mentioned.  Rapid  mo¬ 
tion  being  communicated,  as  usual,  by  a  shaft  to 
the  internal  cylinder,  the  grain,  in  its  descent 
through  the  space  between  the  two  cylinders,  is 
violently  beaten  by  the  angular  projection,  by 
which  the  coating  of  the  grain  is  speedily 
cleansed  from  dirt  and  all  extraneous  matters  ; 
at  the  same  time  the  smut  particles  become  pul¬ 
verized,  and  partially  driven  through  the  inter¬ 
stices  between  the  angulars  bars  of  the  external 
cylinder,  and  enter  the  outer  casing.  The  grain 
on  passing  out  at  the  bottom  is  received  on  an 
inclined  shoot,  which  delivers  it  at  about  the 
centre  of  an  opening,  up  which  a  strong  current 
of  air  is  impelled,  which  prevents  any  of  the 
grain  passing  down,  but  carries  it  upwards  ;  the 
opening  being  into  a  large  casing,  from  which  the 
air  escapes  diagonally  at  the  opposite  corner,  the 
grain  is  merely  thrown  over  a  low  inclined  par¬ 
tition,  forming  one  side  of  the  air  inlet  aper¬ 
ture  ;  while  thd  lighter  particles  of  dust  and 
other  extraneous  matter  are  carried  still  higher, 
and  thrown  over  another  inclined  partition, 
thereby  effectually  cleaning  and  freeing  the  grain 
from  dirt. 

The  current  of  air  is  produced  by  an  exhaust¬ 
ing  fan  placed  in  the  egress  channel  from  the 
separating  case,  the  chambers  for  receiving  the 
grain  and  dirt  being,  of  course,  quite  close,  to 
prevent  the  admission  of  air  otherwise  than  at 
the  proper  point ;  the  shoot  on  which  the  grain 
is  received  from  the  machine  is  furnished  with  a 
hinged  flap  which  rests  on  the  grain  and  prevents 
air  being  drawn  through  the  machine. 

In  order  to  regulate  the  current  of  air,  a  par¬ 
tition  is  hinged  at  the  bottom  of  the  separating 
case,  so  as  to  incline  in  any  position,  and  thus 
contract  the  upper  part  of  the  casing  from  which 
the  air  is  drawn,  as  before  explained;  the  in¬ 
clined  surfaces,  over  the  upper  edges  of  which 
the  grain  and  dirt  are  severally  carried,  are  also 
adjustable  in  their  height ;  the  lower  one,  which 
is  contiguous  to  the  inlet  air  aperture,  is  so  con¬ 
structed  as  at  the  same  time  to  contract  or  extend 
this  opening. 

What  the  patentee  claims  with  regard  to  this, 
the  first  part  of  his  invention,  is 

First.  The  covering  of  the  cylinders  of  grain- 

cleaning  machines  with  a  fabric  composed  of 


angular  bars  of  iron,  held  together  by  strips  of 
sheet  metal,  interlaced  therewith,  and  set  at 
suitable  distances  apart,  as  explained. 

Secondly.  The  arrangement  for  regulating'the 
current  of  air  in  grain-cleaning  machines,  as  ex¬ 
plained. 

The  second  part  of  this  invention  relates  to 
improvements  in  the  machinery  for  dressing 
meal  or  flour,  by  which  the  operation  is  greatly 
accelerated  ;  and  which  consists  in  the  applica¬ 
tion  of  an  exhausting  apparatus  to  such  ma¬ 
chines,  by  which  a  more  rapid  passage  of  the 
flour  through  the  wire-cloth  is  effected. 

This  improvement  is  shown  in  connection  with 
the  improved  dressing-machine  for  which  a 
patent  was  granted  to  William  Ashby  on  the  25tli 
of  April,  1846  ;  in  which  machine  the  dressing- 
cylinder  is  placed  in  a  vertical  position,  and  in 
which  the  flour  is  received  on  two  surrounding 
shelves,  placed  on  different  levels ;  the  upper 
shelf  receiving  the  best,  and  the  under  seconds 
or  worst,  quality.  In  the  surrounding  casing 
which  encloses  the  cylinder  a  vertical  opening 
is  found  leading  into  a  channel,  at  the  top  of 
which  an  exhaust-fan  is  situated ;  this  receives 
motion  from  the  brush-shaft,  which  causes  air  to 
enter  the  cylinder,  and,  passing  through  the 
meshes  of  the  wire-cloth,  carries  the  particles  of 
flour  along  with  it ;  but,  immediately  escaping, 
this  flour  remains  no  longer  subject  to  the  agita¬ 
tion  which  before  held  it  in  suspension,  and, 
from  its  specific  gravity,  falls  on  the  receiving- 
shelf,  from  which  it  is  removed  in  the  ordinary 
manner,  Avhile  the  air  passes  up  through  the 
exhaust  apparatus.  The  exhaust-passage  is  so 
constructed  that  any  flour  partially  carried  up¬ 
wards  returns  on  its  inclined  surface  to  the  re¬ 
ceiving-shelf. 

In  the  application  of  this  principle  to  the 
ordinary  flour- dressing  machines,  where  the 
cylinders  are  placed  in  an  inclined  position,  the 
patentee  adapts  a  brushing  apparatus  to  the 
interior  of  the  cylinder,  for  the  purpose  of  brush¬ 
ing  out  the  coagulated  portions  of  the  flour  ad¬ 
hering  to  the  meshes.  This  apparatus  consists 
of  a  series  of  brushes,  each  fastened  by  a  stem 
similar  to  the  handle  of  the  ordinary  paint-brush 
to  a  bar  parallel  to,  and  on,  the  exterior  of  the 
cylinder,  from  which  the  brushes  project  so  as  to 
pass  between  the  circumferential  ribs  of  the 
cylinder,  between  which  the  brushes  have  room 
for  a  little  movement  in  the  direction  of  the 
length  of  the  cylinder.  The  bar  to  which  the 
brushes  are  affixed  is  connected  at  one  end  to  a 
bell-crank ;  the  opposite  arm  is  in  connection 
with  a  small  crank  driven  from  the  brush-shaft, 
so  as  to  impart  to  the  brushes  a  rapid  reciprocating 
movement,  which  causes  them  to  traverse  across 
the  space  between  the  ribs  ;  the  cylinder  itself, 
having  a  slow  rotating  movement  imparted  to  it, 
brings  the  whole  surface  under  the  action  of  the 
brushes.  The  brush- bar  is  so  fitted  in  its  bear¬ 
ings  that  the  brushes,  on  coming  in  contact  with 
the  longitudinal  ribs,  cant  the  bar,  and  slip  over 
such  bars  without  detriment  to  the  brushes. 

A  train  of  wheels  fitted  on  stud-pins  to  the 
fixed  plates  at  the  end  of  the  cylinder  reduces 
the  motion  given  to  it  ;  the  first  of  this  train 
gears  with  the  brush-shaft,  and  is  the  driver  of 
the  reciprocating  brushes,  as  explained. 

'J’he  claims  for  this  part  are  : — 

First.  The  application  to  machines  for  dressing 
meal  or  flour  of  an  exhausting  apparatus, 
whereby  the  air  Avhieh  enters  the  dressing- 
cylinder,  or  bolting- cloth,  may'  be  drawn  out  at 
the  periphery'  thereof,  for  the  purpose  before  ex¬ 
plained. 

Secondly.  Giving  traverse  motion  in  the  line 
of  the  dressing-cylinder’s  axis  to  the  external 
brushes  of  meal  or  flour  dressing  machines,  for 
the  purpose  set  forth. 


PATENTS  RECENTLY  GRANTED. 


LIST  OP  ENGLISH  PATENTS  FOR  THE  AVEEK  ENDING 
APRIL  19th,  1849. 

Charles  Alexander  Broquette,  of  Rue  Neuve 
St.  Nicholas,  St.  Martin,  in  the  Republic  of 
France,  chemist,  for  improyements  in  printing 


and  dyeing  fibrous  and  other  materials.  Patent 
dated  April  21st,  1849  ;  six  months. 

William  Kilner,  of  Sheffield,  in  the  county  of 
York,  engraver,  for  improvements  in  manufac¬ 
turing  railway  and  other  axles  and  wheels,  and 
in  machinery  to  be  employed  in  such  manufac¬ 
ture.  Patent  dated  April  24th,  1849  ;  six  months. 

Lewis  Vernet,  of  Buenos  Ayres,  for  a  method 
of  preserving  from  destruction  by  worms,  insects, 
decay,  and  fire,  certain  vegetable  and  animal 
substances.  Patent  dated  April  24th,  1849  ;  six 
months. 

Thomas  Ilarcourt  Thompson,  of  Blackheath- 
hill,  civil  engineer,  for  certain  improvements  in 
apparatus  for  preventing  the  rise  of  effluvium 
from  drains,  sewers,  cesspools,  and  other  places  ; 
and  in  apparatus  and  machinery  for  regulating 
the  levels  of  waters  in  rivers,  reservoirs,  and 
canals.  Patent  dated  April  26th,  1849;  six 
months. 

George  Simpson,  of  Newington-butts,  chemist, 
and  Thomas  Forster,  of  Streatham,  manufac¬ 
turer,  for  improvements  in  manufacturing  or 
treating  solvents  of  indiarubber,  and  of  other 
gums  or  substances.  Patent  dated  April  26th, 
1849 ;  six  months. 

John  Barsham,  of  Chelmsford,  in  the  county 
of  Essex,  manufacturer,  for  improvements  in 
separating  the  fibre  from  cocoa-nut  husks. 
Patent  dated  April  26th,  1849  ;  six  months. 

Charles  lies,  of  Bordesley  Works,  Birming¬ 
ham,  machinist,  for  improvements  in  manu¬ 
facturing  picture-frames,  inkstands,  and  other 
articles  in  dies  or  moulds ;  also  in  producing 
ornamental  surfaces.  Patent  dated  April  26th, 
1849  ;  six  months. 

William  Faulconbridge,  of  Long-lane,  Ber¬ 
mondsey,  in  the  county  of  Surrey,  for  improve¬ 
ments  in  the  manufacture  of  hose- pipes,  driving- 
bands,  and  valves  for  atmospheric  railways. 
Patent  dated  April  26th,  1849  ;  six  months. 

Bartholomew  Benjowski,  of  Bow-street, 
Covent-garden,  major  in  the  late  Polish  army, 
for  improvements  in  the  apparatus  for,  and 
process  of,  printing.  Patent  dated  April  26th, 
1849 ;  six  months. 

Robert  Oxland,  of  Plymouth,  chemist,  and  John 
Oxland,  of  the  same  place,  chemist,  for  improve¬ 
ments  in  the  manufacture  of  sugar.  Patent 
dated  April  26th,  1849  ;  six  months. 

William  Henry  Burke,  of  Tottenham,  manu¬ 
facturer,  for  improvements  in  the  manufacture 
of  airproof  and  waterproof  fabrics ;  and  in  the 
preparation  of  caoutchouc  and  gutta  percha, 
either  alone  or  in  combination  with  other  mate¬ 
rials,  the  same  being  applicable  to  articles  of 
wearing  apparel,  bands,  straps,  and  other  similar 
useful  purposes.  Patent  dated  April  26th,  1849  ; 
six  months. 

John  Horsley,  of  Ryde,  in  the  Isle  of  Wight, 
practical  chemist,  for  certain  improvements  in 
preventing  incrustation  in  steam  and  other 
boilers  ;  also  for  purifying,  filtering,  and  other¬ 
wise  rendering  water  fit  for  drinkable  purposes. 
Patent  dated  April  26th,  1849  ;  six  months. 

Alphonse  Gamier,  late  of  Paris,  in  the  Re¬ 
public  of  France,  but  now  of  South-street, 
Finsbury,  merchant,  for  certain  improvements 
in  extracting  and  preparing  colouring  matter 
from  orchil.  Patent  dated  April  26th,  1849 ;  six 
months. —  (Communication.) 

James  Wilson,  of  Old  Bond-street,  tailor,  for 
improvements  in  trusses.  Patent  dated  May 
1st,  1849  ;  six  months. 

James  Godfrey  Wilson,  of  Millman’s-row, 
Chelsea,  engineer,  for  certain  improvements  in 
the  manufacture  of  glass,  and  in  machinery  and 
apparatus  connected  theretyith.  Patent  dated 
May  1st,  1849;  six  months. 

Alexander  Munkiltritch,  of  Manchester,  mer¬ 
chant,  for  an  improved  composition  of  matter, 
which  is  applicable  as  a  substitute  for  oil,  for  the 
lubrication  of  machinery,  and  for  other  purposes. 
Patent  dated  May  Ist,  1849;  six  months.— 
(Communication.) 

John  Dalton,  of  Hollingworth,  in  the  county 
of  Chester,  calico-printer,  for  a  certain  improve¬ 
ment,  or  certain  improyements,  in  printing 
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calicos  and  other  surfaces.  Patent  dated  May 
1st,  1849  ;  six  months. 

Samson  Waller,  of  Bradford,  in  the  county  of 
York,  manufacturer,  for  certain  improvements  in 
machinery  or  apparatus  for  weaving.  Patent 
dated  May  3d,  1849  ;  six  months. 

Thomas  Wentworth  Buller,  of  Sussex-gardens, 
Hyde-park,  Esq.,  for  improvements  in  the  manu¬ 
facture  of  earthenware.  Patent  dated  May  3d, 
1849 ;  six  months. 

Matthew  Kennedy,  of  Manchester,  cotton- 
spinner,  for  certain  improvements  in  the  method 
of  packing  “  cops”  of  cotton,  and  other  fibrous 
materials,  and  in  the  apparatus  connected  there¬ 
with.  Patent  dated  May  3d,  1849  ;  six  months. 

Thomas  Whaley,  of  Chorley,  in  the  county  of 
Lancaster,  coal-proprietor,  and  Richard  Ashton 
Lightoller,  of  the  same  place,  cotton-spinner,  for 
certain  improvements  in  machinery  or  apparatus 
for  manufacturing  bricks  and  tiles.  Patent  dated 
May  3d,  1849  ;  six  months. 


PATENTS  RECENTLY  EXPIRED. 

J.  Stevenson  and  J.  Ruthven,  Edinburgh,  for 
a  method  of  cutting  wood  by  certain  improved 
instruments.  Patent  dated  April  28th,  1835  ; 
expired  April  28th,  1849. 

C.  W.  Rowley,  Kensington,  engineer,  for  cer¬ 
tain  improvements  in  boilers  applicable  to  steam- 
engines,  and  other  purposes.  Patent  dated 
April  28th,  1835  ;  expired  April  28th,  1849. 

W.  S.  Potter,  Middlesex,  merchant,  for  cer¬ 
tain  improvements  for  rendering  fabrics  water¬ 
proof.  Patent  dated  April  28th,  1835  ;  expired 
April  28th,  1849. — (Communication.) 

J.  S.  C.  Minister,  Edinburgh,  for  certain  im¬ 
provements  in  the  construction  of  guns  or 
muskets,  and  other  firearms.  Patent  dated  April 
28th,  1835  ;  expired  April  28th,  1849. 

J.  Dodds,  Stafford,  engineer,  for  certain  im¬ 
provements  in  the  construction  of  firearms,  parts 
of  which  improvements  may  be  applied  in  the 
making  and  using  of  cannon  and  other  ordnance. 
Patent  dated  April  30th,  1835  ;  expired  April 
30th,  1849. 


Apothecaries’-hall. — The  following  are  the 
names  of  the  gentlemen  who  passed  their  exami¬ 
nation  in  the  science  and  practice  of  medicine, 
and  received  certificates  to  practise,  on  Thursday, 
the  3d  of  May  :  —Thomas  Mudge,  Bodmin,  Corn¬ 
wall  ;  George  Anthony  Kinsopp  Lake,  Devon¬ 
shire  ;  Daniel  Rossiter,  Prome,  Somerset ; 
George  Down,  Pimlico. 

City  Commissioners  of  Sewers. — On  Tues¬ 
day,  May  1,  a  court  was  held,  over  which  Mr. 
Deputy  Peacock  presided.  The  City  and  the 
Chartered  Gas  Companies  proposed  a  reduced 
scale  of  charges  for  lighting ;  the  proposition 
was  received  with  applause,  and  Mr.  Deputy 
Harrison  moved  that  their  offers  be  accepted, 
which  motion  was  seconded  by  Mr.  Deputy 
Cook,  and  unanimously  agreed  to.  Mr.  Deputy 
Godson  said  the  commissioneis  and  the  public 
had  to  thank  the  Great  Central  Gas  Company 
for  the  reduction,  such  as  it  was,  and  he  had  no 
doubt  they  would  have  to  thank  that  company 
for  still  further  reduction.  The  court  then  ad¬ 
journed.  It  is  understood  that  this  reduction 
will  not  at  all  affect  the  intention  with  regard  to 
the  new  bill,  which  will  be  most  vigorously  pro¬ 
secuted  next  session. 

Elexible  Ivory. — It  has  been  long  known 
that,  in  subjecting  bones  to  the  action  of  hydro¬ 
chloric  acid,  the  phosphate  of  lime,  which  forms 
one  of  their  component  parts,  is  extracted. 
Bones  preserved  in  this  manner  retain  their 
original  form,  and  acquire  great  flexibility.  It 
is  by  this  process  that  M.  Charriere,  a  skilful 
maker  of  surgical  instruments  in  Paris,  softens 
the  ivory  of  which  he  makes  use  to  manufacture 
flexible  tubes,  probes,  and  other  instruments. 
These  pieces,  after  receiving  the  required  form 
and  polish,  are  steeped  either  entirely  or  par¬ 
tially  in  acid  diluted  with  water,  where  they 
remain  as  long  as  required.  The  ivory,  after 
haying  undergone  this  preparation,  becomes 


supple,  flexible,  elastic,  and  assumes  rather  a 
yellowish  colour.  In  the  course  of  drying  it 
again  becomes  hard  and  flexible ;  but  the  flexi¬ 
bility  of  the  ivory  may  be  restored  by  wetting, 
either  by  surrounding  it  with  a  piece  of  wet 
linen,  or  by  placing  sponge  in  the  cavities  of  the 
pieces.  Some  pieces  of  ivory  have  been  kept  in 
a  flexible  state  in  the  acidulated  water  for  eight 
days ;  they  were  neither  changed  nor  injured, 
nor  too  much  softened ;  they  had  acquired  no 
taste,  nor  any  disagreeable  smell.  With  respect 
to  the  excellence  of  the  articles  thus  manufac¬ 
tured  by  M.  Charriere,  it  may  be  observed  that 
they  have  been  examined  by  competent  judges, 
and  approved  of  by  the  Royal  Academy  of  Medi¬ 
cine.  The  preparation  of  flexible  ivory  may 
give  rise  to  various  useful  applications  of  it  in 
the  arts  or  in  manufactures. 

Analysis  of  California  Gold. — M.  Rivot, 
mining  engineer,  has  analyzed  a  specimen  of 
California  gold  sent  by  Mr.  Peabody  to  the  Ecole 
des  Mines.  The  specimen  contained  small 
flattened  grains,  of  a  fine  yellow  colour,  and  ex¬ 
tremely  small  and  smooth  grains,  attracted  by 
the  magnet,  which  appeared  to  be  titaniferous 
iron.  A  rather  large,  yellow,  and  irregularly 

rounded  grain,  weighing  0.628  grs.,  the  density 
of  which  was  only  14.60,  was  fused  on  a  small 
cupel  in  a  muflle,  and  gave  a  button  of  alloy, 
the  density  of  which  was  17.48.  The  analysis 
of  the  grains  of  gold,  performed  on  one  gramme, 
gave  the  following  results  ; — 

,  Gold .  90.70 

Silver .  8  80 

Iron .  0.38 


99.88 

— Annales  des  Mines. 

Manufacture  of  Porcelain. — The  number  of 
workmen  employed  to  finish  one  article  of  china- 
ware  is  almost  incredible ;  a  single  cup  is  said 
(from  the  kneading  of  the  paste)  to  pass  through 
seventy  hands  before  it  is  ready  for  sale  ;  each 
individual  in  its  progress  performing  as  little  as 
he  possibly  can  for  the  remuneration  he  receives. 
The  Chinese  decorate  the  exterior  of  their  dwel¬ 
lings  and  their  pleasure-grounds  with  enormous 
pieces  of  porcelain,  both  in  the  shape  of  vases 
and  figures ;  these  are  formed  each  in  several 
pieces,  and  each  piece  or  portion  in  a  mould: 
the  paste  is  first  well  pressed  into  the  moulds, 
which  are  then  placed  before  a  fire  for  a  short 
time,  to  detach  the  figures  from  their  moulds  ; 
the  various  portions  are  then  united  and  ce¬ 
mented  together,  the  joints  are  carefully  smoothed 
off  by  the  chisel,  and  are  varnished  and  painted 
over,  after  which  they  are  imperceptible.  The 
designs  traced  upon  their  porcelain  or  china  are 
very  inferior,  but  the  colours  used  by  the  artists 
who  paint  these  designs  are  far  superior  to  any 
European  colouring.  The  division  of  labour  in 
embellishing  and  painting  the  chinaware  is 
equal  to  that  employed  in  the  formation  of  it: 
one  traces  figures,  another  flowers,  a  third  paints 
the  figures,  and  a  fourth  the  flowers ;  in  fact, 
there  is  an  artist  for  delineating  and  another  for 
painting  each  particular  object ;  each  goes  on  in 
one  beaten  track,  without  the  least  conception  or 
attempt  at  improvement,  or  introducing  new 
ideas  in  their  designs  ;  and  thus  the  same  designs 
and  figures  are  accurately  copied  by  the  artists  of 
the  present  day  which  were  in  use  in  the  days  of 
Confucius.  The  most  remarkable  ware,  how¬ 
ever,  is  the  kiasing,  or  azure-pressed  ;  the  secret 
of  its  manufacture  has  been  lost,  but  those  spe¬ 
cimens  which  are  preserved  are  of  inestimable 
value.  The  art  was  that  of  tracing  figures  on 
the  china  which  are  invisible  until  the  vessel  is 
filled  with  liquid.  The  porcelain  is  of  the  very 
thinnest  description,  almost  as  thin  as  an  egg¬ 
shell  ;  it  is  said  that  the  application  in  tracing 
these  figures  was  internal,  and  not  by  external 
painting,  as  in  ordinary  manfacture,  and  that 
after  such  tracing  was  made,  and  when  it  became 
perfectly  dry,  a  very  thin  covering  or  coating 
was  laid  over  it  of  the  same  paste  of  which  the 
vessel  had  been  formed,  and  thus  the  painting 
lay  between  two  coatings  of  chinaware.  When 
the  internal  coatings  became  sufficiently  dry 


they  oiled  it  over,  and  shortly  after  placed  it  in  a 
mould,  and  scraped  the  exterior  of  the  vessel  as 
thin  as  possible  without  penetrating  to  the  paint¬ 
ing,  and  then  baked  it  in  the  oven.  It  is  evident 
that  if  such  be  the  mode  which  was  adopted  it 
would  require  the  nicest  dexterity  and  patient 
care,  for  which  the  Chinese  are  remarkable  ;  but, 
although  they  constantly  endeavour  to  recover 
the  exact  method,  their  trials  have  been  un¬ 
availing. 


TO  CORRESPONDENTS. 


The  publication  of  Mr.  Pyke’s  letter  is  una¬ 
voidably  postponed  till  next  week. 

“  W.  J.  P.” — Lindley’s  “  Introduction  to  Botany” 
will  answer  your  purpose  best.  Wilson’s  transla¬ 
tion  of  Jussieu’s  system  was  published  by  the 
Sydenham  Society.  We  think  the  British  Asso¬ 
ciation  of  Science  will  meet  this  year  at  Birming¬ 
ham,  towards  the  middle  of  next  month. 

”  G.  G.,  Bury  St.  Edmund’s.” — We  are  not  aware 
that  a  new  material  for  fining  beer  has  been  re. 
cently  introduced. 

”  B.  B.  B.” — Steep  the  gherkins  in  strong  brine  for 
a\yeek  ;  pour  the  liquid  ofi',  boil  it,  and  pour  it 
boiling  on  the  gherkins.  Let  it  stand  for  twenty- 
four  hours.  Drain  off  the  liquid  (in  a  sieve).  Put 
the  gherkins  into  wide-mouthed  bottles  or  jars  ; 
fill  them  up  with  strong  pickling  vinegar,  boiling 
hot,  bung  down  immediately,  and  tie  over  with 
bladder.  When  cold,  dip  the  corks  into  melted 
bottleyvax.  _  Piccalilly  (not,  as  our  correspondent 
calls  it,  Ficcadilloe)  is  prepared  of  white  cab¬ 
bages  sliced,  cauliflowers  pulled  to  pieces  and 
scalded,  radishes  topped  and  tailed,  French 
beans,  celery  in  three-inch  lengths,  shoots  of  elder 
peeled,  cluster  of  elder  flowers  unopened, — all 
salted  for  two  or  three  days,  and  then  mixed  with 
apples  and  cucumbers  sliced,  and  a  large  propor¬ 
tion  of  ginger,  garlic,  turmeric,  long  pepper,  and 
mustard  seed.  To  these  ingredients  is  added  the 
strongest  vinegar  that  can  be  procured.  The 
quantity  of  the  vinegar  should  be  just  sufficient 
to  float  the  ingredients. 

”  Mr.  Walton,  Greenwich.” — Mouth  glue  is  pre¬ 
pared  as  follows: — Take  of  the  best  cake  glue 
any  quantity  you  like ;  dissolve  it  in  a  little  water, 
add  to  the  solution  a  small  quantity  of  brown 
sugar,  and  some  essence  or  juice  of  lemons  ;  pour 
the  mess  into  greased  moulds,  and  let  it  dry. 
When  required  for  use  the  cakes  are  wetted  with 
the  tongue,  and  rubbed  on  the  paper  to  be  joined. 

“  R.  T.” — We  do  not  know.  Perhaps  the  secretary 
of  the  college  will  give  you  the  desired  infor¬ 
mation. 

”  M.  Williams.” — The  price  is  reasonable. 

”  W.  T.  S.” — We  make  it  a  rule  never  to  interfere 
in  disputes  of  the  kind. 

“  B.” — We  have  not  heard  of  the  discovery  in 
question. 

”  Mr.  Richards”  is  referred  to  No.  124. 

”  W.” — Fownes’  “  Manual  of  Chemistry.” 

”  X.  Y.  Z.” — We  beg  to  decline.  The  article  is  not 
suited  for  our  pages. 

“  Mr.  A.  Taylor,  Bristol.” — Probably  next  week. 

“  Mr.  Watt,  Broinpton.” — Cabinet-makers’  varnish 
is  prepared  as  follows: — Take  of  pale  shellac,  750 
parts;  mastic,  64  parts  ;  alcohol  of  90  Cent.,  1,000 
parts  by  measure.  Dissolve  in  the  cold,  with  the 
aid  of  frequent  stirring.  The  solution  is  always 
muddy.  It  is  employed  without  being  filtered. 

“Mr.  Jonathan  Hert,  Liverpool.” — We  are  afraid 
the  article  will  not  answer.  There  is  too  much  of 
it  already  in  the  market. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the 
science  in  all  its  branches.  Gentleman  may  pro¬ 
cure  it  by  an  order  on  any  newsman  or  bookseller, 
or  it  will  be  sent  direct  from  the  office,  320,  Strand, 
to  regular  subscribers.  All  literary  or  scientific 
communications  to  be  addressed  to  the  Editor, 
320,  Strand. 
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ON  BENZOLE  :  ITS  NAlURE  AND 
UTILITY. 

A  LECTURE. 

By  C.  B.  MANSFIELD,  Esq. 

[Continiied from  page 

I  now  come  to  the  education  of  the  benzole, — 
to  the  means  by  which  it  has  been  elevated  from 
its  degraded  state  in  the  tar  to  the  dignity  of  a 
pure  substance.  Its  presence  in  coal-tar  was 
first  detected  by  Dr.  Hofmann  four  or  five  years 
ago ;  he  discovered  it  by  means  of  its  converti¬ 
bility  into  aniline,  and  by  the  remarkable  test,  to 
which  I  have  already  called  your  attention,  by 
which  aniline  is  recognised.  I  shall  have  occa¬ 
sion  to  return  again  to  this  interesting  metamor¬ 


phosis.  I  will  only  suggest  to  you  at  present  that 
it  is  remarkable  that  this  one  alone,  of  all  the 
immense  number  of  hydrocarbons  with  which 
we  are  acquainted,  has  this  property  of  producing 
the  blue  colour  with  hypochlorite  of  lime,  after 
being  subjected  to  the  appropriate  treatment ; 
although  many  of  them  under  the  same  circum¬ 
stances  undergo  transformations  closely  similar 
to  those  suffered  by  benzole.  Of  course,  since 
aniline  already  exists  in  coal-naphtha,  it  was 
necessary,  before  applying  this  test  for  benzole, 
to  remove  all  the  aniline  from  the  oil ;  this  was 
readily  effected  by  shaking  it  with  hydrochloric 
acid,  which  removes  the  aniline  at  once,  by  rea¬ 
son  of  its  attachment  for  the  acid. 

Thus  the  presence  of  benzole  in  coal-tar  was 
ascertained;  but  it  was  still  an  object  of  inte¬ 
rest  to  determine  whether  it  was  there  in  any 
quantity,  and  what  other  hydrocarbons  were 
with  it.  This  could  only  be  attained  by  a  te¬ 
dious  series  of  rectifications,  by  which  these  oils 


were  gradually  separated  from  each  other,  and 
collected  about  the  boiling  points  belonging  to 
each  of  them.  As  the  result  of  these  experi¬ 
ments  from  a  gallon  of  crude  naphtha  (of  which 
from^  5  to  10  per  cent,  is  yielded  by  the  tar)  was 
obtained  about  a  pint  of  each  of  these  oils,  ben¬ 
zole,  toluole,  cumole,  and  cymole,  with  a  large 
quantity  of  naphthaline,  and  a  small  quantity  of 
the  alliaceous  spirit  above  alluded  to,  while  the 
rest  consisted  still  of  mixtures  of  two  or  more  of 
these  substances,  which  would  require  farther 
distillations  to  separate  them.  It  thus  appeared 
thatbenzole  existed  in  considerable  quantity  in  the 
naphtha  ;  and  this  was  found  to  be  the  case  in 
every  sample  that  was  tried  from  many  different 
localities.  Its  properties  seemed  to  be  so  useful, 
and  its  capabilities  of  application  so  numerous, 
that  it  seemed  worth  while  to  attempt  its  sepa¬ 
ration  by  a  compendious  method.  An  appa-- 
ratus  was  accordingly  contrived,  the  principle  o* 
which  is  shown  in  the  diagram.  Fig  1.  A  is  the 


retort  or  boiler,  which  is  charged  with  light  coal- 
naphtha,  from  which  the  vapours,  as  they  are 
evolved,  are  conducted  into  B,  the  head,  through 
the  neck  C,  D  is  a  pipe  which  leads  from  the  top 
of  B  to  any  convenient  condenser,  represented  in 
the  diagram  by  a  still  worm  E ;  from  the  mouth  of 
which,  F,  the  benzole  runs,  B  is  enclosed  be¬ 
low  and  on  the  sides  in  an  outer  vessel  G,  which 
is  open  above  and  nearly  filled  with  water,  which 
need  not  be  changed  during  the  operation.  H  is 
a  secondary  neck,  through  which  the  remainder  of 
the  naphtha,  after  the  extrication  of  the  benzole, 
may  be  distilled  off,  by  turning  on  the  tap,  I.  K 
a  pipe  for  running  off  the  tarry  residue.  You 
will  remember  the  physical  fact  which  opposes 
a  difficulty  to  the  isolation  of  volatile  liquids  from 
solution  in  each  other :  it  is  the  family  affinity 
which  causes  them  to  adhere  together  both  in 
the  liquid  and  in  the  aeriform  state.  Thus  in 
coal-naphtha  the  benzole  clings  to  the  toluole 
and  to  its  compatriot  oils,  which  hold  it  back 
quiescently  liquid,  even  when  such  heat  is  applied 
to  the  mixture  as  would  besufficeintto  boil  pure 
benzole  rapidly  into  vapour  ;  and  not  only  this, 
but,  when  the  benzole  is  forced  away  by  the  rising 
temperature,  the  more  volatile  oil  carries  away 
with  it  a  portion  of  the  toluole,  which  proves  the 
strength  of  its  affection  by  impairing  the  purity 
of  its  fellow  product.  The  end  to  be  attained, 
therefore,  is  the  8ej)arate  condensation  of  these 
other  vapours  which  come  over  with  the  benzole, 
so  as  to  allow,  as  far  as  possible,  the  benzole 
vapour  alone  to  pass  into  the  condenser. 

Now,  the  boiling  point  of  benzole  is  the  same 
as  that  of  spirit  of  wine,  so  that  the  conditions 
necessary  for  its  rectification  are  to  a  great  extent 
the  same  as  those  for  the  separation  of  the 
alcohol  from  the  aqueous  liquor  from  which  it 


1  has  to  be  distilled  :  accordingly,  any  still  that  is 
used  for  the  rapid  rectification  of  alcohol  would 
serve  equally  well  for  the  removal  of  the  benzole 
from  the  naphtha.  But  there  are  these  differ¬ 
ences  which  render  the  purification  of  the 
benzole  easier  than  the  isolation  of  the  alcohol. 
Both  of  these  spirits  are  held  in  union  with  the 
liquids,  from  which  they  are  to  be  severed,  by 
the  family  force  of  solution.  But  between  the 
alcohol  and  a  certain  quantity  of  water  there  is 
a  still  closer  tie  of  friendship,  which  unites  them 
into  a  compound  analogous  to  a  double  salt—  a 
hydrate,  as  it  is  called,  of  alcohol ;  this  com¬ 
bination  cannot  be  sundered  by  simple  distilla¬ 
tion,  however  often  repeated.  No  such  instance 
of  affection,  superadded  to  their  family  love,  is 
known  to  occur  between  benzole  and  any  of  its 
cognate  hydrocarbons.  Again,  the  boiling  point 
of  the  water  from  which  we  have  to  detach  the 
alcohol  is  only  36°  Fa'flr,  (20°  Cent.)  higher 
than  that  of  the  spirit ;  while  the  benzole  is 
diluted  with  oils,  some  of  which  boil  only  at 
temperatures  more  than  180°  Fahr.  above 
benzole,  and  the  oil  nearest  to  it  in  the  series 
boils  when  pure  63°  (Fahr.)  above  our  point 
176°;  and  not  only  are  the  distilling  temperatures 
of  the  oils  farther  apart  than  those  of  alcohol  and 
water,  but  in  the  interval  between  benzole  and 
its  nearest  neighbour,  toluole,  the  boiling  point 
of  water  occurs.  It  is  this  fortunate  intervention 
of  this  point  between  the  epochs  of  ebullition  of 
these  two  oils,  which  favours  the  rectification  of 
benzole,  and  on  which  the  contrivance  of  this 
still  is  founded. 

It  will  be  perceived  that,  when  heat  is  applied 
to  the  retort  A,  the  temperature  of  the  charge  of 
naphtha  will  gradually  rise,  till  at  last  it  boils  ; 
and  that  the  vapour  as  it  rises  will  come  in  con- 


I  tact  with  the  cold  inner  surface  of  B,  and  will 
j  there  be  condensed.  As  this  proceeds  the  drops 
I  that  are  here  formed  continually  trickle  down, 
and  are  returned  into  the  retort ;  no  vapour 
(except  some  permanent  gases  which  had  been 
held  in  solution  in  the  naphtha)  escaping  into 
D.  But  every  atom  of  vapour  that  is  liquefied 
in  B  gives  out  heat  (in  obedience  to  the  uni¬ 
versal  law  that  condensation  produces  heat,  or 
expansive  force, — the  converse  of  the  power  from 
which  it  results),  and  thus  the  temperature  of  B 
will  be  gradually  raised  till  it  becomes  hot 
enough  to  allow  the  vapour  that  is  most  difficult 
of  condensation  to  pass  over.  Thus  more  and 
more  vapour  continually  escapes  above,  and  is 
conducted  down  into  E,  which  is  kept  as  cold  as 
possible,  and  there  it  is  liquefied.  The  tempera¬ 
ture  of  the  water  surrounding  B  soon  reaches 
nearly  to  the  boiling  point  of  benzole,  which  will 
therefore  distil  over  rapidly,  while  so  much  of 
the  toluole  and  oils  having  higher  boiling  points 
as  are  carried  up  into  B  with  the  benzole  vapour 
are  still  almost  entirely  condensed,  and  returned 
into  the  retort ;  or,  if  required  separately,  into 
another  receiver.  The  benzole  continues  to  dis¬ 
til  till  the  naphtha  is  exhausted  of  it,  and  the 
temperature  of  the  water  in  G  goes  on  rising  till 
it  actually  boils.  Now,  at  first  sight  you  might 
suppose  that  the  boiling  water  would  heat  the  ap¬ 
paratus,  so  as  to  assist  the  naphtha  vapour  in  es¬ 
caping,  if  it  did  not  compel  it  to  pass  on ;  but, 
on  the  contrary,  the  boiling  of  the  water  cools 
the  vapour  powerfully,  and  the  faster  it  boils 
the  more  it  condenses  the  vapour;  or,  the  more 
the  vapour  is  condensed  the  more  it  boils  the 
water.  Neither  phenomenon  is  cause,  and  nei¬ 
ther  effect,  neither  is  before  or  after  the  other ; 
and,  as  in  all  instances  of  so-caUed  causation, 
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not  actually  dynamical,  we  can  only  really  un¬ 
derstand  the  fact  by  reasoning  in  a  logical 
circle.  And  noAV  that  the  water  boils,  if  the 
proportions  of  the  parts  of  the  still  are  properly 
adjusted,  distillation  will  altogether  cease  at  F; 
no  liquid  remains  in  the  retort  that  has  not  a 
boiling  point  at  least  25°  above  that  of  water  ;  so 
as  the  vapour  comes  up  into  contact  avith  the 
water  vessel,  it  can  do  nothiijg  but  give  up  its 
heat  to  the  water  (which  has  a  gi eater  right  to 
it,  or,  at  any  rate,  a  stronger  power  of  taking  it), 
and  go  back  discomfited  to  whence  it  came. 

The  freedom  of  our  produce  of  this  operation 
from  toluole  and  cumole  will  not  be  absolute,  but 
it  will  approach  more  nearly  to  perfection  accord¬ 
ing  to  the  extent  of  cooling  surface  in  the  head, 
through  whose  ordeal  the  vapour  has  to  pass. 
By  this  means  we  shall  have  obtained  a  material 
sufficiently  volatile  for  many  uses  to  which  it  is 
proposed  to  apply  it.  This  crude  benzole  con¬ 
tains,  however,  some  very  volatile  matters, 
which,  being  impurities,  it  is  desirable  to  remove. 
Such  are  the  alliaceous  spirit,  of  which  I  have 
spoken  as  containing  sulphur ;  picoline,  an  alka¬ 
loid  analogous  to  aniline,  and  of  a  peculiarly 
foul  odour  ;  ammonia  ;  and  another  substance, 
which  has  been  called  pyrrol,  but  which  is  only 
known  by  a  property  which  it  possesses.  Aniline 
and  carbolic  acid  come  too  late  in  the  history  of 
the  ebullition  to  be  mentionable  among  these 
early  events.  Pyrrol  is  supposed  to  be  a  gas. 
Taking  it  as  a  representative  of  the  impurities 
(which  are  all  removable  from  the  benzole  by 
one  of  the  most  convenient  means  by  which  we 
get  rid  of  this  one  of  them),  we  get  a  sort  of  test 
of  the  purity  of  our  produce,  and  of  its  fitness 
for  refined  purposes.  This  I  can  make  evident 
to  you  without  resorting  to  the  testimony  of 
your  olfactories.  Here  is  a  piece  of  common  deal 
wood.  I  wash  it  over  with  the  crude  benzole, 
and  then  with  hydrochloric  acid.  You  will  see 
that  the  wood  rapidly  acquires  a  deep  purplish 
colour.  With  pure  benzole  no  such  reaction 
occurs.  The  abstraction  of  all  these  impurities 
from  the  benzole  may  be  effected  by  mixing  it 
with  concentrated  sulphuric  acid,  or  by  passing 
the  spirit  as  it  distils  through  that  substance. 
Some  other  reagents  will  effect  this  purpose,  but 
sulphuric  acid  is  as  cheap  and  as  easy  of  applica¬ 
tion  as  any  of  them.  Here  are  two  bottles,  each 
containing  some  oil  of  vitriol ;  into  one  I  pour 
some  benzole,  crude  as  it  comes  from  the  still, 
into  the  other  some  of  the  same  hydrocarbon 
purified,  I  shake  the  bottles,  so  as  to  mix  their 
contents  thoroughly  ;  when  they  have  been  left 
a  few  seconds  to  settle,  you  will  see  that  the  acid 
in  each  bottle  separates  from  the  oil,  which  floats 
on  it,  refusing  to  fraternize.  The  acid  that  was 
with  the  crude  material  has  become  dark  hrowm 
and  opaque ;  the  other  remains  clear  and  co¬ 
lourless.  The  impurities  have  all  combined  with 
the  stranger  acid  ;  the  benzole  remains  intact. 
The  reserved  demeanour  of  benzole  in  this 
respect  is  the  more  remarkable,  as,  among  the 
neutral  oils  of  the  naphtha,  not  only  is  the 
very  volatile  alliaceous  spirit  carried  off  by  the 
sulphuric  acid,  but  the  toluole,  if  it  be  present, 
will  form  a  compound  with  this  reagent,  while 
benzole  may  be  even  boiled  upon  it  with  im¬ 
punity.  In  this  treatment  the  ammonia  and 
picoline  have  formed,  of  course,  as  do  all  true 
alkaloids,  real  salts  with  their  equivalents  of  the 
acid,  which  is  so  far  neutralized.  But  it  must  be 
remembered  that  the  compounds  formed  by  the 
other  (non-basic)  substances  with  sulphuric  acid 
arenotsalts  ;  they  have  not  in  the  least  satisfied  the 
electro-polar  attachment  of  the  acid,  nor  have  they 
in  any  way  diminished  its  capacity  for  conjugal 
union,  though  they  have  slightly  weakened  the 
strength  of  its  affection.  It  is  still  acid  ;  but  in 
any  saline  alliance  that  it  may  hereafter  form  it 
is  encumbered  by  the  adherence  of  these  bodies 
which  it  has  adopted,  and  which  it  carries  with 
it  into  combination,  as  parasites  upon  its  natural 
vitality. 

We  have  thus  polished  up,  as  it  were,  our 
benzole  to  a  very  reasonable  degree  of  refine¬ 
ment,  But  even  yet  it  is  not  a  chemically  pure 
substance.  It  still  contains  small  quantities  of 


the  other  hydrocarbons,  from  which,  by  simple 
distillation  or  by  treatment  with  acid,  it  couldonly 
be  freed  after  many  repetitions  of  these  processes. 
But  it  has  a  peculiar  property  by  which  it  was 
first  marked  as  a  distinct  substance  by  Mr. 
Faraday,  by  which  it  has  been  recognised  when¬ 
ever  it  has  appeared,  and  which  now  gives 
ground  for  the  final  step  in  our  process  of  pre- 
paiation.  It  is  its  faculty  of  crystallizing  at 
about  the  same  temperature  as  that  at  which 
water  solidifies.  It  is  the  only  one  of  the  hydro- 
caibons  of  coal-tar,  almost,  indeed,  of  the  whole 
family,  that ,  beingliquid  at  common  temperatures, 
will  become  solid  at  any  temperature  above  0°  of 
Fahrenheit’s  scale.  I  here  place  in  a  mixture  of 
ice  and  common  salt  test-tubes  charged  respec¬ 
tively  with  oil  of  turpentine,  with  common 
coal-naphtha,  with  each  of  the  hydrocarbons 
of  coal-naphtha  (which  are  named  on  the 
tables),  with  benzole  (a  specimen  made  from 
benzoic  acid,  as  well  as  one  from  coal-tar),  and 
with  water  ;  and  among  them  I  place  this  small 
sealed  tube  containing  a  precious  specimen  of 
Mr.  Faraday’s  oil,  which  has  been  preserved  in 
it  for  nearly  a  quarter  of  a  century.  They  are 
now  exposed  to  a  temperature  some  degrees 
below  32°  Fahrenlieit.  A  few  seconds  of  expo¬ 
sure  will  be  sufficient  to  show  you  the  difference 
between  benzole  and  its  congeners.  You  will 
see  as  I  remove  the  tubes  from  the  freezing 
mixture  that  the  benzole  is  the  only  one  of  the 
oils  that  is  at  all  visibly  affected.  Each  speci¬ 
men  of  this  substance,  from  three  entirely  dif¬ 
ferent  sources,  has  obeyed  the  law  of  its  idea, 
and  has  crystallized  ;  the  water,  too,  is  converted 
into  ice.  The  specimen  of  coal-naphtha,  though 
it  contains  benzole,  is  not  apparently  altered, 
for  the  affinity  of  the  other  oils  retains  our  spirit 
in  liquidity.  It  would  require  a  much  lower 
temperature  to  overcome  this  force  of  solution  and 
to  induce  the  benzole  to  crystallize  from  the 
mixture. 

Here,  then,  is  a  ready  means  of  purifying  our 
substance.  Nothing  is  necessary,  when  we  have 
obtained  it  in  approximate  state  of  isolation,  but 
to  freeze  it,  and  to  subject  the  solid  result  to 
pressure,  which  will  free  it  from  the  liquid  oil 
with  w'hich  it  may  be  mixed.  Here  is  a  very 
convenient  apparatus  for  the  purpose,  one  of 
Beart’s  coffee-filters.  It  has  been  filled  with  the 
benzole  as  it  is  obtained  by  distillation  from  the 
still  which  I  just  now  described,  and  has  been 
placed  in  a  freezing  mixture,  in  which  it  has 
remained  a  sufficient  length  of  time  to  have 
solidified  a  great  part  of  its  contents.  Here  is  a 
further  quantity  of  solid  benzole  in  test-tubes. 
You  will  see  that  the  crystalline  mass  is  readily 
expelled  from  the  tubes  by  warming  the  closed 
end  with  the  hand  :  by  this  means  a  small  por- . 
tion  of  the  substance  is  converted  into  vapour, 
which  expanding  drives  out  the  remainder, 
w'hich  fits  the  tube  like  a  piston.  I  place  all  my 
solid  produce  in  the  coffee-pot,  and  draw  up  the 
filter.  You  see  the  beautiful  snowlike  mass 
I  obtain.  By  pressing  this  further  with  con¬ 
siderable  force  in  a  syringe,  with  a  perforated 
bottom  covered  with  cloth,  till  all  liquid  is 
squeezed  out,  then  screwdng  off  the  bottom  of  the 
syringe,  I  press  dowm  the  plug  which  pushes  out 
this  solid  lump  of  pure  benzole.  This  substance 
now  is  perfectly  pure.  It  will  be  found  to  have 
a  constantly  boiling  poiiit  at  176°  Fahr.  (80°  C.). 
Its  education  is  now  completed  ;  and  I  hope  to 
be  able  to  show  you  that  th:s  has  not  been  doiiein 
vain,  but  that  benzole  is  capable  of  offering  some 
really  profitable  services  to  the  community. 

The  most  obvious  quality  of  this  liquid,  that 
which  belongs  in  a  greater  or  less  degree  to  every 
member  of  the  order  of  hydrocarbons,  is  its  in¬ 
flammability  ;  this  at  once  suggests  the  question 
of  its  suitability  to  the  purposes  of  a  fuel  for 
light  or  for  heat.  The  inflammability  of  any 
substance  depends  directly  upon  its  convertibility 
into  gas,  either  by  simple  evaporation  or  by  de¬ 
composition.  It  will  be  interesting  to  compare 
benzole  in  this  respect  with  another  of  the  liquid 
hydrocarbons  existing  in  coal-naphtha.  Here 
are  tw’O  small  dishes:  into  one  I  pour  some 
cumole,  into  another  benzole ;  into  each  I  dip  a 


lighted  match  ;  you  will  observe  that  the  cumole 
extinguishes  the  flame,  while  the  benzole  takes 
fire  on  the  surface,  before  the  flame  of  the  match 
reaches  it.  Benzole  is,  therefore,  more  in¬ 
flammable  than  cumole,  and  this  precisely  be¬ 
cause  it  is  more  volatile  :  the  air  in  contact  with 
it  is  filled  with  its  vapour,  which  kindles  on  the 
approach  of  the  burning  wood.  The  cumole, 
however,  is  inflammable  when  exposed  to  heat 
sufficient  to  evaporate  a  portion  of  it ;  this  match, 
after  having  been  dipped  in  cumole,  readily  takes 
fire  at  a  cafidle.  Here  is  a  camphine-lamp  charged 
with  this  oil ;  it  burns  as  brilliantly  as  oil  of 
turpentine,  and  can  be  obtained  at  a  much  low’er 
price ;  the  objection  to  the  use  of  purified  coal- 
naphtha  in  these  lamps  has  been  that  it  is  too 
inflammable,  giving  off  vapour  in  too  great 
quantity.  Coal-naphtha  owes  this  property 
chiefly  to  the  benzole  which  it  contains  ;  so  that 
the  separation  of  the  benzole  from  this  material 
actually  increases  the  value  of  the  residue — the 
skimmed  milk  of  the  oil.  Let  us,  however, 
examine  whether  the  cream  of  our  naphtha  can  be 
turned  to  the  account  which  it  seems  to  promise. 
Its  volatility  would  seem  to  indicate  that  it  may 
serve  as  a  source  of  portable  gas,  as  a  fuel  for  a 
lamp  in  which  the  liquid  is  convened  into  gas 
by  the  heat  of  its  own  combustion,  so  as  to  be 
burned  without  any  wick  exposed  to  the 
flame.  Here  is  a  small  arrangement  which 
will  illustrate  its  capabilities  in  this  respect ; 
it  is  a  thin  brass  tube,  about  three  inches  in 
length,  and  a  quarter  of  an  inch  in  dia¬ 
meter,  enclosing  a  cotton  wick,  and  closed  at 
the  upper  end  with  a  small  cap,  with  several 
fine  holes  perforated  round  its  crown,  forming  a 
set  of  jets  by  which  the  vapour  of  any  volatile 
liquid  in  the  wick,  being  heated,  may  escape.  I 
soak  the  wick  in  benzole,  and  pass  the  lower 
end  of  the  wick  and  tube  through  a  cork  into  a 
bottle  containing  a  fluid  ounce  of  benzole.  It 
now  forms  a  sort  of  temporary  lamp  for  our  ex¬ 
periment.  I  heat  the  little  burner ;  the  vapour 
escapes  from  the  holes,  and  takes  fire  ;  the  heat 
of  the  combustion  will  keep  up  the  supply  of 
gas.  You  will  see  at  once  that  the  volumes  of 
dense  smoke  which  it  evolves  negative  its  ap¬ 
plicability  as  a  source  of  light  in  this  manner.  It 
contains  far  too  much  carbon  to  be  burned  in  this 
way  with  advantage.  It  is  found  by  experiment 
that  the  proper  proportions  of  carbon  and  hy¬ 
drogen  for  a  light  fuel  to  be  burned  in  the  open 
air  are  those  of  an  equal  number  of  equivalents 
of  these  elements.  This  is  the  constitution  of 
olefiant  gas,  which  is  the  chief  source  of  the 
light  from  our  common  coal-gas.  If  there  be 
any  considerable  excess  of  either  element  above 
this  standard  some  special  contrivance  is  neces¬ 
sary  to  effect  perfectly  lumiirous  combustion. 
Now,  the  composition  of  benzole  (Hg  Cj,),  con¬ 
taining  twice  as  many  atoms  of  carbon  as  of 
hydrogen,  explains  the  copious  evolution  of 
soot  in  its  combustion,  and  states  for  us  nume¬ 
rically  the  amount  of  difficulty  to  be  contended 
with.  It  is  clear,  however,  that,  if  we  can  mix 
with  the  vapour  of  the  benzole  another  vapour 
or  gas  containing  less  carbon,  without  increasing 
the  actual  quantity  of  material  passing  out  for 
combustion  in  a  given  time,  we  can,  by  a  proper 
adjustment  of  the  mixture,  obtain  a  perfect 
practical  imitation  of  olefiant  gas.  Here  is 
another  little  lamp-burner,  exactly  the  same  as 
that  which  I  just  now  charged  wdth  benzole,  I 
saturate  the  wick  with  alcohol,  and  place  it  for 
supply  in  a  bottle  containing  two  fluid  ounces  of 
that  spirit.  On  healing  it  and  igniting  the  va¬ 
pour  I  obtain  a  gas-lamp  of  no  illuminating 
utility :  it  yields  only  a  pale  blue  flame.  Al¬ 
cohol,  then,  contains  too  little  carbon.  I  now 
mix  the  contents  of  my  two  bottles,  and  moisten 
the  wick  of  this  third  little  tube,  the  exact  fellow 
of  the  other  two,  with  the  mixture.  You  see 
that  I  now  obtain  a  perfectly  luminous  flame, 
equally  free  from  smoke  and  from  unprofitable 
blueness. 

Here  is  a  large  lamp  which  has  been  charged 
with  a  mixture  of  benzole  and  wood- spirit,  in 
proportions  the  same  as  those,  which  I  just  now 
took,  of  the  hydrocarbon  and  spirit  of  wine. 
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You  will  see  that  it  yields  a  no  less  brilliant 
light. 

This  dilution  of  the  hydrocarbon  vapour  may 
be  equally  effected  by  means  of  permanent  gases. 
Here  is  a  pipe  leading  (rom  a  reservoir  of  car¬ 
bonic  oxide  ;  here  another  from  one  of  hydrogen. 
The  gas  issuing  from  the  first,  you  see,  burns 
Avith  a  clear  blue  flame  ;  that  from  the  second 
with  a  pale  greenish  one  ;  both  equally  useless 
as  means  of  light.  I  now  pass  each  of  these 
tubes  througlr  a  perforated  cork  into  a  bottle 
containing  benzole  ;  from  each  bottle  another 
tube  rises,  through  w'hich  the  gas  can  escape, 
after  passing  in  contact  with  the  liquid,  and  by 
Avhich  it  is  conducted  to  a  gas-burner.  On  allow¬ 
ing  the  gases  to  pass,  and  lighting  them  as  they 
issue  from  the  jets,  1  obtain  large  bodies  of 
highly  luminous  flame.  These  gases,  in  the 
state  in  which  they  have  been  here  prepared  in 
the  laboratory,  are  far  too  expensive  to  be  used 
as  common  fuel ;  however,  a  mixture  of  them 
may  be  very  cheaply  obtained  by  passing  steam 
over  red-hot  coke.  Gas  prepared  in  this  way, 
and  “  naphthalized  ”  -with  benzole,  may,  by 
reason  of  the  ready  volatility  of  the  hydro¬ 
carbon,  be  conducted  through  pipes  and  burned 
like  common  coal-gas  at  any  distance  from  the 
vessel  in  w'hich  the  benzole  is  evaporated. 

Bat  there  is  yet  a  cheaper  gas  than  this  steam- 
gas — atmospheric  air.  Perhaps  Ave  may  find 
that  it,  too,  AA’ill  act  as  the  vehicle  of  our  vapour ; 
let  us  examine  its  behaviour  with  our  benzole  as 
compared  Avith  other  evaporable  liquids.  Here 
is  a  regiment  of  tw’elve  test-tubes,  each  contain¬ 
ing  a  small  quantity^  of  a  different  volatile 
liquid ;  each  tube  is  closed  with  a  cork, 
tlirough  Avhich  pass  two  pipes,  one  dipping 
into  the  liquid,  the  other  simply  opening 
from  the  upper  part  of  the  tube  into  the 
air  ;  by  this  latter  air  driven  through  the 
test-tube  Avill  escape,  and  may  be  examined 
as  to  its  inflammability.  Of  the  other  pipes  the 
outer  end  of  each  is  connected  by  a  flexible  tube 
w  ith  another  tube  passing  through  the  cork  of  a 
wide-mouthed  bottle;  all  the  twelve  passing 
through  separate  holes  in  the  one  cork,  and 
dipping  below  into  some  mercury.  Another 
tube  passes  through  this  large  cork,  and  just 
opens  into  the  bottle,  its  other  end  being  in  con¬ 
nection  with  a  gash  ilder  filled  with  air.  Now, 
when  the  air  is  allowed  to  press  through  this 
last  pipe,  there  Avill  be  no  farther  passage  for  it 
till  one  of  the  other  tAvelve  tubes  is  drawn  up  so 
as  to  lift  its  lower  end  above  the  mercury  in  the 
bottle  ;  but  when  any  one  of  these  is  raised  a 
current  of  air  will  be  established  through  the 
corresponding  test-tube  ;  and  this  Avill  be  stopped 
Avhen  the  tube  is  pushed  down  again  into  the 
mercury.  I.et  us  try  all  the  liquids  in  order.  I 
apply  a  lighted  match  to  the  pipe  leading  from 
each  test-tube,  and,  at  the  same  time,  I  admit 
the  air  to  pass  through  it.  1st.  Alcohol ;  no 
visible  flame  ;  or  only  a  pale  blue  fringe  to  the 
flame  of  my  match,  which  disappears  on  the  re¬ 
moval  of  the  latter.  2d.  Pyroxylic  spirit ;  a 
small,  pale,  bluish  flame,  which,  hoAvever,  dis¬ 
appears  on  the  Avithdrawal  of  the  lighter.  3d. 
Bisulphide  of  carbon  ;  a  clear  blue  flame,  yield¬ 
ing  no  white  light.  4th.  Ether ;  a  voluminous 
bluish  flame,  fringed  and  tipped  with  yellowish 
white,  not  luminous  to  any  useful  extent.  5th. 
Chloroform ;  not  a  trace  of  ignition  ;  but  the 
flame  of  the  match  is  coloured,  Avhere  the  vapour 
touches  it,  purplish-blue.  6lh.  Acetone ;  a 
bluish  flame,  with  a  yellow  tip,  similar  to  that 
of  ether,  hut  smaller.  All  these  were  very  vola¬ 
tile  liquids,  equally  with,  or  more  than,  benzole, 
but  not  containing  so  much  carbon.  The  next 
six  are  less  volatile,  but  do  not  differ  very  much 
from  benzole  in  carbon-content ;  these  last  are 
all  hydrocarbons,  7th.  Then  oil  of  turpentine  ; 
not  a  vestige  of  flame.  8th.  Common  coal- 
naphtha  ;  a  small  flame  with  a  white  tip,  but 
chiefly  blue.  All  the  rest  are  oils  separated 
from  coal- naphtha  by  careful  rectification.  9th. 
Cymole ;  no  flame,  nor  any  sign  of  ignition.  10th. 
Cumole  ;  no  flame  whatever.  11th.  Toluole  ; 
a  pale  blue  flame,  Avhich  goes  out  when  the 
match  is  moved  away.  12th.  Benzole ;  a  large, 


brilliant,  white  flame.  Benzole,  then,  is  the 
only  one  of  these  common  liquids  which  com¬ 
bines  the  two  qualities,  volatility  and  carbon-in- 
compositiim,  in  the  degree  adequate  to  the  pur¬ 
pose,  which  is  here  illustrated  in  an  embryo  form 
(the  small  quantity  of  wliite  light  from  the  com¬ 
mon  coal- naphtha  was  due  to  the  benzole  it  con¬ 
tains)  ;  and  this  experiment  is  sufficient  to  show 
you  that  it  possesses  both  these  requisites  in  a 
very  remarkable  degree,  so  much  so  that  here 
again,  as  in  its  power  of  crystallizing,  it  stands 
out  as  it  were,  even  among  its  OA\'n  group,  as  the 
typical  genius  of  the  family. 

[  To  he  contimied.  ] 
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ACTINIC,  LUMINOUS,  CALORIFIC  RAYS  — INFLUENCE 
OF  LIGHT  ON  COAIPOUND  BOPIES — INFLUENCE 
OF  LIGHT  ON  VEGETATION  —  IN JURIOUS  EFFECTS 
OP  THE  CALORIC  RAYS  ON  PLANTS  IN  CON¬ 
SERVATORIES. 

Few'  of  the  discoveries  of  science  are  sur¬ 
rounded  Avith  that  general  interest  which  at¬ 
taches  to  the  productions  of  impressions  of  ob¬ 
jects  by  the  agency  of  solar  radiations.  The 
subject  has  received  considerable  attention  from 
the  scientific  world  during  the  last  ten  years, 
and  many  hypotheses  have  been  advanced  to 
account  for  the  wonderful  phenomena  Avhich 
have  grown  upon  our  knowledge.  Nevertheless, 
I  am  bound  to  state  my  conviction,  that  no  true 
theory  of  the  influence  of  solar  radiations  has  as 
yet  been  giv'en  to  the  Avorld.  The  results  ob¬ 
served  in  one  direction,  how'ever  so  well  they 
may  agree  with  the  theories  by  which  it  is 
attempted  to  explain  them,  are  at  variance  Avith 
other  theories  which  prevail  in  a  different  depart¬ 
ment  of  the  same  study.  At  the  same  time,  I 
must  also  state  that  I  am  prepared  Avith  no 
theory  of  my  OAvn  ;  my  object,  at  present,  being 
merely  to  set  forth  the  science  as  lar  as  it  is  at 
present  knoAvn,  and  to  present  this  audience  Aiith 
some  of  the  results  I  have  obtained. 

To  start  from  chloride  of  silver.  If  into  a 
solution  of  nitrate  of  silver  Ave  pour  hydrochlo¬ 
ric  acid,  or  a  solution  of  any  of  its  salts,  a  Avhite 
curdy  precipitate  falls,  which  is  chloride  of  sil¬ 
ver.  The  chloride  of  silver  precipitated  in  this 
Avay  (by  means  of  common  salt,  for  instance), 
and  carefully  washed  to  remove  every  trace  ol 
nitrate  which  may  adhere  to  it,  will,  upon  expo¬ 
sure  to  the  rays  of  the  sun,  be  found  after  a  time 
to  darken  slo  wly,  and  pass  from  Avhite  through 
pale  blue  to  grey,  and  eventually  to  olive- green, 
and,  if  any  organic  matter  be  present,  to  black. 
These  changes  of  colour  are  OAving  to  the  separa¬ 
tion  of  chlorine.  If  AA’e  alloAv  the  action  of  the 
solar  rays  to  go  on  under  Avater,  we  find  that 
chlorine  is  liberated  by  the  action  of  the  sun  upon 
the  salt.  So  again,  if  Ave  take  iodide  of  silver, 
prepared  by  precipitating  solution  of  nitrate  of 
silver  with  iodide  of  potassium,  and  washing  the 
salt  from  all  adhering  matters,  this  (the  iodide) 
will,  upon  the  slightest  addition  of  nitrate 
of  silver,  blacken  much  more  readily  than 
the  chloride.  In  the  first  of  these  cases  A\’e 
have  a  change  produced  by  the  separation  of 
silver  and  chlorine.  An  oxide  of  silver  is  cer¬ 
tainly  formed,  but  this  oxide  is  itself  reduced  by 
the  action  of  light,  and  we  obtain  the  metallic 
silver  in  a  remarkably  fine  state  of  division.  In 
gaslight,  or  in  the  dark,  chloride  of  silver  will 
preserve  its  whiteness  ;  but  in  the  sunshine  it 
inevitably  darkens.  If  we  alloAV  a  pencil  of 
light  to  enter  a  dark  room  through  a  hole  in  the 
shutter,  and  to  traverse  a  paper  prepared  with 
one  of  the  salts  named,  the  line  of  the  solar  ray 
AA'ill  be  marked  by  a  dark  line.  This  circum¬ 
stance  appears  to  warrant  the  name  which  has 
been  given  to  a  certain  class  of  phenomena, 


under  which  the  interesting  pictures  called 
‘‘  photographic”  are  included,  since,  in  the  first 
instance,  all  appears  to  be  the  AA’ork  of  a  lumi¬ 
nous  ray,  and  no  effect  is  produced  in  the  dark. 
We  use  optical  instruments  in  these  operations  : 
the  camera  obscura,  and  all  the  circumstances 
and  appliances  Avherewith  we  surround  our- 
selA'cs,  remind  us  of  luminous  agency.  Never¬ 
theless,  one  of  the  points  impressed  on  my  mind 
most  deeply  is,  that  in  these  cases  the  photo¬ 
graphic  effect  is  produced  by  other  agency  than 
that  of  light.  At  all  events,  the  photographic 
phenomena  are  distinct  from  the  luminous  phe¬ 
nomena  of  the  solar  ray.  In  order  that  all  the 
phenomena  connected  with  the  chemical  changes 
produced  under  the  influence  of  the  sun’s  rays 
may  be  clearly  understood,  it  will  be  necessary 
to  explain  the  peculiar  constitution  (as  far  as  it 
is  knoAA'n)  of  the  sun’s  beam.  This  is  the  more 
necessary,  as  the  relative  intensity  of  effect  is 
according  to  the  superficial  colour  of  the  object 
from  which  the  light  radiates. 

Most  persons  are  familiar  with  the  fact  that 
the  beam  of  w’hite  light  is  a  compound  of  cer¬ 
tain  colours.  This  is  demonstrated  by  passing 
a  pencil  of  the  sun’s  rays  through  a  prism,  by 
which  it  is  bent  out  of  its  direct  path;  and, 
having  to  pass  through  unequal  thicknesses  oi 
the  glass,  a  separation  of  the  several  rays  is 
effected  :  indeed,  an  analysis  of  the  beam  of 
white  light  is  made.  Sir  Isaac  Neivton — who 
was  the  first  philosopher  who  measured  these 
rays,  and  from  the  examination  of  them  pro¬ 
pounded  the  theory  of  light  and  colour  which 
bears  his  name— regarded  white  light  as  a  com¬ 
pound  of  seven  difl'erent  rays,  Avhich,  according 
to  the  order  of  their  refrangibility,  are  red, 
oiange,  yellow,  green,  blue,  indigo,  and  A'iolet. 
Sir  David  Brewster  has,  hoAAeA’cr,  proved,  by 
analyzing  the  white  beam  of  light  by  means  of 
coloured  absorptive  media,  that  this  beam,  in  fact, 
consists  of  only  three  primitive  colours — red, 
yellow',  and  blue,  all  the  other  varieties  of  colour 
being  pro<luced  by  a  mixture  of  these  three. 
Sir  John  Herschel  has  shown  that  there  exist 
two  classes  of  coloured  rays  at  either  hand  of  the 
NcAvtonian  spectrum,  Avhith  are  only  visible 
under  certain  conditions.  If  we  look  at  the  or¬ 
dinary  spectrum  through  a  cobalt- blue  glass,  Ave 
find  that  beloAv  the  red  ray  a  ray  of  crimson  hue 
has  become  visible.  This  Sir  John  Herschel  has 
termed  the  extreme  red  ray.  If  v\e  project  the  co¬ 
loured  spectrumupon  a pieceof turmeriepaper,  we 
find  that,  heyond  the  violet  ray,  a  ray  of  peculiar 
colour— called  by  its  discoverer  the  “lavender’' 
ray — is  apparent.  According  to  our  present 
knoAvledge,  therefore,  the  solar  ray  has  a  cons-ti- 
tution  such  as  is  represented  by  the  following 
diagram,  in  Avhich  it  is  attempted  loshoAvtoAA’hich 
particular  class  of  the  tliree  primitive  colours  the 
prime  secondary  rays  belong  ; — 

Lavender  .... 

Violet . 

Indigo  . 

Blue  . 

ItT'OOTI  . 

Yellow”..!!!!  f  Yellow. 

Orange  . ; 

Red . i-p  , 

Extreme  Red  )  ^  ' 

It  must,  hoAvever,  be  distinctl}'  understood 
that  no  line  of  demarcation  exists  betAveen  these 
rays  ;  they  are  all  (so  to  speak)  interblended  with 
each  other ;  even  in  the  red  ray  some  blue  is  de¬ 
tected  ;  and  the  violet  of  the  most  refrangible 
rays  is  due  to  a  mixture  of  the  red  laysAvith  the 
blue.  It  does  appear  to  me  that  in  this  spec¬ 
trum  we  have  a  doubling  of  one  spectrum  upon 
another ;  that  the  primitive  spectrum,  or  Avave, 
as  it  is  called  in  the  language  of  the  undulatory 
theory,  only  extends  from  the  red  to  the  indigo  ; 
that  from  the  central  point  (near  yellow),  which 
is  the  main  luminous  point,  where  the  maximum 
of  luminous  poAver  resides,  there  is  a  gradual 
diminution  of  light  till  Ave  pass  through  the 
green  into  the  blue,  and  arrive  at  indigo,  which 
is  the  darkest  point  in  the  luminous  range. 

It  Avas  first  observed  by  the  alchemists  that 
chloride  of  silver  Avas  blackened  by  the  sun’s 
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rays,  and  Scheele  discovered  that  this  blacken¬ 
ing  was  due  to  the  violet  rays  of  the  spectrum. 
Ritter  proved  the  existence  of  rays  possessing 
chemical  action  far  beyond  that  of  the  visible 
rays,  and  which  were  accordingly  called  chemi¬ 
cal  rays,  and  also  “Ritter’s  invisible  rays.” 
The  whole  question  remained,  however,  without 
any  satisfactory  elucidation  till  within  the  pre¬ 
sent  century  ;  indeed,  until  since  the  discovery 
of  Daguerre.  Sir  William  Herschel  and  Sir  Henry 
Englefield  had  ascertained  that  the  maximum 
calorific  efiect  of  the  sunbeam  resided  in  the  red 
or,  rather,  in  the  extreme  red,  rays,  and  that  the 
thermic  influence  gradually  diminished  with  the 
increased  refrangibility  of  the  rays,  until  it 
ceased  to  be  measurable  at  the  extreme  limit  of 
the  violet.  Sir  William  Herschel  also  deter¬ 
mined  in  a  very  satisfactory  manner  that  the 
maximum  of  luminous  power  resided  in  the 
mean  yellow  ray,  from  which  point  it  gradually 
diminished  toward  either  end  of  the  prismatic 
image.  If  we  allow  a  well-defined  prismatic 
spectrum  to  fall  upon  a  daguerreotype- plate,  we 
shall  find  that  the  impression  made  by  the  rays 
will  differ  with  each  preparation.  We  hence  in¬ 
fer  that  there  is  a  scale  of  action  constant  for 
each  chemical  combination,  but  varying  accord¬ 
ing  to  the  force  of  affinity  exerted  between  the 
elements  of  the  compound,  or,  rather,  the  sta¬ 
bility  of  chemical  equilibrium.  Thus,  on  a 
paper  coated  with  the  nitrate  of  silver  in  solu¬ 
tion,  the  violet  rays  alone  act.  On  chloride  of 
silver,  the  violet,  indigo,  and  blue  rays  act 
with  equal  intensity,  and  a  chemical  power 
is  manifested  far  beyond  the  visible  limits  of  even 
the  lavender  rays.  On  the  bromide  of  silver 
this  action  is  still  more  extensive ;  and  on  the 
iodide  of  silver,  washed  over  with  gallic  acid,  or 
with  a  solution  of  protosulphate  of  iron,  the 
chemical  excitation  is  exerted  over  every  part  of 
the  spectrum,  excepting  the  maximum  point  of 
luminous  power,  even  beyond  the  visible  limits 
of  the  spectral  image  at  its  least,  as  well  as  at  its 
most,  refrangible  extremity.  From  the  numerous 
experiments  that  have  been  made  within  the  last 
few  years,  we  are  now  enabled  to  determine  with 
considerable  accuracy  the  minimum  and  maxi¬ 
mum  points  of  chemical,  luminous,  and  calorific 
power  in  the  solar  rays.  They  exert  two  maxi¬ 
mum  points  of  chemical  action,  one  much  infe¬ 
rior  to  the  other,  but  only  one  maximum  of  calo¬ 
rific  action,  or  of  luminous  influence.  The  rays 
of  chemical  action  are  respectively  opposite,  in¬ 
digo  and  red.  The  heating  rays  of  the  sunbeam 
have  been  traced  far  below  the  limits  of  the 
visible  rays,  and  the  influence  which  causes  che¬ 
mical  change  is  exerted  over  a  far  more  exten¬ 
sive  space,  extending  from  below  the  extreme 
red^  ray  to  a  point  beyond  the  violet  ray,  to  the 
entire  length  of  the  visible  spectrum.  From  a 
consideration  of  these  facts  we  come  to  the  con¬ 
clusion  that  the  amount  of  heat  communicated 
to  the  earth  by  the  solar  radiations  is  nearly 
double  the  quantity  of  light  we  receive,  and  that 
the  principle  or  force  on  which  the  chemical 
photographical  changes  we  have  to  consider  de¬ 
pend  exists  in  the  sunbeam  much  more  exten¬ 
sively  than  heat  or  light,  regarding  those  terms 
in  their  ordinary  acceptation. 

This  chemical  force  is,  indeed,  exerted  over  a 
space  where  there  is  no  light,  and  ceases  at  that 
point  where  the  greatest  luminous  influence  is 
evident,  from  which  it  has  been  inferred  that  in 
all  photographic  phenomena  we  have  to  deal 
with  a  principle  which  is  broadly  distinguish¬ 
able  from  both  light  and  heat,  and  for  which  the 
term  actinism  or  ray  power  has  been  suggested, 
and  to  a  considerable  extent  adopted.  The 
points  and  centres  for  the  remarkable  phenomena 
of  light,  heat,  and  actinism  are  thus  found  to  be 
widely  separated  from  each  other  in  the  solar 
beam.  The  greatest  heat  is  exerted  at  a  point 
beyond  all  luminous  action,  but  it  extends— 
only  diminishing  in  power — through  all  the 
luminous  rays  ;  and  we  may  trace  some  curious 
relations  between  the  thermic  influence  of  these 
rays  and  the  calorific  properties  of  bodies  of  a 
corresponding  colour.  In  the  red  rays  the 
greatest  heat  prevails  ;  we  always  associate 


an  idea  of  warmth  with  a  red  colour,  and  red 
transparent  bodies  both  transmit  and  reflect 
large  quantities  of  heat.  Light,  regarded 
merely  as  the  agent  of  vision  and  colour,  is 
confined  within  narrower  limits  than  heat. 

Such  is  the  definition  as  regards  the  colours  of 
the  spectrum  as  we  now  consider  them.  Now, 
if  we  take  this  spectrum,  and  throw  it  on  a  paper 
which  has  been  prepared  with  chloride  of  silver, 
the  effect  produced  does  not  agree  with  the 
quantity  of  light  found  in  the  spectrum.  When 
a  paper  prepared  with  tartrate  of  silver  is  used, 
the  yellow  ray,  in  which  the  luminous  principle 
most  prominently  exists,  not  only  produces  no 
active  effect,  but  screens  the  object  on  which  it 
falls  from  the  action  of  the  actinic  principle. 
One  more  point  must  here  be  noticed.  At  the 
end  of  the  spectrum,  where  we  expect  to  find 
the  greatest  intensity  of  thermical  action,  there 
exists  a  spot  entirely  protected  from  the  action 
of  diffused  light  when  this  is  made  to  fall  on 
paper  prepared  with  chloride  of  silver. 

Proceeding  now  to  some  of  the  photographic 
effects  of  the  solar  rays  on  compound  bodies,  we 
shall  commence  with  the  chloiide  of  silver.  The 
spectrum  impressed  upon  a  paper  spread  with 
the  chloride  of  silver  is  often  very  beautifully 
tinted,  the  intensity  of  the  colours  varying  very 
eonsiderably  with  the  kind  of  muriate  used. 
Papers  prepared  with  the  hydrochlorate  of  am- 
rnonia,  or  of  baryta,  and  then  with  two  succes¬ 
sive  washes  of  the  nitrate  of  silver,  have  given 
me  (when  the  sunshine  has  been  favourable)  a 
range  of  colours  very  nearly  corresponding  with 
the  natural  hues  of  the  prismatic  spectrum. 
Under  favourable  circumstances,  the  mean  red 
ray  leaves  a  red  impression  upon  the  paper, 
which  passes  into  green  over  the  space  occupied 
by  the  yellow  rays.  Above  this  a  leaden-blue 
is  discovered,  and  about  the  mean  blue  ray, 
where  the  action  is  greatest,  it  rapidly  passes 
through  brown  into  black,  and  through  the  most 
refrangible  rays  it  gradually  declines  into  a 
bluish- brown,  which  tint  is  continued  through 
the  invisible  rays.  At  the  least  refrangible  end 
of  the  spectrum  the  very  remarkable  phenomenon 
has  been  observed  of  the  extreme  red  rays  ex¬ 
erting  a  protecting  influence,  and  preserving  the 
paper  from  that  change  which  it  would  other¬ 
wise  undergo  under  the  influence  of  the  depressed 
light  which  always  surrounds  the  spectrum.  It 
appears  to  me  that  not  only  the  extreme  red  ray 
exerts  this  peculiar  property,  but  the  ordinary 
ray  throughout  the  whole  length.  If  we  throw 
a  beam  of  solar  light  upon  a  paper  prepared  with 
the  nitrate  of  silver  instead  of  with  the  chloride, 
the  colour  of  the  impressed  spectrum  is  at  first 
pale  brown,  which  passes  slowly  into  a  deeper 
shade,  that  portion  corresponding  with  the  blue 
rays  becoming  a  blue-brown,  and  under  the 
violet  of  a  peculiar  pinky  shade.  I  have  some¬ 
times  observed  a  very  decided  green  tint  on 
the  point  which  corresponds  with  the  least 
refrangible  rays.  The  total  length  of  the 
spectrum  impressed  on  white  paper,  as  well  as 
the  gradations  of  its  most  refracted  end,  will 
admit  of  measurement  in  about  eighty-five  parts. 
Its  limit  of  action  is  very  near  the  centre  of 
the  yellow  ray,  and  its  maximum  appears  about 
the  centre  of  the  blue,  although  the  action  up  to 
the  edge  of  the  violet  ray  is  continued  with  very 
little  diminution  of  effect ;  beyond  this  point  the 
action  is  feeble.  Tartrate  of  silver,  whether  pre¬ 
pared  from  pure  tartaric  acid,  from  the  tartrate 
of  potass,  cream  of  tartar,  or  Rochelle  salt,  ap¬ 
pears  at  first  to  change  but  very  slowly  under 
the  influence  of  solar  emanations ;  but,  after  a 
short  period,  the  darkening  process  is  much 
accelerated,  and  the  paper  prepared  with  this 
salt  assumes  a  much  higher  degree  of  black¬ 
ness  than  paper  prepared  with  almost  any 
other  of  the  preparations  of  silver.  Sir  John 
Herschel  experimented  with  paper  prepared 
with  solutions  of  the  tartrate.  The  spectrum 
impressed  upon  this  paper  commenced  at,  or  a 
little  below,  the  mean  yellow  ray,  of  a  delicate 
lead  colour,  but  faint  and  dilute  ;  and,  when 
the  action  was  arrested  soon  after  the  first  im¬ 
pression  was  made,  such  was  the  character  of 


the  whole  photographic  spectrum.  But,  if  the 
light  was  allowed  to  continue  its  action,  there 
was  observed  to  come  suddenly  a  new,  and  much 
more  intense,  impression  of  darkness,  confined  to 
the  blue  and  violet  rays ;  and,  what  is  more  re¬ 
markable,  confined  also  in  breadth  to  the  middle 
of  the  sun’s  image,  so  far,  at  least,  as  to  leave  a 
border  of  the  lead-coloured  spectrum  traceable, 
not  only  round  the  clear  and  well-defined  con¬ 
vexity  of  the  dark  interior  spectrum  at  the  least 
refrangible  end,  but  also  laterally  along  both  its 
edges.  And  this  border  was  the  more  easily 
traced,  and  less  liable  to  be  mistaken,  by  reason 
of  its  singular  contrast  in  colour  with  the  interior 
spectrum.  That  of  the  former  was  lead-grey,  of 
the  latter  an  extremely  rich,  deep  velvety  brown. 
If  paper  washed  with  the  tartrate  of  silver  is 
allowed  to  darken  slightly,  and  then  washed 
over  with  a  weak  solution  of  the  iodide  of  potas¬ 
sium,  the  darkening  process  proceeds  with  great 
rapidity,  and  a  most  intense  blackness  results. 

If  a  paper  prepared  with  the  tartrate  of  silver 
is  washed  over,  before  exposure,  with  a  solution 
of  iodide  of  potassium,  its  sensibility  is  much  in¬ 
creased  ;  and  we  find,  by  exposing  such  a  paper 
to  the  prismatic  spectrum,  that  a  very  different 
image  is  impressed.  The  impression  does  not 
descend  below  the  green  ray  of  the  spectrum, 
but  at  that  point  a  delicate  blue  or  grey  colour  is 
impressed.  It  yapidly  darkens,  and  throughout 
the  whole  of  the  most  refrangible  rays  a  very 
intense  blackness  is  produced,  which  penetrates 
very"  deeply  into  the  paper.  The  darkening 
process  is  carried  on  for  a  very  considerable  space 
beyond  the  last  visible  violet  ray,  but  with 
greatly  diminished  intensity.  The  least  re¬ 
frangible  rays  do  not  appear  to  act  at  all,  or,  if 
they  act,  they  assist  simply  in  converting  the 
whole  of  the  tartrate  into  iodide  of  silver.  We 
do  not  find  any  of  those  protected  spaces  in  this 
spectrum  which  are  observed  in  the  photo¬ 
graphic  image  received  on  the  pure  tartrate 
paper.  Bromide  of  silver  does  not  appear  to  be 
very  readily  changed  by  the  solar  rays  when  it 
is  perfectly  pure.  The  slightest  admixture  of 
the  nitrate  of  silver  renders  it  very  susceptible  of 
change.  As  soon  as  the  prismatic  spectrum  falls 
upon  paper  prepared  with  this  salt,  it  blackens 
over  the  whole  extent  of  action  with  nearly 
equal  intensity.  The  maximum  effect,  which  is 
not  easily  detected,  from  the  rapidity  of  the 
action,  appears  to  be  produced  somewhere  about 
the  indigo  rays.  Its  most  striking  peculiarity  is 
its  exceeding  length.  Instead  of  "terminating  at 
the  mean  yellow  ray,  or  thereabout,  the  dark¬ 
ened  portion  extends  down  to  the  very  extremity 
of  the  visible  red  rays.  In  tint  it  is  pretty 
uniform  (a  grey-black,  not  by  any  means  intense) 
over  the  whole  length,  except  that  a  slight  tinge 
of  redness  is  perceptible  at  the  least  refracted  end. 
By  allowing  the  nitrate  of  silver  to  be  in  excess, 
the  grey-black  may  be  very  much  darkened. 
Below  the  red  ray  an  extended  space  is  protected 
from  the  agency  of  the  dispersed  light,  and  its 
whiteness  maintained. 

These  are  only  a  few  of  the  instances  by  which 
the  universal  fact  is  illustrated  that  the  solar 
rays  are  continually  acting  upon  and  modifying 
matter.  Although,  for  purposes  of  photography, 
•we  can  only  select  those  compounds  which  exist, 
as  it  were,  in  a  state  of  equilibrium,  ready  to  be 
destroyed  by  the  slightest  disturbing  cause,  yet 
we  have  distinct  evidence  that  a  sunbeam  cannot 
fall  upon  any  solid  body  without  leaving  perma¬ 
nent  traces  of  its  action. 

Light,  we  have  already  seen,  although  con¬ 
nected  with,  is  a  power  not  only  independent  of, 
but  even  antagonistic  to,  the  power  which  pro¬ 
duces  chemical  change,  so  far  as  the  solar  radia¬ 
tions  are  concerned.  The  yellow  glass  that  we 
interpose  between  an  object  and  light  scarcely 
obstructs  the  passage  of  light  at  all,  while  a  blue 
glass  obstructs  it  most.  If,  then,  the  popular 
notion,  that  it  is  the  light,  as  such,  which  pro¬ 
duces  photographic  effects,  were  correct,  it  would 
follow,  as  a  matter  of  course,  that  you  ■w'ould  get 
a  better  photographic  copy  of  an  object  with  the 
interposition  of  yellow  than  with  that  of  a  blue 
glass. 
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*  The  frame  placed  on  the  table  before  me  con¬ 
tains  a  large  daguerreotype  portrait ;  it  is  glazed 
with  half  blue  and  half  yellow  glass.  You  cannot 
see  through  the  blue  as  you  can  through  the 
yellow,  and  yet  it  is  under  the  blue  glass  that 
the  copy  is  best  obtained,  while  under  a  yellow 
glass  it  cannot  be  taken.  Thus,  as  I  have  shown, 
the  power  or  force  which  enables  us  to  take 
these  copies  cannot  be  light,  since,  in  that  case, 
yellow,  in  which  most  luminosity  resides,  would 
be  the  most  favourable  colour  for  taking  them. 
The  belief  has  passed  current  for  these  fifty  years 
that  by  a  mixture  of  the  component  colours  of 
light  as  found  by  prismatic  analysis  we  can  get 
white  light.  Although  this  statement  has  been 
repeated  in  books  and  lectures  times  without 
number,  I  do  not  hesitate  to  say  that  up  to  this 
time  a  mixture  of  blue,  red,  and  yellow,  has 
never  given  white  light. 

There  are  some  curious  facts  connected  with 
the  influence  of  light  on  vegetation  which  claim 
notice  here.  It  is  well  known  that  light — the 
light  of  the  solar  ray— is  essential  to  the 
healthful  growth  of  plants,  but,  when  we 
examine  the  various  conditions  of  the  solar 
ray,  we  find  that  different  kinds  of  solar 
radiations  are  necessary  at  different  seasons 
of  the  year.  Starting  from  germination,  we  know 
that  if  we  place  a  seed  in  a  warm  moist  position, 
and  exclude  light,  chemical  action  is  set  up, 
starch  is  transformed  into  sugar  or  dextrine, 
which,  being  soluble,  are  fitted  to  convey 
nourishment  to  all  parts  of  the  plant ;  in  a  short 
time  vitllfty  becomes  manifest,  little  elevations 
are  thrown  up,  and  the  plant  begins  to  grow. 
It  is  also  well  known  that  the  process  of  malting 
is  always  carried  on  in  a  dark,  shady  locality  ; 
the  process  of  malting  will  not  go  on  in  the  sun¬ 
shine.  Now,  we  have  the  very  curious  fact  that 
under  the  influence  of  the  solar  rays  seeds  will 
not  germinate.  All  seeds  that  germinate  do  so 
in  the  dark.  If  upon  a  seed  placed  under  con¬ 
ditions  otherwise  favourable  to  germination  we 
throw  a  ray  of  light  which  has  been  robbed  of 
the  chemical  principle  (the  principle  which  pro¬ 
duces  photographic  images),  the  seed  will  not 
germinate.  On  the  other  hand,  if  the  actinic 
radiations  are  separated  as  much  as  possible  from 
the  luminous  rays,  which  may  easily  be  done, 
germination  is  accelerated,  and  takes  place  at  a 
greater  depth  in  the  soil  than  when  the  full  sun¬ 
light  exerts  its  influence.  I  have  made  some 
experiments  which  place  this  fact  in  a  very 
clear  light.  I  provided  a  box,  the  slanting  lid 
of  which  was  composed,  half  of  blue  glass,  and 
half  of  yellow  glass.  In  this  box,  containing 
suitable  mould,  I  sowed  seeds  of  cress.  Now,  as 
the  seeds  were  placed  under  precisely  the  same 
conditions,  except  in  respect  of  the  simple  rela¬ 
tion  of  light  and  actinism,  it  must  be  obvious 
that  any  marked  variation  in  the  phenomena 
observed  must  be  attributable  to  the  power  of 
one  or  both  of  these  forces.  The  result  was  that 
under  the  blue  glass,  permeated  by  the  actinic, 
but  not  by  the  luminous,  ray,  germination  went 
on  rapidly,  while  in  the  part  of  the  box  placed 
under  the  yellow  glass,  a  glass  admitting  much 
light,  but  no  chemical  principle,  no  appearances 
were  presented  above  ground,  although  on  re¬ 
moving  the  soil  some  very  slight  indications  of 
germination  were  detected,  probably  attributable 
to  some  small  portion  of  chemical  power,  which 
had  contrived  to  pass,  perhaps,  by  favour  of 
some  defect  in  the  glass.  If  we  place  seeds  in 
earth  screened  from  the  immediate  action  of 
light  by  the  intervention  of  a  bottle  containing  a 
solution  of  bichromate  of  potash,  to  which  a 
small  quantity  of  oil  of  vitriol  has  been  added,  the 
actinic  rays  will  then  be  abstracted  from  the 
solar  beams,  and  only  luminous  rays  will  pass. 
In  this  case,  also,  seeds  will  not  germinate.  But, 
after  the  leaves  have  once  developed  themselves, 
the  requirements  of  the  plant  become  altered, 
and  the  luminous  more  essential  than  the  actinic 
rays.  Of  course  the  blue  glasses  will  not  now 
have  the  same  healthful  effect,  and  the  yellow 
glasses,  admitting  more  light,  (will  be  more  ap¬ 
propriate.  The  necessities  of  the  plant  demand 
the  decomposition  of  the  carbonic  acid  of  the 


I  atmosphere,  the  secretion  of  woody  fibre  to  form 
the  structional  arrangement  of  the  plant.  It  was 
formerly  imagined  that  carbonic  acid  was  de¬ 
composed  more  readily  under  the  influence  of 
the  radiations  transmitted  through  blue  glasses, 
that  is  the  actinic  radiations,  than  by  any  other  ; 
but  this,  the  opinion  of  Saussure,  has  been  shown 
to  be  a  mistake.  When  we  take  vegetable 
matter  {e.ff.,  cut  leaves)  and  place  it  in  tubes  ex¬ 
posed  to  the  action  of  water  charged  with  car¬ 
bonic  acid,  and  subject  the  tubes  to  the  rays  of 
the  spectrum,  the  carbonic  acid  is  decomposed 
more  rapidly  under  the  blue  than  under  any 
other  ray.  But  if  we  take  the  vegetable  in  its 
perfect  organic  state,  not  cut  or  mutilated,  de¬ 
composition  of  the  carbonic  acid  takes  place  much 
quicker  under  the  yellow  ray  than  under  any 
other.  Light  decomposes,  we  thus  find,  more 
carbonic  acid  than  actinism.  This,  I  think,  ap¬ 
pears  to  be  due  to  some  functions  of  vitality, 
some  susceptibility  peculiar  to  the  plant  in  a 
living  state.  Mattucci  has  shown  by  a  beautiful 
experiment  that  the  mere  wounding  the  leaf 
modifies  (diminishes)  this  power  of  the  leaf  to 
decompose  carbonic  acid  in  the  light,  and  proved 
that  the  quantities  decomposed  when  the  part  of 
the  plant  is  separated,  and  when  united  to  the 
parent  organization,  are  different. 

It  is  found  that  when  the  plant  has  arrived  at 
maturity,  and  the  development  of  the  reproduc¬ 
tive  functions  commences,  the  least  refrangible 
or  calorific  rays  become  most  active,  and  con¬ 
tribute  powerfully  to  the  formation  of  fruits  and 
flowers.  Thus,  by  artificial  means,  we  are 
enabled  to  imitate  Nature,  and  easily  produce 
the  circumstances  which,  with  the  change  of  the 
seasons,  are  essential  to  the  various  stages  of 
vegetable  life.  Another  remarkable  instance  of 
the  effect  of  light  on  vegetation  is  seen  in  the 
manner  in  which  it  influences  the  colours  of 
plants.  Plants  growing  in  the  dark  become 
etiolated,  having  white  stems  and  yellow  leaves  ; 
but  when  brought  into  sunshine  they  acquire 
their  natural  green  colour.  Dr.  Gardner,  of  New 
York,  assumed  that  the  green  colouring  principle 
of  plants,  called  “  chlorophyle,”  w’as  formed 
solely  under  the  influence  of  the  luminous  rays, 
and  that  plants  grown  in  the  dark  had  a  tendency, 
when  exposed  to  the  influence  of  the  prismatic 
rays,  to  bend  out  of  the  line  of  rays  at  either  end 
towards  the  mean  yellow  or  maximum  luminous 
ray  ;  but  in  this  Dr.  Gardner  was  mistaken.  It 
has  long  been  known  that  plants  bend  towards 
the  light,  and  the  experiments  of  many  philo¬ 
sophers  have  shown  that  the  tendency  has  been 
more  strongly  exhibited  towards  the  blue  ray 
than  towards  any  other.  Now,  it  has  since  been 
found,  by  experiments  made  in  this  country, 
that  plants  bend  from  the  red  or  heating  rays ; 
and,  perhaps,  it  was  the  observation  of  these  two 
actions  that  led  Dr.  Gardner  to  believe  he  had 
detected  a  lateral  motion  of  the  rays  of  light. 
By  bringing  etiolated  plants  under  the  influence 
of  a  large  spectrum,  they  become  green  under 
the  green  and  blue  rays,  before  any  change  has 
been  produced  by  the  other  rays.  It  is  thus 
rendered  probable  that  the  production  of  chlo¬ 
rophyle  is  due  to  the  joint  influence  of  heat  and 
actinism. 

It  has  been  found  that  plants  growing  in 
stovehouses  often  suffer  from  the  scorching 
influence  of  the  sun’s  rays.  Especially  has 
this  been  the  case  since  the  introduction  of 
German  sheet  glass  into  conservatories.  Many 
of  the  most  delicate  exotics  at  Kew  have  had 
their  leaves  burnt  in  a  very  remarkable  man¬ 
ner.  Prom  the  enormous  size  of  the  new 
Palm-house  at  Kew,  those  contrivances,  such 
as  blinds,  &c.,  by  which  it  has  been  at¬ 
tempted  to  cut  off  this  destructive  calorific  in¬ 
fluence,  were  out  of  the  question.  It  was, 
therefore,  thought  desirable  to  ascertain  whether 
it  would  be  possible  to  cut  off  these  scorching 
rays  by  means  of  a  tinted  glass  which  should 
not  be  objectionable  in  appearance ;  and  the 
question  was,  at  the  recommendation  of  Sir 
William  Hooper,  submitted  to  me  by  the  Com¬ 
missioners  of  Woods  and  Porests.  The  object  was 
,  to  select  a  glass  which  should  not  permit  those  | 


heat  rays  which  are  the  most  active  in  scorching 
the  leaves  of  the  plants  to  permeate  it.  By  a 
series  of  experiments  made  with  the  coloured 
pieces  of  glass  on  the  palms  themselves,  it  was 
ascertained  that  the  rays  which  destroyed  their 
colour  belonged  to  a  class  situated  at  that  end  of 
the  prismatic  spectrum  which  exhibited  the 
greatest  calorific  power,  and  just  beyond  the 
limits  of  the  visible  red  ray.  A  great  number 
of  specimens  of  glass  were  submitted  to  exa¬ 
mination,  and  it  was  at  length  ascertained  that 
glass  tinted  green  appeared  likely  to  effect  the 
object  most  readily.  Some  of  the  green  glasses 
which  were  examined  obstructed  nearly  all  the 
heat  rays  ;  but  this  was  not  desired  ;  and  these, 
from  their  dark  colour,  were  objectionable,  as 
stopping  the  passage  of  a  considerable  body  of 
light. 

Every  sample  of  glass  was  submitted  to  three 
distinct  sets  of  experiments  : — 1.  To  ascertain, 
by  measuring  off  the  coloured  rays  of  the 
spectrum,  its  permeability  to  the  luminous  in¬ 
fluence.  2.  To  ascertain  the  amount  of  obstruc¬ 
tion  offered  to  the  chemical  rays.  3.  To  measure 
the  amount  of  heat  radiation  which  permeated 
each  specimen. 

The  chemical  changes  were  tried  on  chloride 
of  silver,  and  on  papers  stained  with  the  green 
colouring  matter  of  the  palms  themselves.  The 
calorific  influence  was  ascertained  by  a  method 
employed  by  Sir  John  Herschel  in  his  experi¬ 
ments  on  solar  radiations.  Tissue  paper 
stretched  on  a  frame  was  smoked  on  one  side 
by  holding  it  over  a  smoky  flame,  and  then, 
while  the  spectrum  was  thrown  upon  it,  the 
other  surface  was  washed  with  strong  sulphuric 
ether.  The  points  of  calorific  action  were  ascer¬ 
tained  by  the  evaporation  of  the  ether  as  those 
points  dried  off  in  well-defined  circles,  before  the 
other  parts  presented  any  appearance  of  dryness. 
In  this  way  it  was  not  difficult,  with  care,  to 
ascertain  with  great  exactness  the  conditions  of 
the  glass  as  to  its  permeability  to  light,  heat,  and 
actinism.  The  glass  chosen  was  of  a  very  pale 
yellow- green  colour,  the  colour  being  given  by 
the  oxide  of  copper :  this  glass  is  so  transparent 
that  scarcely  any  light  is  intercepted.  In  exa¬ 
mining  the  spectral  ray  through  it,  it  is  found 
that  the  yellow  is  slightly  diminished  in  intensity, 
and  that  the  extent  of  the  red  ray  is  affected  in  a 
small  degree;  the  lower  edge  of  the  ordinary  red 
ray  being  cut  off  by  it.  It  does  not  appear  to 
act  in  any  way  upon  the  chemical  principle,  as 
spectral  impressions  obtained  on  chloride  of  silver 
are  the  same  in  extent  and  character  as  those 
procured  by  the  action  of  the  rays  which  have 
permeated  ordinary  white  glass.  This  glass  has, 
however,  a  very  remarkable  action  upon  the  non- 
luminous  heat  rays — the  least  refrangible  calo¬ 
rific  rays.  It.  prevents  the  passage  of  all  that 
class  of  heat  rays  which  exists  below  and  in  the 
point  fixed  by  Sir  William  Herschel,  Sir  H. 
Englefield,  and  Sir  John  Herschel,  as  the  point 
of  maximum  calorific  action.  As  it  is  to  this 
class  of  rays  that  the  scorching  influence  is  due, 
there  is  every  reason  to  believe  that  the  use  of 
this  glass  will  be  effectual  in  protecting  the 
plants  ;  and  at  the  same  time  that  it  is  not  ob¬ 
jectionable  in  colour,  and  transparent  to  that 
degree  which  is  necessary  for  the  development 
of  those  parts  of  the  plant  which  depend  upon 
external  chemical  excitation,  it  is  only  partially 
permeable  to  the  heat  rays,  and  opaque  only  to 
those  rays  which  are  most  injurious.  The  total 
absence  of  the  oxide  of  manganese  commonly 
found  in  all  sheet  glass  is  an  indispensable  con¬ 
dition  here ;  it  having  been  found  that  glass 
into  the  composition  of  which  manganese  enters 
will,  after  exposure  for  a  time  to  intense  sun¬ 
light,  turn  to  a  pinky  hue  ;  and  any  tint  of  this 
character  would  completely  destroy  all  the  pecu¬ 
liar  properties  for  which  this  glass  is  chosen. 


Samuel  Wilkes,  of  Wednesfield-heath,  near 
Wolverhampton,  brassfounder,  for  improve¬ 
ments  in  the  manufacture  of  knobs,  handles,  and 
spindles  for  the  same,  for  doors  and  other  pur¬ 
poses  ;  and  improvements  in  locks.  Patent 
dated  May  8th,  1849  ;  six  months. 


380  THE  CPIEMICAL  TIMES. 


A  COURSE  OF  PRACTICAL  PHARMACY, 
By  Professor  SOTIBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Par  is,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 

A'EGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  LVI. 

(lecture  LXNXIV.) 

SAPONIN — {Concluded') . 
ASPARAGUS. 

We  use  the  roots  and  the  young  shoots  of 
asparagus  (Asparagus  officinalis). 

The  roots  of  asparagus  are  considered  to  possess 
diuretic  properties.  They  are  mostly  given  in 
infusion  at  the  dose  of  30  grammes  per  quart  of 
■water.  The  root  of  asparagus  forms  one  of  the 
so-called  five  aperient  roots. 

According  to  M.  Dulong  d’Astafort’s  analysis, 
the  root  of  asparagus  contains :  — 

Vegetable  albumen, 

Gummous  matter, 

Resin, 

Saccharine  matter, 

Bimalatc,  hydrochlorate,  acetate,  and 
phosphate  of  potass  and  of  lime. 
Bitter  extractive. 

Although  the  analysis  does  not  mention  sapo¬ 
nin  among  the  constituents  of  the  root,  the  pre¬ 
sence  of  this  principle  appears  to  me  highly' 
probable.  I  rest  my  opinion  on  this  point  upon 
the  botanic  relationship  which  exists  between 
sarsaparella  and  asparagus,  and  also  upon  the  fact 
that  Walz  has  found  a  matter  analogous  to 
saponin  in  the  Paris  quadrifolia,  a  plant  which 
belongs  to  one  and  the  same  family  with  aspa¬ 
ragus. 

EXTRACT  OF  ASPARAGUS  ROOTS. 

Take  of  Fresh  asparagus,  any  quantity  you 
like. 

Pick  and  wash  the  asparagus  carefully. 
Pound,  and  add  to  the  bruised  mass  sufficient 
water  to  cover  it  completely ;  subject  to  the 
action  of  the  press,  strain  through  the  bolting- 
cloth,  and  evaporate  on  plates,  in  the  stove. 

This  process  is  by  M.  Vaudin.  M.  Gendrin 
has  found  the  extract  prepared  after  this  formula 
very  effective  as  a  diuretic. 

From  10  kilogrammes  of  fresh  asparagus  I 
obtained  830  grammes  of  an  extract  of  pilular 
consistence. 

The  ymung  shoots  of  asparagus  contain,  ac¬ 
cording  to  Robiquet’s  anah'sis  : — 

Chlorophyle, 

Asparagin, 

Vegetable  albumen, 

A  viscous  resin  of  acrid  taste, 

A  starch-like  substance, 

Extractive, 

Colouring  matter, 

Acetate  and  phosphate  of  potass. 
Phosphate  of  lime. 

Asparagin  is  a  principle  which  has  been  found 
since  in  other  plants  besides  asparagus.  It  con¬ 
tains  a  large  proportion  of  nitrogen.  It  is 
colourless  and  inodorous  ;  and  has  a  cool  but 
nauseous  taste.  It  crystallizes  in  prisms  and 
octahedrons.  It  is  not  over-soluble  in  water, 
and  altogether  insoluble  in  alcohol.  It  is  neither 
acid  nor  alkaline.  Upon  ebullition  in  pure 
water,  or  under  the  influence  of  alkaline  matters, 
asparagin  is  converted  into  ammonia  and  a  pe¬ 
culiar  acid  (aspartic  acid). 

The  medicinal  properties  of  asparagus  juice 
seem  to  be  altogether  independent  of  the  aspa- 
xagin. 

EXTRACT  OF  ASPARAGUS  TOPS. 

Take  of  hot  clarified  Asparagus  juice,  any 
quantity  you  like.  Evaporate  at  a  gentle  heat. 

The  juice  of  asparagus  furnishes  from  four  to 
five  per  cent,  of  its  own  weight  of  extract. 

SYRUP  OF  ASPARAGUS  TOPS. 

Take  of  Asparagus  tops,  any' quantity  you  like. 

White  sugar,  a  sufficiency. 

Remove  the  whole  of  the  while  part  of  the 
asparagus.  Pound  the  green  portion,  and  ex¬ 
press  the  juice.  Heat  the  expressed  juice  in 


order  to  coagulate  the  albumen  which  it  con¬ 
tains.  Strain  through  the  bolting- cloth.  Add 
to  the  strained  liquid  double  its  weight  of  sugar, 
and  make  a  syrup  by  simple  solution. 


This  concludes  the  chapter  on  Saponin.  Next 
week  we  shall  commence  that  on  the  Vegeto- 
Alkalis. 


GHIOlfJAL  COA/!g^UmGATI0^S,  TRANS¬ 
LATIONS,  ETC. 


ON  THE  NEUTRAL  SULPHATE  OF  THE 
OXIDE  OF  ETHYLE  AND  THE  PRO¬ 
DUCTS  OF  ITS  DECOMPOSITION. 

By  Dr.  CHARLES  M.  WETHERILL. 


Although  the  neutral  sulphate  of  the  oxide  of 
ethyle,  the  true  sulphuric  ether,  has  been  sought 
for  in  vain,  and  doubtless  often  formed.  Dr. 
Wetherill  has  first  succeeded  in  isolating  it  and 
studying  its  properties.  It  is  prepared  by  slowly 
passing  the  vapours  of  anhydrous  sulphuric  acid 
into  pure  ether  surrounded  by  ice  and  salt ; 
agitating  the  maxture  with  1  vol.  ether  and  4 
vols.  water,  separating  the  two  strata  of  liquids, 
agitating  the  ethereal  solution  with  milk  of  lime, 
washing  with  water,  and  distilling  off  the  ether. 
The  oily  liquid  in  the  retort  is  transferred  to  a 
capsule,  washed  with  a  little  water,  and  dried  in 
vacuo  over  oil  of  vitriol.  The  aqueous  solution 
contains  sulphurous,  ethionic,  and  sulphovinic 
acids  ;  and,  if  the  temperature  were  not  kept  low, 
it  contains  in  addition  isethionic  and  methionic 
acids. 

When  pure,  the  neutral  sulphate  is  a  colour¬ 
less  oily  liquid,  of  a  pungent  taste  and  pepper- 
rnint  odour  ;  spec.  grav.  1.12  ;  distils  with  great 
difficulty,  even  in  an  atmosphere  of  carbonic 
acid  ;  the  distillate  is  colourless,  neutral,  and 
heavier  than  water.  Chlorine  is  dissolved  by  it 
in  the  cold  without  decomposition,  giving  a  green 
colour,  and  the  oil  is  again  precipitated  by  water. 
A  solution  of  potash,  saturated  with  sulphuretted 
hydrogen,  changes  it  into  mercaptan  and  sulphate 
of  potash :  — 

C4  H5  O,  SO3  +  KS,  IIS  =  C4  H5  S,  IIS  +  KO,  SO3. 
It  dissolves  without  alteration  in  fuming  nitric 
acid  ;  but  by  adding  potash,  and  heating,  nitrous 
ether  is  formed  (C4HgO,  NO3).  Treated  with 
muriatic  acid  and  potash,  a  heavy  oil  5istils  over 
with  an  odour  of  apples.  With  water  the  oil 
disappears  entirely,  leaving  an  acid  solution. 
The  carbon  and  hydrogen  were  determined  by 
combustion  with  oxide  of  copper,  with  chromate 
of  lead,  and  with  a  mixture  of  oxide  of  copper 
and  chlorate  of  potash  ;  the  sulphuric  acid  by 
chloride  of  barium.  The  result  was  C4  Hg  O,  SO3. 

By  the  action  of  water  aided  by  heat  the  oil 
entirely  disappears  ;  and,  if  carbonate  of  baryta 
be  added  and  the  filtered  solution  be  evaporated, 
crystals  of  methionate  of  baryta  separate,  and  the 
remainder  of  this  salt  is  thrown  down  bj' alcohol. 
The  methionate  is  proved  by  its  properties  and 
analysis.  The  mother  liquor  yields  a  salt  soluble 
in  alcohol,  Avhich  is  shown  to  be  an  equal  mix¬ 
ture  of  sulphovinateand  isethionate  of  baryta  by 
analysis  and  behaviour  ;  for  sulphovinic  acid  is 
resolved  by  boiling  into  sulphuric  acid  and 
alcohol,  while  the  latter  is  not.  By  determining 
the  baryta  in  the  mixture,  boiling  the  acids,  re¬ 
moving  the  free  acid  by  carbonate  of  baryta,  and 
determining  the  baryta  in  the  last  solution  of 
isethionate,  the  weight  of  the  former  is  found  to 
be  about  double  that  of  the  latter. 

It  follows  from  these  experiments  that  the 
usual  explanation  of  the  formation  of  heavy  oil 
of  wine,  previous  to  that  of  ethionic  acid,  is  er¬ 
roneous,  for  not  the  slightest  trace  of  the  heavy 
oil  of  wine  is  found  in  the  substance  resulting 
from  the  action  of  anhydrous  sulphuric  acid  on 
ether  or  alcohol.  The  probable  rationale  is,  that 
the  anhydrous  sulphuric  acid  partly  forms  di¬ 
rectly  the  neutral  sulphate  of  ether  (C4  Hg  O, 
SO3),  and  partly  decomposes  the  ether,  lorming 
Regnault’s  sulphate  of  olefiant  gas  (4SO3,  C4  H4), 
which  takes  up  1  equiy.  water  to  form  ethionic 


acid  (4SO3,  C4  Ilg  O).  Another  portion  of  the 
acid  takes  up  water  and  unites  with  ether,  pro¬ 
ducing  sulphovinic  acid  (C4  ITg  O,.  2SO3.  HO). 
In  the  case  of  alcohol,  part  of  the  sulphuric  acid 
takes  up  water  and  unites  with  a  portion  of 
alcohol,  forming  hydrated  sulphovinic  acid, 
while  the  liberated  ether  partly  forms  the 
neutral  sulphate  and  partly  ethionic  acid.  I'he 
products  of  decomposition  sufficiently  distinguish 
the  neutral  sulphate  from  the  heavy  oil  of  wine. 
4  equivs.  of  the  neutral  sulphate,  with  3  equivs. 
water,  are  first  resolved  into  ethionic  acid  and  3 
equivs.  alcohol,  and  by  the  action  of  heat  into 
isethionic  and  sulphovinic  acids  and  alcohol,  as 
shown  in  the  following  equation  : — 

4(04  HO,  SO3)  +  3HO  =  04  Hg  O,  4S03-f3 
(C4  Hg  O,  HO)  =04  Hg  O,  2SO3-i-'04  Hg  0,HO, 
2S03-i-2(04Hg  O,  HO). 

— Proc.  of  Amer,  Phil.  Soe.,  No.  41. 


ON  THE  AMOUNT  OF  AMMONIA 
CONTAINED  IN  THE  ATMOSPHERE. 
By  M.  FRESENIUS. 

The  presence  of  small  quantities  of  ammonia 
in  the  atmosphere  has  been  placed  beyond  doubt 
by  the  experiments  of  Scheele,  De  Saussure, 
Colard  de  jMartigny,  Faraday,  W.  Zimmermann, 
Brandes,  Chevalier,  and  Liebig.  Nevertheless 
science  as  yet  possesses  but  very  uncertain  data 
relatively  to  the  proportions  in  which  this  alkali 
is  mixed  with  the  atmosphere.  To  be  satisfied 
of  this,  it  suffices  to  compare  the  results  of  two 
analyses  made  on  this  subject  by  M.  Giiiger  and 
Dr.  G.  Kemp.  The  first  sought  to  determine  the 
quantity  of  ammonia  contained  in  the  atmosphere 
by  passing  1.112  cubic  metres  of  air  through 
weak  hydrochloric  acid,  evaporating  the  acid 
liquid  after  the  addition  of  some  bichloride  of 
platinum,  and  weighing  the  residue  of  ammonio- 
chloride  of  platinum  after  suitable  washing  with 
alcohol  contiiining  ether.  He  found  by  this 
process  1,000,000  grms.  of  air  to  contain  0.323 
grm.  of  ammonia  =  0.938  carbonate  of  ammonia. 

This  determination  is  probably  not  free  from 
error,  M.  Grager  having  neglected  to  determine 
the  quantity  of  ammonia  which  might  be  con¬ 
tained  in  the  reagents  themselves.  The  same 
must  be  said  of  the  determination  made  by  Dr. 
Kemp,  by  passing  through  a  solution  of  corrosive 
sublimate  air  collected  300  feet  above  the  Irish 
Sea.  When  the  experiment  was  finished,  the 
mercurial  solution  was  boiled,  and  the  white 
precipitate  obtained,  to  which  Dr.  Kemp  assigns 
the  formula  (HgCl-i-2HgO-HHgNH2\  was 
weighed.  According  to  this  experiment,  1,000,000 
grms.  of  air  contain  3.68  grms.  of  ammonia=  10.37 
grms.  carbonate  of  ammonia,  i.e,,  eleven  times 
the  quantity  stated  by  M.  Giiiger,  The  question 
is  evidently  far  from  being  solved  by  these  expe¬ 
riments  ;  it,  however,  deserves  a  very  careful 
investigation,  on  account  of  the  very  important 
part  ascribed  to  atmospheric  ammonia  in  vegeta¬ 
tion.  These  considerations  induced  the  author 
to  undertake  some  experiments  on  the  subject, 
which  were  made  in  the  following  manner:  — 
lo  aspire  the  air  the  author  employed  two  large 
gasometers,  each  capable  of  containing  10,000 
cubic  centimetres  ;  they  w'crein  action  alternately 
day  and  night.  The  air  which  they  aspired 
was  received  through  a  long  tube  above  the 
house  of  M.  Fresenius  at  Wiesbaden,  which  is 
situated  on  an  elevation  at  one  extremity  of  the 
town.  The  air,  before  entering  the  gasometer, 
had  to  pass  through  a  small  condensing  ajipa- 
ratus,  formed  of  two  small  balloons  connected 
with  each  other  and  filled  with  dilute  hydro¬ 
chloric  acid.  The  acid  was  prepared  by  mixing 
1  part  of  pure  acid  of  1.12  sp.  gr.  and  20  parts 
water.  Every  morning  during  forty  days  one  of 
these  condensing  apparatus  was  set  in  com¬ 
munication  with  a  gasometer  filled  with  water, 
which  in  thecoursqof  the  dayflowedintothe  other 
empty  gasometer.  This  worked  in  its  turn 
during  the  night  with  another  condensing  appa¬ 
ratus,  and  emptied  itself  into  the  first  gasometer. 
In  this  manner  the  quantities  of  ammonia  con¬ 
tained  in  the  air,  both  during  the  day  and  during 
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the  night,  were  collected  separately.  In  the 
month  of  August,  1848,  218,650  cubic  centi¬ 
metres  traversed  one  of  the  apparatus  during  the 
day,  and  217,050  cubic  centimetres  passed 
through  the  other  apparatus  during  the  night. 
During  the  month  of  September,  126,600  cubic 
centimetres  of  air  passed  through  during  the 
day,  and  127,200  during  the  night. 

When  this  operation  was  concluded  the  con¬ 
tents  of  each  condensing  apparatus  were  poured 
into  a  porcelain  capsule,  care  being  taken  to 
rinse  the  apparatus  with  a  sufficient  quantity  of 
distilled  water.  The  contents  of  the  capsule, 
mixed  with  4  grms.  of  a  dilute  solution  of  chlo¬ 
ride  of  platinum,  were  evaporated  to  dryness  on 
the  water-bath.  The  residue  was  exhausted 
with  a  mixture  of  2  vols.  concentrated  alcohol 
and  1  vol.  of  ether,  which  removed  the  excess  of 
chloride  of  platinum.  There  remained  after  this 
treatment  a  minute  quantity  of  ammonio-chlo- 
ride  cf  platinum,  which  was  collected  and  washed 
with  a  mixture  of  alcohol  and  ether  upon  a  small 
filter  of  Swedish  paper,  the  weight  of  which  had 
been  carefully  determined  ;  the  salt  was  then 
decomposed  by  heat,  the  filter  incinerated,  and 
the  residue,  consisting  of  metallic  platinum 
and  the  ash  of  the  filter,  weighed.  At  the  same 
time  the  amount  of  ammonia  contained  in  the 
reagents,  in  the  hydrochloric  acid,  water,  and 
chloride  of  platinum,  was  carefully  determined. 
Care  was  taken  to  use  exactly  the  same  quanti¬ 
ties  as  had  been  taken  for  the  experiments. 
The  filtering  paper  left  0.0011  ash  for  0.2487 
grra.  of  paper. 

The  following  are  the  numbers  given  by  M. 
Fresenius  : — 

a.  The  reagents  furnished  :  — 

Platinum  and  ash .  0.00270 

The  filter  weighed  0.2004,  and  should  1  ^  nonoo 

have  yielded  ash . /  u.ouo»a 

Platinum  =  0.00 182 

b.  The  air  which  passed  during  the  day 
gave  : — 

Platinum  and  ash .  0.00270 

Ash .  0.00064 


Platinum  =  0.00206 
c.  The  air  which  passed  during  the  night 
gave 

Platinum  and  ash .  0.00290 

Ash .  0.00067 


Platinum  =  0.00223 
Now,  if  we  deduct  the  amount  of  platinum 
found  in  a  from  those  found  in  b  and  c,  we 
have  : — 


For  b .  0.00024  idatinum. 

For  c . . .  0.00041  “ 


Aefcording  to  which  1,600,000  grms.  of  air  con¬ 
tain  during  the  day  0.098  grm.  of  ammonia  = 
0.283  carbonate  of  ammonia.  During  the  night 
the  same  amount  of  air  contains  0.169  am¬ 
monia  =0.474  carbonate  of  ammonia. 

These  experiments  have  but  one  fault — the 
quantity  of  ammonio-chloride  of  platinum  col¬ 
lected  is  much  too  small,  A  slight  error  in  the 
weighing,  or  in  the  determination  of  the  ash,  or 
a  minute  loss,  might  exert  an  enormous  influence 
on  the  results.  The  author,  therefore,  considers 
that  it  is  requisite  to  undertake  further  experi¬ 
ments  on  the  subject  upon  a  larger  scale ;  in 
the  meantime,  the  preceding  data  may  serve  as 
an  approximation. — Journ.  de  Pharm,  et  de  Chini,, 
April,  1849,  and  Chon.  Gaz. 


Method  of  obtaining  Copfeu  and  Silver 

IN  THE  MOST  MINUTE  StATE  OF  DIVISION. — A 
solution  of  sulphate  of  copper  is  heated  to  the 
boiling  point,  and  precipitated  with  distilled 
zinc.  The  precipitated  copper  is  then  separated 
from  the  adherent  zinc  by  means  of  dilute  sul¬ 
phuric  acid,  and  dried  by  exposure  to  a  moderate 
temperature.  From  recently-precipitated  chlo¬ 
ride  of  silver  an  exceedingly  line  silver  dust  may 
also  be  obtained  by  boiling  it  with  water  acidu¬ 
lated  with  sulphuric  acid  and  zinc, — Boetger. 
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THE  CRUSADE  OF  THE  HALTi  AND 

THE  MEDICAL  PROTECTION  SOCIETY 
•  AGAINST  CHEMISTS  AND  DRUGGISTS. 
We  publish  this  day  Mr.  Pyke’s  fourth  letter 
oil  tlie/a?rtON.?,  or  rather  infamous,  cases  of  per¬ 
secution  got  up  against  Dr.  Lobo  and  Mr. 
Wells,  by  a  body  of  men  who,  in  the  printed 
report  of  their  proceedings,  style  themselves 
“  respectable,”  and  have  even  the  charming  as¬ 
surance  to  append  “  Esq.”  to  their  names,  but 
who  seem  to  have  no  repugnance  to  do  the  dirty 
work  of  spies  and  informers  “  for  a  considera¬ 
tion.”  We  publish,  also,  two  letters  from  ano¬ 
ther  valued  correspondent  of  ours  which  throw 
considerable  light  on  the  nature  and  objects  of 
this  precious  “  Medical  Protection  Society,” 
and  on  the  character  of  its  members,  or  rather 
numbers,  for,  with  the  true  bashfulness  of  great 
minds,  they  have  thought  (it  to  adopt  the  Peni¬ 
tentiary  plan  of  going  by  7iumhers  instead  of 
names,  which  plan,  it  must  be  confessed, 
cannot  but  tend  to  facilitate  considerably  the 
operations  of  the  “  informer’s  department.” 

It  would  appear  that  it  was  at  first  the  “  inten¬ 
tion”  of  this  precious  society  to  proceed,  indis¬ 
criminately,  against  any  member  of  the  medical 
profession  not  a  licentiate  of  Apothecaries’-hall. 
This  plan  was,  however,  loo  grossly  absurd  to 
be  persevered  in.  Mr.  Pyke  has  clearly  shown 
that  any  attempt  against  a  member  of  any  of 
the  universities,  colleges,  or  other  chartered  in¬ 
stitutions  of  Great  Britain  and  Ireland,  must  of 
necessity  prove  a  most  lamentable  and  dis¬ 
graceful  failure;  and  the  master  and  w'ardens  of 
the  hall  are  rather  too  wide  awake  to  become 
the  cat’s-paw  where  nothing  but  live  coals  can 
be  gathered,  although  they  have  no  objection  to 
officiate  as  the  monkey  where  chesnuts  may  be  got 
at.  It  has  been  accordingly  determined  to  leave 
the  physicians  and  surgeons  alone,  and  to  confine 
the  range  of  operations  to  the  body  of  chemists 
and  druggists,  with  occasional  onslaughtson  such 
holders  of  foreign  diplomas  as  may  happen  to  be 
“  poor  in  purse,  and  timid  in  mind and  it 
would  appear  from  certain  hints  dropped  at  one 
of  the  meetings  of  the  Protection  Society  that 
the  authorities  of  the  hall  have  consented  to  a 
fair  division  of  the  spoils  (should  any  such  be 
got  in  the  intended  crusade) ;  which,  considering 
how  much  the  money  is  wanted  by  themselves, 
is  exceedingly  handsome  of  them,  and  well  de¬ 
serving  of  the  “  return  courtesy  ”  of  their 
worthy  allies,  who,  on  their  pari,  undertake  to 
bear  the  whole  of  the  expenses,  no  matter  which 
way  County  Court  wisdom  may  incline  the 
scales. 

Whether  Mr.  Pike’s  letters  may  not,  per¬ 
chance,  have  the  effect  to  sever  the  brotherly 
alliance  between  Rhubarb-hall  and  the  “  num¬ 
bered  yentry"  remains  to  be  seen.  We  have  a 
notion  that  the  “  master  and  wardens  ”  will 
deem  discretion  the  better  part  of  valour,  and 
speedily  leave  their  allies  in  the  lurch.  As  it  is, 
however,  within  the  range  of  probaliility  that  the 
hall  will  peisevere  in  the  intention  to  have  “  a 
try  for  il,”  it  behoves  the  threatened  body  of 
chemists  and  druggists  to  prepare  for  the  strife. 


We,  therefore,  call  upon  the  members  of  that 
body  most  earnestly  and  urgently  to  combine  at 
once,  and  to  raise,  by  subscription,  ample  funds 
to  vigorously  defend  any  action  that  may  in 
future  be  brought  against  any  of  them  by  the 
Medical  Protection  Society  and  its  allies  of  the 
hall.  Should  County  Court  wisdom  decide  in 
favour  of  the  prosecution,  let  the  matter  be 
carried  at  once  before  a  higher  court,  and,  St. 
Paul’s  to  a  farthing  rushlight,  “  Counsellor” 
Griffils’s  law  will  be  found  to  cut  a  very  sorry 
figure  indeed. 


MISGELLANEOUS  CORRESPONDENCE. 


APOTHECARIES’-HALL  v.  LOBO,  M.D. 
OF  GIESSEN. 

APOTHECARIES’-HALL  y.  AVELLS. 


“  Walls  have  ears.” 

Basil  Montague,  Esq.,  Q.C, 

”  Fat  scraps  and  dainty  bits 
Make  rich  the  ribs. 

But  banter  out  the  wits  1 
Oh  !  Rhubarb  Hall! 

Thy  rotten  buttresses  are  giving  way  !  ” 

How  odd  if  the  stale  and  eftete  City  Company  of 
“  Scriveners”  were  once  more  to  raise  its  head  and  make 
a  similar  attack  upon  the  barristers,  solicitors,  attorneys, 
equity  pleaders,  common  law  pleaders.  Crown  draughtsmen, 
parliamentary  agents,  conveyancers,  and  notaries,  as  the 
Apothecaries’  City  Trading  Company  are  now  doing,  or 
threatening  to  do,  and  will  hereafter  ‘‘  try”  to  do,  upon  the 
physicians,  surgeons(of  different  grades),  foreign  diplomas, 
chemists,  Irish  and  Scotch  graduates,  &c.  And  why  not? 
Prithee,  where  is  the  difference  of  the  assumed  ridiculous 
right  in  principle,  and  where  will  it  all  end?  How  sin¬ 
gular  that  ‘‘  real  ”  quacks  should  remain  unscathed,  yea, 
untouched  ! 

“Mr.  Corrie ;  What  gang?  The  Apothecaries’  Com¬ 
pany? — Witness:  No;  not  them.” — Vide  Trial  in  re 
} Veils. 

“  Law  in  its  ‘  present’  state,  like  orthodoxy  in  religion, 
is  a  mystery  where  reason  ends  and  faith  begins :  none  of 
the  uninitiated  can  enter  even  the  vestibule  of  the  temple. 
Law  ought  not  to  be  a  branch  merely,  but  the  chief  branch, 
of  social  ethics.  Society  knows  nothing  about  it  but  by 
means  of  the  lawyer.  A  digested  code  of  plain,  undeniable 
legal  principles,  founded  on  the  morality  of  common  sense, 
applied  to  every  day’s  transaction,  mi^tht  render  the  whole 
community  wiser,  better,  more  prudent,  more  cautious, 
less  litigious.  Men  would  be  better  able  to  judge  where 
they  ought  and  where  they  ought  not  to  go  to  law.  They 
would  be  better  jurors,  arbitrators,  wiser  and  better 
citizens.” — Cooper. 

What  prevents  the  general  body  of  apothecaries  in 
England  and  Wales  from  at  once  combining,  and,  by  a 
commanding  yet  pithy  bill  in  Chancery  (at  the  instance  of 
any  one  of  their  body  on  behalf  of  the  rest),  praying  for  a 
discovery  of  rents,  issues,  and  profits,  against  “  the  trades¬ 
men,”  with  prayer  for  appointment  of  a  good  schvme  for 
medical  benefit  on  high  public  and  professional  grounds  ? 

“  A  good  cause  receives  more  injury  from  a  weak  de¬ 
fence  than  from  a  frivolous  accusation.” — Andrew  Marvel. 

“  Mr.  Sergeant  Heath  asked  lire  learned  counsel  if  he  was 
quite  sure  that  tlie  County  C  ourt  had  jurisdiction  in  the 
matter,  as  he  (Sergeant  Heath)  was  not  quite  sure  on  that 
head.”—  Vide  Apothecaries’-hall  v.  Lobo,  M.D.,  of  Giessen. 

“  The  right  of  chemists  to  dispense  prescriptions  is  too 
serious  a  matter  for  ihe  County  Court  to  adjudicate  upon.” 
—  Ver  Mr.  Sergeant  Heath  in  re  Apothecaries'  Company  v. 
tVells,  tfied  April  ID,  1849,  verdict  for  defendant  “  with 
costs.” 

Qnsere?  Just  so!  Therefore  how  much  more  serious 
when  the  distinguished  rights  of  the  universities  of  Great 
Britain  and  Ireland  are  attacked  in  the  persons  of  their 
medical  graduates  (not  to  mention  foreign  diplomas),  by 
the  miserable  dregs  of  1813  ? 


[To  the  Editor  if  the  Chemical  Times.] 

Sir, — City  corporation  systems  (i.e.,  trading 
or  shopkeeping  companies)  are  famed  in  ancient 
story  for  “  gastric  power,”  and  it  must  be  con¬ 
ceded  that  the  grand  aim,  even  to  the  present 
hour,  is  to  ”  keep  up  the  funds  for  glorious  feed 
divine.”  All  centres  here,  by  which  abuse  per¬ 
petuates,  and  both  truth  and  principle  ply  in 
vain. 

Has  the  plan  of  Hudson,  the  railway  king, 
been  copied  from  the  hall?  Has  capital  been 
trenched  upon  to  keep  up  the  price  of  shares  ? 
Why  the  late  commotion  amongst  the  three  hun¬ 
dred  and  odd  shareholders,  headed  by  that  radi¬ 
cal  reformer,  Mr.  C - ,  and  the  increase  of 

dividends  to  the  extent  of  one  third,  in  fact  one 
lialf ;  also  the  withdrawal  of  the  presents  of 
plate,  and  the  promise  of  future  open  inspection 
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of  accounts,  more  particularly  with  regard  to 
the  expenses  for  dinners,  committees,  &c. ;  the 
promised  abandonment  of  the  “in  and  in” 
senility  and  imbecility  plan  of  election,  and  the 
infusion  of  younger  blood  from  the  general  body 
of  the  300  and  odd  ?  But  mark,  not  beyond 
those :  to  the  general  body  of  L.  A.C.’s  the  door 
is  still  to  be  closed.  Reform  is  still  a  sealed 
book  in  that  matter. 

Has  not  the  treasury  of  the  company  been  en¬ 
croached  upon,  and  have  not  the  creature  com¬ 
forts  of  the  select  been  considerably  reduced  to 
keep  up  the  fifteen  or  sixteen  per  cent,  dividend  ? 
Has  it  not  been  found  necessary,  in  order  to  re¬ 
cruit  the  finances,  and  to  keep  the  .shareholders 
in  good  humour,  that  penalties  and  examination 
fees  should  be  made  to  increase  ? 

Tradesmen  of  Water-lane,  Shoemaker’s-row, 
and  Puddledock,  answer  this !  And,  again, 
allow  me  to  ask,  do  not  the  examination  fees 
and  the  penalties  (ifreceived)  go  to  swell  tbe“cor- 
pus  ”  of  your  trust  estate, |  out  of  which  your 
alleged  shareholders  are  paid  their  heavy  divi¬ 
dend  ?  And  has  it  not  been  necessary  to  apply 
“  the  screw  ”  of  late  for  these  objects,  and  on  the 
plan  named  ? 

Now,  for  another  serious,  and  allow  me  to  add 
“uprooting,”  question.  Pray  tell  us  by  what 
power,  and  by  what  authority,  can  the  hall  per¬ 
severe  in  its  present  system  of  election  to  honours, 
and  also  to  the  direction,  a  system  which  ex¬ 
cludes  the  general  body  of  L. A.C.’s  fl  mean 
those  beyond  the  300  and  odd  shareholders),  not 
only  from  voting  in  the  election,  &c.,  “  but  also 
from  any  share  in  the  profits”  ?  The  granting  of 
an  L.A.'C.’s  certificate,  rely  upon  it,  gives  some¬ 
thing  more  than  a  mere  name.  It  is  a  question 
worth  battling  for  by  the  general  body,  and,  if 
they  take  my  advice,  they  will  at  once  combine, 
and  fight  for  it.  Let  them  subscribe  to  a  decent 
tune,  and  work  the  question  up  to  the  House  of 
Lords,  if  necessary;  and,  if  an  appeal  to  that 
assembly  should  fail,  why,  then  destroy  the 
system  by  a  short  parliamentary  act.  It  requires 
but  the  will,  and  the  business  is  done.  If  the 
physicians  and  surgeons  Avould  join  in  the  work, 
the  ridiculous  usurped  rights  of  the  tradesmen 
would  be  settled  in  a  trice,  and  the  apothecary^ 
then,  and  not  till  then,  become  a  professional 
man.* 

Mark  me,  there  is  no  alternative.  Apothe- 
caries’-hall  by  its  own  acts  has  shown  that  it  is 
either  a  public  trust  held  for  the  general  body  of 
the  profession  at  large,  and  its  whole  estate 
available  for  all  alike,  or  it  is  a  mere  “  wholesale 
drug-shop,”  that  has  taken  advantage  of  the 
universal  ignorance,  and,  relying  upon  that 
ignorance,  has  assumed  a  power  not  only  foreign 
to  its  nature,  but  incompatible  with  every  prin¬ 
ciple  of  law  and  equity  that  must  and  ought  to 
pervade  and  regulate  a  high  public  trust.  And 
so  soon  as  corporation  reform  commences  in  the 
city  of  London,  so  soon  will  Apothecaries’-hall, 
with  its  trading  character  and  assumed  rights, 

*  The  truth  must  come  out.  The  hall  will 
always  be  beaten  if  it  ventures  to  refer  to  its 
condition  in  1815.  At  that  period  it  is  well 
known  it  was  in  a  most  despicable  plight.  The 
dregs  of  society  were  its  members  ;  and  it  is  only 
during  the  last  ten  or  fifteen  years  that  the  sons 
of  the  ancient  apothecaries,  in  order  to  keep 
pace  with  the  times,  have  taken  a  series  of  de¬ 
termined  steps  to  deceive  and  blind  the  public 
to  the  real  nature  of  the  origin  of  the  company. 
But  law  is  a  ticklish  thing.  Upon  certain  issues 
that  may  be  raised,  the  very  root  of  the  trading 
hall  can  and  toill  be  inquired  into,  and  upon  this 
field  both  physicians  and  surgeons  beat  the 
apothecaries,  in  origin,  precedence,  status,  in 
fact  in  everything ;  and,  as  to  antiquity,  the 
apothecaries  are  positively  whole  ages  behind 
both  physicians  and  surgeons ;  and  many  are 
the  anecdotes  afloat,  particularlv  among  old 
military  and  naval  surgeons,  of  the  true  character 
and  light  in  which  apothecaries  were  held  even 
up  to  so  recent  a  date  as  1830.  The  action 
against  Wells  evinces  their  fear  of  even  the 
chemists, 


cease  to  be,  unless  the  wholesale  and  growing 
indignation  of  the  learned  professions  at  the  pre¬ 
sent  county-court  actions,  so  injurious  in  their 
character,  shall  in  the  mean  time  succeed  to 
sweep  its  anomaly  from  amongst  us. 

There  is  not  a  clear-headed  and  deep-thinking 
lawyer  in  England  who,  on  surveying  “  the  whole 
rotten  fabric”  I  liave  portrayed,  and  bared  to 
the  view  in  my  several  letters,  wdll  not  feel 
shocked  that  a  distinguished  profession  should 
be  so  disgracefully  placed  as  the  medical  pro¬ 
fession  is  at  this  moment.  A  noble  theme  for 
social  progress  indeed  !  Alas  the  reflection ;  and 
now  the  subject  of  “  pettifogging  slime  to  riot 
on”  !  !  ! 

Forbid  it  justice  !  Forbid  it  truth  !  Forbid  it ! 
But  why  do  I  say  forbid  it?  No.  Go  on  then,  mys¬ 
tery  of  iniquity.  Quern  deus  vult  perdere,  prius  de- 
mentat.  He  whom  God  desires  to  destroy  he  first 
deprives  of  his  reason.  Multis  minatur  qui  unifacit 
injuriatn.  He  who  injures  one  threatens  a  hun¬ 
dred.  The  storm  gathers  ;  it  requires  but  direc¬ 
tion,  and  the  “  system”  must  fall ;  for  against  the 
system  alone  are  my  four  letters  distinctly  and 
solely  levelled. 

The  most  fell  enemy  of  “this  shopkeepers’ 
company”  will  have  his  desire  gratified,  viz., 
see  it  engaged  in  a  few  tough  lawsuits  ;  without 
the  ability  to  discern  the  vortex,  with  no  friend 
to  give  the  advice  of  Lord  Chief  Justice  Willes 
fviz.),  “That  he  who  would  go  to  law  must 
have  a  good  cause,  a  good  purse,  a  good  attorney, 
a  good  advocate,  good  evidence,  and  a  good 
judge  and  jury,  and,  even  having  all  these  goods, 
unless  he  have  good  luck  too  he  will  stand  but  a 
bad  chance  of  success.” 

Now  for  the  second  action,  that  against  Wells, 
and  its  “righteous  verdict.”  The  medical  jour¬ 
nals  should  perpetuate  this  action  and  its  results 
in  every  way. 

I  beg  leave  here  to  call  universal  attention  to 
the  witness  O’Reilly’s  evidence,  viz.,  “  I  called 
with  Mr.  Eyre,  the  solicitor  for  the  plaintiffs,  to 
‘  caution  !’  the  defendant  about  practising.” 
Now,  if  any  future  defendant  should  be  simi¬ 
larly  favoured  let  him  take  this  advice,  “  keep 
his  mouth  shut,”  and  instantly  call  in  two  wit¬ 
nesses,  and  dot  down  upon  paper  everything 
that  takes  jrlace  on  the  part  of  “  the  lawyer  and 
his  helper,”  and  send  me  the  facts  duly  authen¬ 
ticated  ;  and  be  sure  to  identify  the  person  or 
persons  who  may  call  upon  this  errand,  and  to 
ascertain  their  name  and  address.  Don’t  forget 
this  advice.  Remember  matters  have  now  come 
to  a  “  foot  to  foot  contest.” 

The  defence  of  Mr.  Wells,  the  chemist,  de¬ 
serves,  indeed,  to  be  perpetuated  as  a  guide  for 
the  courts  and  for  reference.  The  masterly 
points  taken  at  the  trial  on  the  “  28th  clause,” 
and  also  the  tradesmen’s  letter  to  the  committee 
of  chemists  in  1813,  are  of  unmistakeable  value, 
and  good  and  sound  lawyers  will  make  them  of 
“  telling  import”  hereafter.  This  point  even 
shook  the  wisdom  of  the  County  Court,  and  drew 
forth  this  truly  valuable  dictum  from  its  head, 

“  The  right  to  dispense  is  too  serious  a  matter 
for  the  County  Court  to  adjudicate  upon.”  In¬ 
deed  !  Then  how  much  more  serious  and  im¬ 
portant  to  venture  to  decide  upon  the  rights  of 
the  universities,  colleges,  hospitals,  and  insti¬ 
tutes  of  Great  Britain  and  Ireland,  from  whence 
physicians  and  surgeons  derive  their  status, 
diplomas,  and  rights  to  practise,  &c.  &c.  &c., 
under  various  charters,  acts  of  Parliament,  and 
various  decisions  at  common  law  upon  the  sta¬ 
tutes  of  the  universities  that  can  and  will  be 
pleaded  the  first  moment  any  one  of  their  medi¬ 
cal  members  are  touched  by  the  tradesmen,  who 
are  already  fervently  and  cordially  hated  by  the 
universities.  Have  the  trading  company  the 
“  pluck”  to  bring  another  action  against  a  mem¬ 
ber  of  either  Oxford  or  Cambridge  holding  a 
medical  degree  from  either  university ;  or  against 
a  Scotch  or  Irish  graduate  ? 

How  would  the  “tradesmen”  fare?  If  the 
university  were  to  put  out  its  long  crushing 
iron  arm  and  grasp  against  the  company,  by 
claiming  sole  cognizance  under  its  statutes,  be¬ 
fore  which  Westminster-hall  itself  is  compelled 


to  bend,  and  carrying  the  cause  to  the  “  Apody- 
terium”  or  “Hall  of  Justice”— the  Stone  Star 
Chamber  say  of  Oxford,  for  instance  —  the 
scene  w'ould  be  rich,  indeed;  but  to  the  “trading 
shareholders”  frightful  in  the  extreme.  I  think 
I  see  Dr.  M'Bride  (if  alive).  Dr.  Bliss,  and 
Messrs.  Hughes  and  Company,  the  proctors,  at 
work  upon  “  the  drug-shop.”  Would  his  Royal 
Highness  the  Prince  Albert,  or  his  Grace  the  Duke 
of  Wellington,  permit  the  “  intrusion”  without 
annihilating  the  company,  if  appealed  to  on  the 
subject ;  and  would  not  both  the  Crown  andParlia- 
ment  be  put  in  motion,  to  wipe  out  the  stain  ? 
And  this  view  applies  to  every  other  “public” 
foundation  thus  interfered  with  through  any 
one  of  its  members  “elsewhere.”  Rhubarb- 
hall  would  be  reduced  to  positive  powder  on  the 
attempt,  “  so  intense  is  the  hatred  of  university 
men  against  anything  savouring  of  trade,”  and 
the  “  gross  insult”  would  never  be  forgotten,  but 
only  obliterated  by  the  utter  destruction  of  the 
company,  and  its  absurd  pretensions.  Ignorance 
alone  has  hitherto  saved  the  hall ;  but  this  is  now, 
I  trust,  dispelled  by  these  letters.  Blackstone 
says,  “The  universities  enjoy  the  sole  jurisdic¬ 
tion,  in  exclusion  of  the  King’s  courts,  ‘over 
all  civil  actions  and  suits  whatsoever  in  which 
a  scholar  and  privileged  person  is  one  of  the 
parties.’” 

I  have  stated  the  above  law  with  regard  to 
university  and  college  men  as  cne  instance 
merely.  The  attempt  at  even  a  bare  outline  of 
any  given  defence,  either  on  the  Crown  or  civil 
side  of  the  common  law,  applicable  to  any  one 
action,  “  is  no  criterion  or  safe  guide  for  another,” 
and  for  this  reason  : — 

“  So  multifarious  are  the  degrees,  lines,  and 
departments  of  practice  in  the  medical  world, 
adopted  by  its  many  professors,  under  the  heads 
of  ‘  Physician,  Surgeon,  &c.  ;’  and  so  divers  and 
multifarious  are  the  rights  of  the  universities, 
colleges,  hospitals,  and  institutes,  built  upon 
charters  of  the  early  Kings  and  Queens  of  Great 
Britain  and  Ireland,  (charters  infinitely  more 
ancient  than  the  ‘Grocers’  or  ‘Barbeis’),  that 
may  be  infringed  in  the  prosecution  of  any  one 
of  their  members  ;  and  also  the  rights  and 
privileges  of  several  foreign  institutes  in  Eng¬ 
land,  and  the  rights  delegated  to  the  embassies 
of  foreign  powers  in  Great  Britain,  who  can 
create  and  give  authority  to  whom  they  please 
to  practise,  and  to  throw  themselves  under  the 
protection  of  the  Foreign  Ambassador,  on  the 
plea  of  being  attached  to  his  suite  ;  and  finally, 
so  numerous  are  the  principles  of  law  that 
may  govern  one  case  and  not  affect  another,  that 
it  will  be  at  once  perceived  that  the  trading 
company  has,  indeed,  fallen  into  a  positive 
‘sea  of  trouble;’  and  must,  in  self-defence, 
sooner  or  later,  ‘if  well  hammered  at,’  give  up 
its  object  in  despair ; — so  ruinous,  so  hopeless,  so 
troublesome,  so  damaging,  and  calamitous  will 
the  attempt  prove  to  raise  its  shareholding 
dividend  income  from  drugs  and  law  at  the 
expense  of  the  public  bodies,  interests,  and  laws 
above  named.” 

By  these  more  than  mad  proceedings  (against 
Lobo  and  Wells)  the  shareholders  have  brought 
upon  themselves  universal  detestation,  and  have, 
moreover,  opened  the  eyes  of  the  large  body  of 
L.  A.C.’s  to  their  rights. 

To  show  the  iniquity  of  the  present  proceed¬ 
ings,  no  one  case  of  real  quackery  (as  commonly 
understood)  has  yet  been  attacked !  Is  it  be¬ 
cause  the  real  quacks  rank  high  in  point  of 
“wealth,”  and  would  combine  against  the  hall, 
or  how  ? 

If  the  hall  is  sincere,  why  not  break  a  lance 
with  a  university  man  (a  man  of  mere  theory), 
rather  than  crush  a  practical  one,  but  without  a 
degree  ?  If  public  benefit  be  the  real  motive, 
surely  the  former  is  a  fitter  object  for  punish¬ 
ment  than  the  latter.* 


*  I  had  gone  thus  far  in  my  present  letter 
when  information  reached  me  that  the  Advocate- 
General  for  Scotland,  on  behalf  of  his  country¬ 
men,  had  introduced  a  bill  into  Parliament, 
and  that  a  committee  of  three  or  four  M.D.’s 
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The  following  letter,  addressed  by  Dr.  Lobo 
to  the  secretary  of  the  Medical  Protection  So¬ 
ciety,  has  just  been  placed  in  my  hands  by  Dr. 
Lobo  in  person.  This  document  claims  the 
serious  attention  of  the  profession  :• — 

“  A  COPY  OP  THE  EETTEE.  ADDHESSED  BY  H.  L. 
LOBO  TO  PRIDEAHX  SELBY,  ESO.,  SECUETAUY 
TO  THE  MEDICAL  PROTECTION  SOCIETY. 

“  Sir, — You  will  have  the  goodness  to  apprize 
the  meeting  of  the  medical  profession  that  I  was 
surprised  again  to  see  my  name  in  the  adver¬ 
tising  columns  of  the  Times  of  the  23d  inst. 

“  The  advertisement  commences  as  follows  :  — 
‘  In  consequence  of  the  recent  decision  given  in 
the  County  Court  of  Middlesex  in  the  case  of  the 
Apothecaries’  Society  v.  Lobo,  we,  the  under¬ 
signed,  think  it  advisable  that  you  should  call  a 
public  meeting  of  the  medical  profession,  &c.’ 

“  Now,  sir,  every  one  knows  that  there  has 
been  no  absolute  but  a  conditional  decision. 
First  of  all  I  have  denied  the  charge,  ‘  although 
advised  by  the  solicitor  to  your  society  to  admit 
it’  !  However,  considering  it  imprudent  to  con¬ 
tend  in  a  court  of  law  with  two  combined  asso¬ 
ciations,  I  have  declined  the  contest,  and  in 
order  to  save  further  trouble  and  expense  I  have 
promised  to  abstain  from  practising  as  an  apo¬ 
thecary,  provided  it  did  not  interfere  with  my 
acting  as  a  surgeon  and  accoucheur  ;  and  in  con¬ 
sequence  of  this  arrangement  the  Apothecaries’ 
Society  have  obtained  the  judgment,  which  is 
not  to  be  enforced  unless  1  break  my  promise 
and  again  practise  as  an  apothecary. 

“  Such  being  the  decision,  with  the  testi¬ 
monials  and  qualifications  in  my  possession,  I 
intend  to  practise,  while  I  reside  in  this  country, 
as  a  surgeon  and  accoucheur,  as  I  have  done 
during  the  last  six  years,  and  be  at  the  same 
time  prepared  to  meet  my  opponents  should 
they  again  venture  on  assailing  me. 

“  I  expect  shortly  to  establish  the  legality  of 
my  qualifications,  by  exhibiting  several  instances 
of  English  physicians  and  surgeons  having 
practised  in  England  with  foreign  and  ‘  Scotch’ 
diplomas  without  opposition. 

“  The  expense  necessary  to  become  a  member 
of  the  College  of  Physicians  or  Surgeons  and  the 
medical  reform  agitation  have,  hitherto,  prevented 
my  joining  those  learned  and  highly  respected 
corporations,  as  it  is  impossible,  at  present,  to 
calculate  how  the  medical  question  will  be  ulti¬ 
mately  settled. 

“  After  a  mature  Consideration  I  have  preferred 
a  legal  diploma  of  a  doctor  of  medicine  and  sur¬ 
gery,  recognised  and  appreciated  all  over  the 
world,  to  a  certificate  of  the  Apothecaries’  Com¬ 
pany,  only  useful  in  England  and  Wales. 

“No  wisely-directedassociation  would  compro¬ 
mise  the  dignity  of  its  institution  by  persecuting, 
in  a  borrowed  name,  a  graduate  in  medicine, 
equal  to  themselves  in  every  respect,  and  suffer 
the  ignorant  pretenders,  without  any  qualifica¬ 
tion  whatever,  to  exercise  their  baneful  influence 
over  a’vast  mass  of  population. 

“  What  explanation  is  your  society  prepared 
to  offer  to  the  public  and  the  profession  for  op¬ 
pressing  a  qualified  practitioner,  and  at  the  same 
time  permitting  surgeons  and  graduates,  the 
members  of  your  association,  illegally  to  practise 
as  apothecaries,  to  the  detriment  of  the  legally 
qualified  apothecary  ? 

(a  trifling  section  out  of  nearly  four  hundred 
strong),  belonging  to  only  one  German  uni¬ 
versity — of  which  the  diploma  constitutes  their 
only  title  to  practise  in  England — have  taken 
the  requisite  steps  to  put  their  university  in 
motion  (through  their  ambassador  and  other  in¬ 
fluences),  and  also  to  obtain  a  complete  list  of 
the  members  of  that  university  now  practising 
in  England,  Wales,  Scotland,  and  Ireland. 
This,  let  it  be  borne  in  mind,  is  only  one  foreign 
university.  The  members  of  others  will  un¬ 
doubtedly  follow  the  example,  and  will  combine 
to  raise  funds  for  mutual  protection  of  rights. 
So  much  for  the  effects  of  persecution  1  The 
chemists  are  fairly  up,  and  have  given  the  first 
good  body  blow  to  the  trading  company.  The 
Irish  and  Scotch  are  also  at  work. 


“  Relying  on  the  good  sense  of  the  English 
people,  who  have  already  expre.'^sed  their  dis¬ 
pleasure  and  indignation,  in  conclusion  I  beg  to 
state,  that  I  am  preparing  for  publication  a  de¬ 
tailed  account  of  the  circumstances,  documents, 
&c.,  connected  with  the  above  arbitrary  transac¬ 
tion,  which  I  hope  will  serve  not  only  as  a  posi¬ 
tive  refutation  with  regard  to  Counsel  GrilKts’s 
erroneous  opinions  and  statements,  already  cir¬ 
culated  in  the  daily  and  weekly  newspapers,  but 
also  will  be  an  absolute  denial  of  the  intolerable 
pretensions  of  a  few  London  medical  monopo¬ 
lists.  “  I  have  the  honour  to  be,  sir, 

“  Your  obedient  servant, 

“  Raphael  Louis  Lobo. 

“  16,  University-street,  Euston-square, 

March  25,  1849.” 

The  trading  company  may  rest  assured  Dr. 
Lobo  is  no  common  antagonist,  and  is  now  fully 
aware  of  his  rights,  and  how  he  has  been  sacri¬ 
ficed.  Rely  upon  it  he  will  never  leave  the 
“  unholy  alliance”  at  peace  that  tried  to  destroy 
him,  and  is  preparing  efficient  means  to  crush 
what  he  calls  a  miserable  conspiracy  arrayed 
against  the  best  interests  of  the  profession. 

The  association,  it  appears,  suppressed  Dr. 
Lobo’s  letter.  It  is  as  well  they  did.  This 
simply  tends  to  increase  its  importance  in  the 
columns  of  the  Chemical  Times,  and,  through  you, 
sir,  to  the  profession  generally. 

Preliminary  Instructions  for  Defence,  and  at  once 
available,  either  onplaint  in  the  County  Court,  or 
on  writ  of  summons  m  the  Court  above,  as  steps 
for  future  success. 

Immediately  any  sufferer  is  served  with  pro¬ 
cess.  let  him  retain  two  good  counsel — a  junior 
and  a  senior,  the  best  and  soundest  men  at  the 
bar.  Let  him  place  before  “the  junior”  the  last 
and  present  numbers  of  the  Chemical  Times,  con¬ 
taining  the  mass  of  legal  principles  I  have  set 
forth  in  my  four  letters,  bearing  dhectly  upon 
these  alleged  causes  of  action,  with  instructions 
“to  draw  as  many  pleas  as  the  body  of  law 
I  have  thus  placed  at  his  disposal  will  enable 
him  easily  to  accomplish,”  particularly  on  the 
points  of  jurisdiction  ;  defect  of  proper  parties  ; 
no  right  of  action  (the  company  being  a  mere 
private  body  of  tradesmen) ;  the  statute  insuffi¬ 
cient  to  carry  the  penalty  ;  the  Crown  or  public 
officer  being  no  party  ;  the  penalty  not  enforce¬ 
able  for  mere  private  gain  (for  which  sole  object 
the  actions  are  brought).  Let  the  counsel  be 
instructed  also  to  take  those  fatal  objections 
which  may  be  taken  on  points  and  grounds  of 
public  policy  and  right,  and  also  to  rai-e  several 
issues  to  bring  out  the  trading  and  shareholding 
character  of  the  hall,  and  its  real  and  sole  object, 
and  to  show  that  examination  fees,  the  penalties 
and  the  profits  on  drugs,  are  thrown  into  one  ge¬ 
neral  fund,  for  the  sole  benefit  of  a  body  of  trading- 
shareholders,  after  deduction  of  the  current 
expenses.  Let  the  counsel  be  instructed  also  to 
point  out,  on  the  grounds  assigned,  that  the  co¬ 
existence  of  a  trade  and  profession  (with  high 
powers  of  examination,  &c.)  in  the  “same”  body 
must  appear  to  evt  ry  thinking  man  a  gross  in¬ 
congruity,  particularly  if  the  tenets  and  actions 
of  that  body  tend  to  the  prejudice  of  other'  much 
better  educated  bodies  of  men,  emanating  from 
universities  and  other  public  foundations,  the 
growth  of  ages  and  cf  high  professional  ex¬ 
cellence,  and  that,  both  in  fact  and  in  law, 
the  professional  right  assumed  by  the  trades¬ 
men  is  opposed  to  the  status  and  pre¬ 
cedence  of  physicians  and  surgeons  generally, 
and  on  the  several  grounds  I  have  assigned, 
and  that  neither  a  paramount  nor  even  a 
concurrent  right  exists  in  law  to  entitle  the 
trading  company  to  control  or  make  amenable  to 
its  rules  and  regulations  the  upper  orders  of  the 
profession,  both  physicians  and  surgeons  dis¬ 
claiming  on  their  side  any  power  or  desire  to 
control  the  L.A.C.’s,  cither  by  examination  or 
by  demanding  a  share  in  the  profits  of  the  trading 
company. 

The  junior  having  thrown  into  legal  shape  at 
least  one  hundred  pleas  (as  he  may  well  do) 
from  a  view  of  the  whole  facts  disclosed,  let  a 


fair  copy  be  made  of  them,  and  let  this  be  filed 
in  answer  to  the  plaint  in  the  County  Court,  or 
in  answer  to  the  declaration  in  the  superior 
court,  as  the  case  may  be.  Let  the  junior  so 
drawing  the  pleas  attend  and  uphold  them,  and  I 
will  answer  for  it  no  county  court  judge  will  for 
one  moment  entertain  the  action.  If  he  does,  so 
multifarious  will  be  the  objections  on  the  law 
and  the  facts  that  the  superior  courts  must  at 
once  interfere.  It  is  at  this  juncture  that  the 
senior  will  come  in,  primed  by  the  junior  in  con¬ 
sultation,  and  both  counsel  will  then  work  in 
harness,  either  on  a  rule  nisi,  or  on  other  modes 
of  raising  the  question  before  the  courts  above, 
and  they  will  ultimately  (if  necessary)  carry  it 
before  a  court  of  error  ;  and  probably,  finally, 
even  before  the  House  of  Lords.  In  fact,  all  that 
is  wanted  is  a  good  subscription  fund  (with  full 
publicity),  and  then  good  by  to  Apothecaries’- 
hall  and  its  adjuncts  ! 

Very  faithfully  yours, 

Henry  Hugh  Pyke, 

Rarrister-at-Law  of  Twelve  Years’  Standing, 
Originator  of  the  Legal  Education  Move¬ 
ment,  also  of  Medical  Progress, 

87,  Chancery-lane,  and  Verulam  Chambers, 
Lincoln’s-inn,  May  17,  1849. 


[To  the  Editor  of  the  Chemical  Times.] 

Sir, — I  was  much  pleased  with  your  remarks 
on  the  “  Iniquitous  Proceedings  of  the  Hall,”  in 
the  cases  against  Lobo  and  Wells,  and  the  in¬ 
tended  victims  of  the  “  Medical  Protection  (per¬ 
secution  ?)  Society;”  but  I  consider  it  would  be 
more  satisfactorj'  to  the  majority  of  your  sub¬ 
scribers  if  you  were  to  enlighten  them  a  little  on 
the  intimate  connection  between  the  master  and 
wardens  of  the  Apothecaries’  Company  and  that 
precious  society. 

Their  protecting-office  is  situated  somewhere 
about  the  neighbourhood  of  No.  43,  Lincoln’s- 
inn-fields,  and  under  the  elbow  of  the  Royal 
College  of  Surgeons,  who  ought  to  feel  defiled 
by  such  close  approximation  ;  and  where,  for  the 
more  secret  conducting  of  their  iniquitous  pro¬ 
ceedings,  they  have  a  back  way',  leading  to  No.  6, 
Portugal-street.  This  soi-disant  Protection  So¬ 
ciety  publish  a  monthly  circular  on  the  1st  day' 
of  the  month,  but  “  this  circular  is  only  supplied 
to  subscribers,  and  cannot  be  purchased  on  ac¬ 
count  of  the  private  matter  contained  therein.” 

“  Every  subscriber  has  a  secret  number  assigned 
to  him  by  the  office,  and  any  information  -which 
the  office  may  be  desirous  of  affording  him  will 
be  addressed  to  his  number  and  not  to  his  name.” 
In  like  manner  any  subscriber,  by  his  number 
only,  may  be  an  informer  (and  a  secret  spy),  and 
denounce  his  neighbour  to  that  persecuting 
society. 

That  society  receives  donations  from  its  gentle¬ 
manly,  enlightened,  and  liberal  subscribers 
towards  a  fund  for  the  prosecution  (query,  per¬ 
secution  !)  of  what  they  term  “  illegal  practi¬ 
tioners.” 

In  the  “  Medical  Protection  Circular,”  issued 
May  1,  1849,  there  is  a  short  list  of  the  latest 
donors  to  that  fund,  namely, — 

“  Charles  Ridley',  Esq.  (help  the  mark !)  £1  10 

AVilliam  Collins,  Esq .  1  10 

J.  D.  Lane,  Esq. .  0  10  6 

Messrs.  Ince  and  Meates  .  1  10 

John  Brown,  Asg- . .  1  10 

W.  H.  Gardner,  Esq .  0  10  6” 

And  then  follows  an  appeal  to  members  on  be¬ 
half  of  the  fund.  Those  and  the  like  donations 
are  forwarded  to  Peter  Hood,  another  Esq., 
treasurer.  Lower  Seymour-street. 

Therein  y'ou  perceive  the  workings  of  that 
“  Medical  Protection”  (persecution)  “Society,” 
under  the  cloak  of  the  Apothecaries’-hall.  Well 
might  you  term  their  proceedings  “iniquitous.” 
They  arc,  indeed,  disgraceful  to  the  master, 
wardens,  society,  and  all  concerned.  What! 
shall  we,  in  this  nineteenth  century,  permit  such 
a  vile  society  to  exist  and  prosper  upon  the  ruin 
of  thousands  ?  I  know  not  whether  that  society 
and  the  hall  are  indictable  or  not  for  a  conspiracy, 
but  I  think  every  upright  man  in  this  kingdom 
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•will  be  ready  to  condemn  their  iniquitous  pro¬ 
ceedings. 

I  would  suggest  an  efficient  plan  to  scotch  the 
vile  thing,  that  persecuting  society,  and  that  is  : 
That  the  leading  or  other  members  of  pharma¬ 
ceutical,  chemical,  and  other  societies  call  a 
public  meeting  without  delay,  tvhereat  resolu¬ 
tions  should  be  passed  denouncing  every  mem¬ 
ber  of  the  soi-disant  “  Medical  Protection  So¬ 
ciety,”  and  their  iniquitous  proceedings  ;  that 
a  resolution  be  passed,  and  signed  by  every 
chemist  and  holder  of  either  Scotch,  Irish,  or 
foreign  diplomas,  to  the  effect  that  they,  the 
chemists  and  druggists  and  their  families,  and 
the  others  named,  will  resolve  from  henceforth 
to  refuse  to  consult,  employ,  or  hold  any  pro¬ 
fessional  communication  or  intercourse  with  any 
member  of  the  Apothecaries’  Company,  and  that 
in  future  they  will  consult  only  physicians  and 
pure  surgeons ;  that  a  resolution  be  passed  to 
the  effect  that  a  subscription  be  at  once  entered 
into,  to  form  a  fund,  for  the  purpose  of  defraying 
the  usual  expenses  of  the  meeting,  advertising, 
and  defending  any  and  every  member  of  the 
profession  enrolled  as  a  subscriber  to  this  fund 
from  any  prosecution,  indictmei.t,  or  action  at 
law,  whether  instituted  by  the  master  and 
wardens  of  the  Apothecaries’  Company,  the 
“Medical  Protection  Society,”  or  any  other- 
existing  or  future  prosecuting  or  persecuting  so¬ 
ciety,  company,  hall,  or  college. 

A  consultation  with  Mr.  H.  II.  Pyhe,  the 
barrister,  and  the  leading  or  other  chemists, 
might  result  in  immediate  action  ;  aird  as  there 
is  no  telling  what  kind  of  a  bill  for  regulating 
the  medical  profession  in  future  may  pass  the 
House  of  Commons,  and  become  law,  it  is  ad¬ 
visable  that  all  chemists  and  druggists,  and  all 
other  parties  interested,  rise  as  one  man  to  defend 
their  rights. 

Let  them  bear  in  mind  the  memorable  remarks 
of  Sir  Benjamin  Brodie,  in  his  evidence  before 
the  select  committee  on  medical  registration, 
in  the  House  of  Commons,  June  25,  1847.  He 
said,  “  I  think  it  would  be  very  unjust  to  prevent 
me  consulting  any  body  I  please  about  my  own 
case  ;  and  that  whoever  I  think  proper  to  con¬ 
sult  should  have  a  right  to  attend  me,  and  that 
the  Government  should  not  interfere.” 

All  but  the  apothecaries  and  general  prac¬ 
titioners  entertain  the  same  opinion,  and,  in 
spite  of  intriguers  and  silly  legislators,  will 
maintain  their  indefeasible  right. 

Now,  then,  is  the  time  to  show  their  determi¬ 
nation. 

Let  the  great  body  of  chemists  and  druggists 
assemble  in  public  meeting,  consult,  discuss,  and 
resolve  to  act,  and  their  future  safety  and  pros¬ 
perity  will  be  secured. 

Let  their  proceedings  be  published  in  all  the 
leading  journals,  and  especially  in  all  those  other 
journals  and  periodicals  which  have  a  circulation 
amongst  tradesmen  and  the  working  classes. 

Your  obedient  servant, 

M.  D. 


[To  the  Editor  of  the  Chcmic,al  Times.] 

Sir, — Since  writing  to  you  yesterday  I  re¬ 
ceived  the  published  proceedings  (published  in 
the  “Medical  Protection  Circular”)  “at  a  meeting 
of  the  Medical  Protection- office,  called  by  re¬ 
quisition,  held  on  Monday  evening,  the  2Gth  of 
March,  1849,  at  the  Fieemasons’  Tavern,  Great 
Queen-street,  which  was  most  respectably 
(query?)  and  numerously  attended,  many  of  the 
leading  members  of  the  profession  being  present.” 
Such  is  the  wording  of  the  leader,  or  introduc¬ 
tion  to  the  proceedings,  over  which  presided  a 
“  Mr.  Propert,”  who  “was  unanimously  called 
to  the  chair,”  In  order  that  your  subscribers 
and  the  public  generally  may  be  made  acquainted 
with  the  iniquitous  proceedings  of  this  secret 
society,  who  have  declared  a  war  of  persecution 
against  the  chemists  and  druggists,  I  think  it 
would  be  advisable  if  you  would  publish  the 
proceedings  alludtd  to,  and  that  you  recommend 
your  brother  journalists  and  contemporaries  to 
do  the  same.  Ten  monthly  numbers  of  the 
“  Medical  Protection  Circular”  have  been  pub¬ 


lished  and  issued.  The  printers  are  Brewster 
and  We-t,  Hand-court,  Dowgate.  If  you  have 
not  received  those  circulars,  or  any  of  them,  it  is 
possible  you  might  do  so  through  some  friendly 
channel.  If  you  cannot  get  them,  I  will  send 
you  a  correct  and  verbatim  copy  of  the  proceed¬ 
ings  of  the  26th  of  March,  confidentially,  for 
publication,  by  which  you  will  perceive  that  the 
prosecutors  and  persecutors  of  Dr,  Lobo  and  Mr, 
Wells  are  rot  the  master  and  wardens  of  the 
Apothecaries’  Company ;  that  it  is  not  Mr. 
Upton,  their  solicitor,  who  was  employed  to 
prosecute,  but  a  Mr,  Eyre,  who  is  the  solicitor 
to  the  Medical  Protection  Society,  You  will 
also  see  that  this  precious  society  “  anticipate 
that  the  office  will  in  some  cases  obtain  half  the 
penalty and  they  “calculate  that  the  requisite 
staff”  of  informers,  &c.,  “  for  procuring  evidence 
may  be  supported  by  this  means.”  A  “  most 
respectable”  and  honourable  set,  truly  ! 

A  Mr.  Jones,  of  Portugal-street,  is  reported 
in  that  report  of  the  proceedings  to  have  con¬ 
fessed  that  he  had  been  the  means  of  bringing 
the  case  of  Dr.  Lobo  under  the  notice  of  the 
society  and  their  solicitor,  and,  through  them, 
before  the  public.  He  is  reported  as  having 
said :  — “  In  consequence  of  some  communication 
I  had  from  Mr.  Eyre,  the  solicitor  of  this  asso¬ 
ciation,  that  he  could,  if  furnished  with  the 
necessary  materials  and  evidence,  bring  these 
sort  of  practitioners  at  once  to  justice  by  the 
summary  proceedings  of  the  County  Court,  I 
determined  on  rendering  him  all  the  assistance  in 
my  power.  I  candidly  confess  that  I  was,  and 
had  been  for  a  long  time,  on  the  look  out  for 
this  sort  of  persons,  and  having,  in  my  capacity 
of  district  registrar,  received  a  certificate  of  cause 
of  death,  as  required  by  the  Eegistration  Act, 
signed  by  this  Mr.  Lobo,  and  having  received 
some  intimation  that  he  was  just  one  of  the 
parties  I  was  on  the  look  out  for,  I  wrote  a  letter 
to  this  Mr.  Lobo,  and  he  wrote  to  me  a  letter  in 
reply,  in  which  he  stated  that  he  held  a  diploma 
as  doctor  of  medicine  and  surgery  of  the  Univer¬ 
sity  of  Giessen  ;  asserted  that  he  had  been  con¬ 
nected  with  some  public  institution  here,  and 
also  stated  that  he  was  a  very  clever  man,  and 
offered  to  produce  testimonials  from  various 
persons  to  that  effect.  I  am  sure  he  would  not 
have  made  these  statements,  especially  the  last, 
if  he  had  known  that  he  had  a  professional  man 
to  deal  with,”  &c.  Such  a  confession,  though 
made  in  secret  conclave,  has  been  published, 
together  with  the  names  of  the  principal 
speakers  and  actors  at  the  aforesaid  meeting. 
The  chemists  and  druggists,  and  all  others  in¬ 
terested,  will  therefore,  perhaps,  remember  the 
Joneses. 

According  to  the  printed  report  above  alluded 
to,  Mr.  Propert  opened  the  proceedings  by  a 
speech  adapted  to  the  occasion  and  to  the  com¬ 
pany  assembled.  He  was  followed  by  a  Mr. 
E=  W.  Breary,  the  manager,  who  read  his 
“address.”  After  which  the  chairman  read  a 
letter  from  Dr.  Lobo  to  Prideaux  Selby,  Esq., 
the  secretary  of  or  to  the  Medical  Protection 
Society.  Then  followed  Mr.  Jones.  After  him 
Mr.  Eyre,  the  solicitor  to  the  society,  rose  up, 
and  said  “  I  think,  gentlemen,  after  the  polite 
attention  and  kindness  I  received  from  klr. 
Jones  in  this  matter,  I  am  bound  to  offer  a  few 
words  in  explanation  of  what  has  taken  place. 
Our  worthy  chairman,  Mr.  Propert,  has  read  to 
you  the  letter  of  Mr.  Lobo,  in  which  he  makes 
some  complaint  of  the  manner  in  which,  as  he 
says,  he  has  been  treated.  I  was  in  his  case 
anxious,  as  I  am  in  all  others,  that  everything  I 
did  should  be  fair  and  aboveboard  [Oh  !] ;  and  as 
there  appears  to  be  a  sort  of  impression  about, 
from  the  form  in  which  the  case  was  reported  in 
some  of  the  papers,  and  some  comments  that 
have  been  made  by  them  on  these  reports,  that 
I  had  written  to  Mr.  Lobo,  and,  getting  him  to 
my  office,  had  threatened  and  frightened  him  into 
doing  anything  I  wished  him  to  do,  I  beg  to 
assure  you,  gentlemen,  that  this  is  not  the  fact ; 
that  I  was  not  only  in  communication  with  Mr. 
Lobo,  but  with  his  solicitor  also,  by  whom  he 
was  attended  at  my  office ;  and  it  having  been 


represented  to  me  by  both  Mr.  Lobo  and  his 
solicitor  that  he  was  a  very  poor  man,  and  that  a 
prosecution  would  be  his  ruin  if  he  were  forced 
to  pay  the  penalties,  and  as  my  object  was 
chiefly  to  show  persons  and  the  profession  in 
general  that  we  were  determined  to  protect  the 
interests  of  the  profession,  and  that  we  had  dis¬ 
covered  a  cheap  and  efficacious  mode  of  so 
doing,  I  had  no  wish  to  crush,  to  oppress,  or  to 
ruin  any  man  [Marvellously  merciful  man!], 
and  I  therefore  made  a  suggestion  that  he  should 
write  a  letter  to  Mr.  Upton,  the  solicitor  to  the 
Apothecaries’  Society,  acknowledging  that  he 
had  acted  illegally,  and  without  the  sanction  of 
that  body,  as  an  apothecary,  and,  if  he  promised 
to  abstain  from  offending  in  the  same  manner,  I 
would  recommend  that  the  society  should  forego 
the  penalty  in  this  case,  it  being  the  first  we  had 
taken  up  ;  but  I  distinctly  refused  to  make  it  a 
matter  of  any  private  compromise,  and  insisted 
that  it  should  be  brought  into  court  and  made  as 
public  as  possible.  [Kind,  considerate  man  !] 
I  am,  however,  instructed  not  in  future  to 
forego  the  penalties  in  any  case,  and  you  may 
depend  upon  the  law  being,  so  far  as  we  are 
concerned,  enforced  with  all  possible  vigour  and 
determination.” 

After  the  solicitor  followed  a  Mr.  Clifton,  who 
said  as  follows  :  — 

“  Mr.  Chairman,  I  think  every  gentleman  must 
feel  now  the  great  misfortune  it  has  long  been  to 
the  medical  profession  that  they  have  received, 
and  do  receive,  so  very  little  protection  from  the 
powerful  body  (Apothecaries'-hall)  instituted 
for  that  very  purpose.  This,  perhaps,  may  have 
arisen  partly  from  the  want  of  funds,  and  the 
great  expenses  incurred  in  prosecutions  on 
former  occasions  ;  but  it  has  gone  to  such  an  ex¬ 
tent,  and  so  greatly  to  the  injury  of  the  profes¬ 
sion,  that  we  cannot  help  imputing  it  to  neglect, 
and  a  culpable  apathy  to  the  interests  of  that 
profession  for  whose  benefit  those  somewhat 
extensive  powers  were  conferred,  and  to  the 
great  prejudice  of  the  respectable  and  clever 
practitioner.  The  noble  stand  that  has  been 
made  by  this  institution  and  their  solicitor  must 
entitle  it  to  the  sympathy  of  the  profession  at 
large,  and  I  do  not  think  I  am  saying  too  much 
when  I  call  upon  all  who  hear  me  to  lend  their 
best  assistance  to  the  office  in  its  earnest  en¬ 
deavour  to  carry  out  its  praiseworthy  objects ; 
and  I  consider  it  deserving  the  support  of  every 
man  who  is  anxious  to  maintain  his  own  respect¬ 
ability  [query?],  and  who  has  at  heart,  as  he 
ought  to  have,  the  interest  and  respectability  of 
the  profession  at  large.  The  impression  made  on 
the  public  by  the  proceedings  of  these  quacks, 
and  other  unqualified  practitioners,  is  very 
derogatory  to  the  credit  and  character  of  the 
profession.  I  say  I  hail  with  delight,  and  I 
tliink  I  may  speak  for  all  here,  and  say,  we  hail 
with  delight,  this  opportunity  of  testifying  to  the 
institution  the  gratitude  of  the  profession  for  the 
noble  stand  they  have  made  in  our  behalf. 
Gentlemen,  we  do  not  wish  to  injure  others 
Oh,  no !],  but  to  maintain  our  own  respectability 
How  funny  !],  and  who  shall  say  that  is  not  a 
praiseworthy  object?  and  it  is  also  evident  that 
this  is  one  of  the  objects  of  the  society.  In 
following  out  the  de.-ign  of  their  institution, 
the  society  must  know  but  two  classes  of  prac¬ 
titioners — regular  and  irregular— and  can  ask  but 
one  question,  whether  legally  qualified  or  not 
legally  qualified.  We  may  be  inclined  to  regret 
that  it  should  be  so  when  we  find  men  who  cer¬ 
tainly  possess  some  medical  acquirements,  and 
we  should  not  like  individually  to  proceed  against 
men  who  lived  in  our  own  neighbourhood  ;  but 
these  feelings  and  sympathies  cannot  be  known 
to  any  institution  as  a  public  body.  The  law'  is 
still  the  law;  if  it  be  a  bad  law,  let  it,  after  pro¬ 
per  and  due  consideration,  be  represented  to  a 
higher  power,  and  altered  or  abrogated ;  but 
while  it  is  the  law  it  is  the  bounden  duty  of 
every  man  to  obey  the  law  himself,  and,  for  the 
sake  of  the  character  of  his  profession,  to  take 
care  it  is  obejed  by  others.  I  shall  conclude  by 
proposing  for  your  adoption  the  first  resolution.” 

Then  followed  a  Dr.  Lobb,  who  read  the  second 
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resolution,  viz. : — “The  importance  to  the  me¬ 
dical  profession,  b}' promptly  putting  down  illegal 
practice  by  similar  prosecutions,  must  commend 
itself  to  the  approval  of  every  qualified  medical 
practitioner,  and  that  it  is,  therefore,  expedient 
that  a  general  fund  be  established  to  assist  the 
Medical  Protection- office  in  carrying  out  this 
desirable  object.’’ 

“llesolution  seconded  by  Wallace,  who  said, 

‘  It  must  be  very  evident  to  us  all  that  the 
objects  of  this  society  are  such  as  to  command 
our  sincere  support,  and,  that  they  should  be 
fully  carried  out,  this  cannot  be  done  without 
the  sinews  of  war.’  Carried  unanimously.’’ 

After  that  a  Mr.  Mathews  spoke,  and  then 
followed  a  Mr.  Lord,  who  moved  the  next  reso¬ 
lution  : —  “That  subscription-books  be  imme¬ 
diately  opened  to  receive  the  contributions  from 
the  members  of  the  office  to  assist  its  efforts  to 
carry  out  these  prosecutions  with  increased 
energy.’’ 

A  Mr.  White  seconded  that  resolution. 

Then  followed  Mr.  King,  Mr.  Jones,  Mr. 
Bowling,  Mr.  Dale,  the  chairman,  Mr.  Clifton, 
Mr.  Wallace,  and  Mr.  Sexton,  who  thought  the 
chemists  and  druggists  “  much  the  fittest  persons 
to  attack.’’ 

“  The  chairman  then  introduced  Mr.  J.  O. 
Griffiths,  the  counsel  who  conducted  the  case 
against  Lobo,  and  a  number  of  questions  were 
asked  the  learned  gentleman  relative  to  the  law 
as  affecting  surgeons,  chemists  and  druggists, 
&c.,  from  which  it  resulted  that  his  clear  opinion, 
which  he  fortified  by  authorities,  was,  that  che¬ 
mists  and  druggists  were  liable  to  the  penalties 
if  they  dispensed  the  prescription  of  a  physician, 
or  in  any  way  departed  from  the  legitimate 
duties  of  a  chemist  and  druggist,  or  interfered 
with  the  practice  of  an  apothecary.’’ 

So  much  of  the  No.  9  of  the  “  Medical  Pro¬ 
tection  Circhlar,”  issued  2d  of  April,  1849, 
printed  by  Brewster  and  West,  Hand-court, 
Dowgate.  It  tells  its  own  tale,  and  is  a  sufficient 
inducement  for  calling  a  public  meeting  of  all 
the  chemists  and  druggists  for  the  purpose  of 
devising  plans  and  raising  means  in  order  to 
carry  them  out,  for  the  purpose  of  defeating  the 
iniquitous  proceedings  of  the  soi-disant  Medical 
Protection  Society. 

I  hope,  Mr.  Editor,  you  will  use  your  best  en¬ 
deavours  to  give  great  publicity  to  the  above  ex¬ 
tracts,  and  to  assist  the  chemists  and  druggists 
in  defending  them  against  their  persecutors. 

I  am,  sir,  your  obedient  servant, 

M.  D. 


MISCELLANEA. 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 


George  Arthur  Biddell,  of  Ipswich,  engineer, 
for  improvements  applicable  to  gas-burners. 
Patent  dated  November  2d,  1818.  Enrolled  May 
2d,  1849. 

This  specification  relates  to  the  adaptation  of 
a  peculiar  apparatus  to  ordinary  gas-burners,  for 
the  purpose  of  regulating  the  supply  of  gas 
thereto  ;  and  this  independent  of  the  pressure  of 
the  gas.  The  mode  of  effecting  this,  as  adopted 
by  the  patentee,  is  to  employ  two  rods  or  tubes 
of  different  powmrs  of  expansion.  Upon  expo¬ 
sure  of  these  rods  or  tubes  to  the  action  of  a 
flame,  their  unequal  expansion  causes  them  to 
act  upon  a  valve  or  cock,  in  a  manner  to  admit 
more  or  less  gas  to  the  burner,  according  to  the 
height  of  the  flame,  and  consequently  to  the  in¬ 
tensity  of  its  heat. 

The  engiaving  which  accompanies  the  specifi¬ 
cation  shows  an  ordinary  gas-burner  to  which 
the  apparatus  of  the  patentee  is  applied.  It  is 
adaptt  d  tor  a  single  light,  but,  should  more  than 
one  light  be  required  to  be  supplied  by  the  same 
apparatus,  then  the  construction  of  it  is  to  be 
modified,  by  enlarging  the  valve,  delivering  the 
gas  in  proportion  to  the  number  of  burners  to  be 
supplied,  and  carrying  a  pipe  from  above  the 
yalve,  for  the  purpose  of  supplying  these  burners. 


Thus  it  will  bo  seen  that  although  the  pa¬ 
tentee’s  apparatus  may  be  only  attached  to  one 
of  the  burners,  yet  by  this  arrangement  the 
whole  of  the  burners  are  subject  to  its  influence. 
The  burner  represented  in  the  engraving  w'hich 
accompanies  the  specification  is  of  the  ordinary 
construction ;  it  is  mounted  upon  a  pipe  or  stem, 
the  lower  end  of  which  terminates  in  a  valve- 
box,  to  W'hich  the  ordinary  gas  supply-pipe  is 
likewise  attached,  below  the  valve.  Tbe  spindle 
of  the  valve  passes  upward  through  the  upper  part 
of  the  valve-box,  wdrich  it  fits  very  accurately — 
sufficiently,  indeed,  to  prevent  any  leakage  of 
gas,  without  the  use  of  an  ordinary  stuffing-box. 
The  valve  and  valve-box  are  so  constructed  that 
when  the  valve  is  raised  a  short  distance  only  a 
free  flow  of  gas  passes  through  it  to  the  burner  ; 
but  if  raised  a  little  higher  it  very  nearly  fits  the 
upper  part  of  the  box,  which  is  of  a  reduced 
diameter,  so  that  but  a  very  small  quantity  of 
gas  will  now  jjass.  A  small  groove  or  flat  is  cut 
upon  one  side  of  the  valve,  for  the  purpose  of 
passing  a  small  quantity  of  gas,  that  the  flame 
of  the  burner  "may  not  be  quite  extinguished 
when  the  valve  shall  be  raised  to  the  upper  end 
of  the  rod  of  the  valve.  Outside  the  valve-box 
is  attached  the  end  of  a  lever,  the  fulcrum  of 
which  is  a  pin,  passing  through  a  piece  project¬ 
ing  from  the  pipe  or  stem.  The  outer  and 
shorter  end  of  the  lever  passes  on  both  sides  of 
this  projecting  piece.  Through  the  latter  is 
passed  a  long  steel  wire  or  rod,  screwed  at  the 
lower  end,  to  which  is  affixed  a  button  or  knob, 
for  the  purpose  of  turning  the  rod  when  re¬ 
quired.  Around  the  steel  rod  is  placed  a  small 
brass  tube,  the  tw'o  (the  rod  and  the  tube) 
being  connected  together  at  their  upper  ends  ;  or 
a  shoulder  or  head  may  be  made  to  the  rod, 
to  prevent  the  brass  from  rising,  when  expanded 
by  the  heat.  The  lower  end  of  the  brass  tube 
rests  upon  a  smaller  ring,  which  is  borne 
by  the  short  ends  of  the  lever.  Thus  it 
will  be  seen  that  the  heat  from  the  flame,  when 
the  gas  is  let  into  the  burner,  has  the  effect  of 
expanding  the  tw'o  metals — namely,  the  steel 
rod  and  brass  tube — unequally  ;  the  greater  ex¬ 
pansion  of  the  brass  causing  the  short  end  of  the 
lever  to  be  depressed,  while  the  opposite  end 
and  the  valve  attached  to  it  are  raised,  thereby 
allowing  the  gas  to  be  passed  to  the  burner,  and 
any  increase  or  decrease  of  the  flame  (by  con¬ 
sequent  increase  or  decrease  of  the  lengths  of  the 
two  metals)  opens  or  closes  the  valve  as  required, 
to  regulate  the  supply  of  gas.  The  mode  of 
lighting  or  managing  the  burner  is  as  follows  ; — 
The  valve  being  closed,  the  knob  is  turned  in 
one  direction  (dependent  upon  whether  a  right 
or  left  handed  screw  is  used).  This  has  the 
effect  of  raising  the  valve  a  short  distance  ; 
thereby  allowing  gas  to  pass  to  the  burner, 
which  may  now  be  ignited.  The  heat  from  the 
flame  causes  the  expansion  of  the  two  metals, 
thereby  raising  the  valve  still  more,  and  allows 
more  gas  to  pass  to  the  burner,  and  the  flame  to 
be  increased.  After  a  short  time  the  two  metals 
will  have  attaiired  the  highest  temperature  the 
flame  can  communicate  ;  the  flame  may  now  be 
easily  adjusted,  by  turning  the  knob  in  either 
direction,  as  required.  Should  any  further 
variatioir  of  the  height  of  the  flume  take  place, 
the  effect  of  the  heat  produced  upoir  the  two 
metals  will  self-adjust  the  position  of  the  valve, 
and  consequent  supply  of  gas.  Should  the  flame 
rise  too  high,  and  thus  produce  great  heat,  the 
effect  will  be  nearly  to  stop  the  supply  of  gas  to 
the  burner,  by  lifting  the  valve  into  the  upper  or 
contracted  part  of  the  valve-box. 

The  patentee  claims  the  application  of  two 
substances  of  different  degrees  of  expansibility, 
for  the  purpose  of  regulating  the  flame  of  gas- 
burners. 

Also  the  construction  of  regulators,  for  the 
purpose  of  striking  off  the  supply  of  gas  to  the 
burner. 

Also  the  construction  of  a  valve,  as  described, 
for  totally  shutting  off  the  supply  of  gas  in  one 
direction,  and  only  partially  in  the  opposite  di¬ 
rection. 

Also  the  method  of  constructing  gas-tight 


those  parts  through  w'hich  any  rod  or  spindle 
passes,  and  dispensing  with  the  use  of  stuffing- 
boxes. 


William  Longraaid,  of  Beauraont-square,  in 
the  county  of  Middlesex,  gentleman,  for  im¬ 
provements  in  treating  the  oxides  of  iron,  and 
obtaining  products  therefrom.  Patent  dated 
October  26th,  1848.  Enrolled  April  26th,  1849. 

This  specification  describes  a  new  mode  of 
operating  upon  the  oxides  of  iron,  for  the  pur¬ 
pose  of  obtaining  therefrom  pigments  and  other 
products. 

The  mode  of  operation  is  as  follows  : — 

The  oxide  of  iron  is  to  be  reduced  to  a  finely 
pulverized  state,  and  then  to  be  intimately  mixed 
with  some  resin  or  tar,  or  other  carbonaceous 
material,  the  patentee  preferring  the  use  of  resin 
or  tar  for  the  purpose  ;  the  proportions  he  re¬ 
commends  are  from  about  10  to  15  per  cent,  of 
the  carbonaceous  material,  according  to  the 
greater  or  less  amount  of  carbon  contained  in  it. 

The  patentee  prefers  to  use  a  quantity  of  the 
carbonaceous  material  a  little  in  excess  of  that 
necessary  for  the  operation.  The  carbonaceous 
material,  if  drjq  is  to  be  reduced  to  powder ;  if 
fluid  or  semi-fluid,  it  is  mixed  with  the  oxide  in 
that  state,  and  the  mixture  afterwards  dried  and 
reduced  to  powder.  The  pulverulent  mixture 
is  then  placed  in  retorts  or  other  proper 
close  vessels,  either  of  cast  iron  or  other 
material ;  these  vessels  are  about  five  feet  long. 
The  quantity  of  each  charge  is  about  1^  cwt. 
The  open  end  of  the  retort  is  now  closed  with  a 
cover,  and  then  placed  in  a  suitable  furnace,  in 
a  vertical  position  ;  the  open  end  (with  the  cover 
secured  upon  it)  being  placed  downwards,  that 
the  gaseous  matters  evolved  during  the  process 
may  pass  into  the  furnace  and  be  consumed  ;  the 
retort  is  then  gradually  heated  to  dull  redness, 
and  suffered  to  remain  at  this  temperature  for 
about  two  hours  after  the  evolution  of  the 
gaseous  products  has  ceased.  The  retort  is  now 
removed  from  the  furnace,  and  allowed  to  cool 
before  the  contents  are  withdrawn — as  by  allow¬ 
ing  the  latter  to  come  into  contact  with  the  at¬ 
mosphere  while  in  a  heated  state  the  quality  of 
the  products  would  be  injured.  The  product 
thus  obtained  is  a  dark-coloured  matter,  which 
may  be  used  as  a  pigment ;  ground  with  oil,  it 
will  form  a  paint.  Instead  of  allowing  the 
gaseous  products  evolved  to  pass  into  the  furnace, 
they'  may  be  collected  by  closely  luting  the  cover 
of  the  retort,  and  applying  a  pipe  to  carry  them 
off  to  a  condenser  and  gasometer  :  the  gaseous 
products  which  may  be  thus  collected  and 
utilized  are  a  volatile  oil,  and  an  inflammable 
gas  fit  for  purposes  of  illumination. 

The  patentee  claims  the  mode  of  treating 
oxides  of  iron  by  mixing  them  with  carbo¬ 
naceous  matters,  and  subjecting  them  to  heat, 
for  the  purpose  of  obtaining  products  therefrom 
as  described. 


PATENTS  RECENTLY  GRANTED. 

LIST  OF  ENGLISH  PATENTS  FOR  THE  W'EEK 
ENDING  MAY  IOtH,  1849. 

William  Newton,  of  Chancery-lane,  civil  en¬ 
gineer,  for  improvements  in  the  jacquard  ma¬ 
chine.  Patent  dated  May  5th,  1849  ;  six  months 
(Communication.) 

George  Edmond  Donisthorpe  and  John  White- 
head,  of  Leeds,  manufacturers,  for  improvements 
in  preparing,  combing,  and  hackling  fibrous 
matters.  Patent  datecl  May  8th,  1849;  six 
months. 

Robert  Sutcliffe,  of  Idle,  near  Bradford,  in  the 
county  of  York,  cotton- spinner,  for  improvements 
in  machinery  fl)r  spinning  cotton,  silk,  and  other 
fibrous  substances.  Patent  dated  May  8ih,  1849  ; 
six  months. 

George  Henry  Dodge,  citizen  of  the  United 
States  of  America,  now  residing  at  Manchester, 
manufacturer,  for  certain  improvements  in  ma¬ 
chinery  for  spinning  and  doubling  cotton  yarns, 
and  other  fibrous  materials  ;  and  in  machinery  or 
apparatus  for  -winding,  reeling,  balling,  or  spool- 
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in<^  such  substances  when  spun.  Patent  dated 
May  10th,  1849  ;  six  months. 


PATENTS  RECENTLY  EXPIRED. 


J.  Reynolds,  of  Neath,  ironmaster,  for  certain 
improvements  in  railways.  Patent  dated  May 
6th,  1835  ;  expired  May  5th,  1849. 

W.  Simpson,  of  Evesham,  for  a  safety-drag, 
or  lever-slide,  for  carriages.  Patent  dated  May 
9th,  1835  ;  expired  May  9th,  1849. 

J.  Egg,  Piccadilly,  gunmaker,  for  improve¬ 
ments  in  certain  descriptions  of  firearms.  Patent 
dated  May  9th,  1835  ;  expired  May  9th,  1849. 

A.  H.  I.  E.  Valois,  of  Lyons,  France,  for  a 
certain  improvement  or  improvements  in  the 
mode  or  method  of  producing  engravings,  etch¬ 
ings,  or  reliefs,  on  metallic  plates  (for  producing 
impressions  therefrom),  and  in  the  apparatus 
used  in  the  same.  Patent  dated  May  13th, 
1835  ;  expired  May  13th,  1849. 


On  the  Components  and  Preparation  of 
Noiseless  Congreves  or  Lucifers.— According 
to  the  observation  of  Dr.  R.  Boetger,  all  Con¬ 
greves  which  ignite  with  a  crackling  report  con¬ 
tain  chlorate  of  potassa.  The  colouring  matters 
are  smalts,  peroxide  of  lead,  or  peroxide  of  man¬ 
ganese,  Of  the  materials  for  smouldering 
(touch)  paper,  some  are  imbued  with  saltpetre, 
others  with  bichromate  of  potassa,  and,  again, 
some  with  acetate  of  lead.  Those  containing 
saltpetre  are  to  be  preferred,  since  they  furnish 
a  morepermanent  glowing  red  lightwhenignited. 
Thebestproportion  for  the  mixture  of  the  igniting 
mass,  and  which  burns  with  the  least  noise,  is 
the  following : — 16  parts  of  gum  arable,  9  parts 
of  phosphorus,  14  parts  of  saltpetre,  and  16  parts 
of  vermilion.  Instead  of  gum  arabic,  mucilage 
of  gum  tragacanth  might  be  employed.  In 
order  to  prevent  the  injurious  influence  of  the 
oxygen  of  the  atmosphere  on  the  mass,  it  is 
advisable  to  cover  the  points  of  the  matches, 
after  being  dipped  and  dried,  with  a  dilute 
varnish  of  copal,  or  with  a  solution  of  gum  con¬ 
taining  saltpetre. 

New  Mineral  from  Brazil. — M.  Dufrenoy 
exhibited  before  the  Academy  of  Sciences  at 
Paris  a  specimen  of  a  mineral  from  Brazil, 
which  appears  to  be  to  the  diamond  what  emery 
is  to  corundum,  as  stated  by  M.  Elie  de  Beau¬ 
mont.  Among  some  specimens  recently  sent  to 
the  Ecole  des  Mines  by  M.  Hoffman,  a  dealer 
in  minerals,  were  two  which  were  stated  to  be 
hard  enough  to  polish  the  diamond ;  and,  in 
fact,  the  hardness  of  these  specimens  was  found 
to  be  superior  to  that  of  the  topaz.  This  sub¬ 
stance  was  analyzed  by  M.  Rivot,  mining 
engineer,  who  had  at  his  disposal  one  large 
fragment  weighing  65.760  grs.,  and  several  small 
pieces  weighing  rather  less  than  0.60  gr.  ;  the 
latter  only  were  analyzed.  The  large  fragment 
appeared  to  come  from  the  same  alluvial  forma¬ 
tion  as  that  in  which  the  Brazilian  diamonds 
occur.  Its  edges  are  rounded  by  long  friction  ; 
but  it  has  not  the  appearance  of  a  rolled  flint. 
It  is  of  a  slightly  brownish  dull  black  colour. 
Viewed  with  a  glass,  it  appears  riddled  with 
small  cavities  separating  very  small  irregular 
laminai,  which  are  slightly  translucent  and  iri¬ 
descent.  The  brown  colour  is  very  unequally 
distributed  throughout  the  mass.  On  one  of  the 
faces  the  cavities  are  linear,  which  gives  it  a 
fibrous  aspect  similar  to  obsidian.  It  cuts  glass 
readily,  and  scratches  quartz  and  topaz  ;  its 
density  is  only  3.012.  The  small  fragments 
subjected  to  analysis  weighed  0.444  gr.,  0.410 
gr.,  and  0.332  gr.  ;  their  densities  were  respec¬ 
tively  3.141,  3.416,  and  3.255.  These  numbers 
indicate  great  difference  in  the  porosity  of  the 
specimens ;  they  lead,  however,  to  the  conclu¬ 
sion  that  the  density  of  the  substance  is  very 
nearly  the  same  as  that  of  the_  diamond.  By 
means  of  long  calcination  at  a  bright  red  heat  in 
a  covered  crucible,  the  specimens  were  not 
altered;  they  retained  their  aspect,  hardness 
and  weight ;  they  do  not,  therefore,  contain  any 
substance  volatilizable  by  calcination  out  of 
contact  of  the  air.  This  result  certainly  does  not 


prove  the  igneous  origin  of  these  diamonds,  but 
renders  improbable  the  idea  expressed  by  M. 
Liebig,  that  diamonds  are  derived  from  the 
transformation  of  organic  vegetable  matter.  The 
three  specimens  were  successively  burnt  in  pure 
oxygen  gas  in  the  apparatus  employed  by  M. 
Dumas  for  the  combustion  of  the  diamond.  The 
oxygen  obtained  from  chlorate  of  potash  was 
contained  in  the  gasometer ;  it  was  dried  and 
purified  before  it  reached  the  combustion-tube 
by^  passing  through  two  tubes  containing  sulphu¬ 
ric  acid  and  pumice,  and  one  tube  with  potash  ; 
employing  this  method  with  the  precautions 
indicated  by  M.  Dumas,  100  of  the 


Carbon. 

Ash. 

Loss. 

1st  specimen  gave 

96.84 

2.03 

1.13 

2d  “  “ 

99.73 

0.24 

0.03 

3d  “  “ 

99.37 

0.27 

0.36 

In  the  combustion  of  the  first  specimen  only  one 
bulb- tube  with  potash  was  employed,  so  that  a 
portion  of  the  carbonic  acid  produced  by  the 
combustion  was  lost ;  but  in  the  other  two  ex¬ 
periments,  in  which  two  bulb-tubes  containing 
potash  were  used,  the  second  increased  in  weight 
some  centigrammes.  The  two  last  analyses 
prove  perfectly  that  the  specimens  are  com¬ 
posed  entirely  of  carbon  and  ash.  The  ash  was 
yellowish,  andin  the  first  specimen  it  had  retained 
the  form  of  the  diamond.  When  examined  by 
the  microscope,  the  ash  appeared  to  be  composed 
of  ferruginous  alumina  and  small  transparent 
crystals,  the  form  of  which  could  not  be  ascer¬ 
tained.— Mars  2,  1849. 

Black  Rain  in  Ireland. — We  make  the 
following  extract  from  a  report  of  the  proceedings 
of  the  Royal  Dublin  Society  in  a  late  number  of 
the  Dublin  Freeman’s  Journal’. — “Professor 
Barker  presented  to  the  notice  of  the  society  a 
bottle  containing  a  portion  of  black  rain  which 
had  been  transmitted  to  him  from  Carlow,  with 
a  view  to  satisfy  the  scruples  of  many  persons 
who  appeared  to  doubt  that  rain  of  this  descrip¬ 
tion  had  fallen.  He  had  received  communica¬ 
tions  on  the  subject  from  persons  residing  in 
several  of  the  districts  in  which  the  rain  had 
descended,  and  he  was  in  a  position  to  state,  not 
only  that  such  rain  had  actually  fallen,  but  to 
mention  the  space  of  country  over  which  it  had 
been  diffused.  The  specimen  which  he  presented 
to  the  society  had  been  sent  to  him  from  Carlow, 
accompanied  by  a  letter,  in  which  the  writer 
mentioned  that  at  the  time  of  its  collection  it  w'as 
uniformly  black,  and  resembled  ordinary  writing 
ink ;  but  he  (Doctor  Barker)  found  that,  after 
allowing  it  to  stand  for  a  short  period,  the  black 
colouring  matter  separated  from  the  water  with 
which  it  had  been  mixed,  rendering  the  colour 
of  the  rain  much  lighter  than  at  first.  The 
places  in  which  ihis  phenomenon  occurred  were 
Abbeyleix,  Carlow,  Kilkenny,  and  Athy,  from 
which  it  would  appear  that  the  black  shower  had 
extended  over  an  area  of  more  than  400  square 
miles.  As  far  as  he  had  been  able  to  ascertain, 
it  occurred  about  six  o’clock  in  the  evening  of 
the  14th  inst.,  being  preceded  bj'  such  extreme 
darkness  that  it  was  impossible  to  read  except 
by  candlelight.  After  this  darkness  had  existed 
for  some  time,  a  hailstorm,  attended  with  vivid 
lightning,  but  without  thunder,  occurred,  and 
wh’en  this  subsided  the  black  rain  fell.  It  was 
mentioned  by  his  Carlow  correspondent  that 
upon  examining  a  quantity  of  this  rain  just  after 
it  had  fallen  he  found  it  had  an  extremely  foetid 
smell,  and  a  very  disagreeable  taste  ;  that  it  had 
left  a  stain  upon  some  clothes  on  which  it  had 
fallen,  and  that  cattle  refused  to  drink  it.  At 
Abbeyleix  and  Athy,  where  the  shower  de¬ 
scended  at  the  same  moment,  the  appearance  of 
the  rain  was  precisely  similar  to  that  which  fell 
in  Carlow,  but  it  was  unaccompanied  by  the 
lightning  which  had  been  observed  at  the  latter 
place.  Dr.  Barker  then  stated  that  as  yet  he 
had  notbec-n  enabled  to  make  a  complete  chemical 
analysis  of  the  rain.’’ 

Testing  of  Paddle-box  Lights. — An  ex¬ 
periment  took  place  at  Woolwich  Dockyard  on 
Tuesday  night  (May  15),  in  the  presence  of 
Commodore  Henry  Eden,  and  several  other 
officers,  to  ascertain  the  comparative  merits  of 


the  red  and  white  lights  of  the  lamps  fitted  to 
the  Black  Eagle  steam-vessel,  with  the  red  and 
white  lights  of  lamps  constructed  on  a  plan  sug¬ 
gested  by  a  noble  lord  an  officer  in  the  Life 
Guards.  The  new  lamps  were  under  the  direc¬ 
tion  of  Mr.  Reece,  chemist,  Piccadilly,  and  are 
supplied  with  a  camphine  liquid  which  produces 
a  strong  and  very  brilliant  light,  far  superior  to 
those  in  general  use,  and  they  require  no  trim¬ 
ming  or  attention  for  lengthened  periods.  The 
flame  of  the  new  lamps  appears  similar  to  the 
steady  and  uniform  flame  emitted  from  gas- 
burners,  and  it  retains  its  brilliancy  while  any  of 
the  liquid  remains.  The  lamps' are  remarkably 
clean,  scarcely  any  smoke  being  generated. 

Births  and  Deaths  during  the  Week 
ENDING  May  12. — The  return  of  the  Registrar- 
General  for  the  week  ending  Saturdhy  last  indi¬ 
cates  an  improvement  in  the  public  health.  The 
deaths  registered  are  58  below  the  average,  being 
905  from  all  causes.  The  deaths  from  epidemic 
diseases  206,  being  above  the  average  of  the  two 
preceding  weeks.  The  mortality  from  bronchitis 
and  pneumonia  has  fallen,  and  now  only  exceeds 
the  average  to  an  inconsiderable  extent.  The 
fatal  cases  of  cholera  are  three,  viz.  : — St. 
Martin’s-in-the-Eields  ;  Long-acre.  —  F.  55, 
“spasmodic  cholera  (1  day).”  West  London; 
South. — At  112,  Chancery-lane,  F.  70,  “pur¬ 
pura  (5  days);  cholera  (56  hours).”  Shore¬ 
ditch  ;  Hoxton  Old  Town. — F.  69,  “  cholera 
Anglica  (26  hours).”  The  total  number  of  births 
during  the  same  week  was  1,479.  The  mean 
height  of  the  barometer  was  29.835  inches.  The 
mean  daily  height  was  above  30  inches  on  Satur¬ 
day  only.  The  mean  temperature  of  the  week 
was  45®  5^ 


TO  CORRESPONDENTS. 


“  Leicester.” — 1.  Grind  the  cocoa  beans  to  a  very 
fine  powder,  and  mix  this  with  sugar.  In  this 
state  the  cocoa  powder  is  miscible  with  boiling 
water.  2.  Take  of  fresh  ox-gall,  one  pint ;  boil, 
skim,  and  add  an  ounce  of  pounded  alum.  Boil 
again  until  the  alum  is  dissolved  ;  let  the  mixture 
cool ;  when  sufficiently  cooled,  pour  it  into  a 
bottle  and  loosely  cork  it  down.  Boil  and  skim 
another  pint  of  gall,  and  add  to  it  one  ounce  of 
common  salt.  Boil  till  the  salt  is  dissolved  ;  let 
the  liquid  cool,  and  bottle  it  as  above.  After 
three  months  decant  the  clear  fluid  from  both 
bottles,  and  mix  the  decanted  fluids  in  equal  pro¬ 
portions  :  a  coagulum  will  form,  which  is  to  be 
removed  either  by  subsidence  and  decantation,  or 
by  filtration.  4.  We  think  Fresenius’  “  Quali¬ 
tative  and  Quantitative  Analysis”  will  answer 
your  purpose. 

“A  Student.” — We  will  let  you  know  in  our  next 
week’s  number. 

A  correspondent  writes  to  us  as  follows  : — “  Can 
you  inform  me  about  the  brass  letters  which  are 
placed  upon  the  glass  panes  of  shop-windows — 
whether  they  answer  the  purpose  or  not  ?  About 
the  price,  and  where  they  can  be  procured— also, 
if  they  can  be  readily  cleaned  ?”  Will  any  of  our 
correspondents  oblige  us  with  the  desired  in¬ 
formation  ? 

“  J.  B.  D.” — The  so  called  white  lac  is  prepared  as 
follows : — Boil  shellac  in  a  ley  of  pearlash  or 
caustic  potass  until  the  lac  is  dissolved.  Filter 
the  solution ;  pass  chlorine  in  excess  through  the 
filtrate,  wash  the  precipitate,  and  digest.  For  the 
process  of  gilding  we  refer  our  correspondent  to 
No.  132  (page  251). 

“T.” — Communication  received, 

“Mr.  Wanfield,  Bristol.” — Eaton’s  styptic  is  simply 
an  alcoholic  solution  of  sulphate  of  iron,  dis¬ 
guised  by  the  addition  of  some  other  ingredients. 

“R.  R.  R.” — Chromate  of  lead. 

“  Mr.  T.  L.  Rowe.” — Two  parts  of  the  concentrated 
acid  and  three  parts  of  water.  Mix  slowly  and 
gradually. 

“  R.  L.” — Our  correspondent  must  furnish  us^  with 
his  real  name  and  address  before  we  can  insert 
his  letter. 

“  Mr.  Blundell.”— In  the  course  of  a  fortnight. 

“  A  Druggist.” — Apply  to  Mr.  Jacob  Bell. 

“  A  Subscriber.”— The  matter  is  not  yet  decided. 


THE  CHEMICAL  TIMES 


387 


ORIGINAL  SERIES. 

ON  BENZOLE  :  ITS  NAIURE  AND 
UTILITY. 

A  LECTURE. 

By  C.  B.  MANSFIELD,  Esq. 

[Continued from  page  377.] 

That,  in  the  present  age,  Avhen  the  creative 
faculty  of  man  seems  to  be  more  than  ever  busy 
in  its  obedience  to  the  primitive  injunction  to 
subdue  the  earth,  the  production  of  light  should 
have  been  one  of  the  earliest  aims  of  British  in¬ 
dustry,  seems  but  to  be  consistent  with  the  har¬ 
mony  and  order  of  the  world.  For  the  daily 
experience  of  life, — of  social  as  well  as  of  organic 
life, — pronounces  light  to  be  the  chief  necessary  of 
man,  no  less  than  of  every  other  living  thing ; 
and  sense  and  science  alike  at  once  accept  as 
truth,  that  light  was  the  first  material  force  that 
worked  in  the  embryo  universe. 

From  the  tallow  dips  of  the  last  generation, 
formless,  and  void  of  everything  but  smell,  to  the 
bright  stearic  acid  that  cheeis  our  drawing-iooms 
now,  what  a  development !  In  the  iron  arteries 
of  our  towns,  in  the  constellations  of  burners 
that  rule  the  nights  of  our  favoured  days,  rLing 
over  the  chaotic  blubber-lamps  of  our  fathers, 
what  a  creation  !  And  can  we  doubt  that  the 
same  voice  that  first  bade  light  to  be,  summoned 
gas  to  our  service,  and  has  pronounced  the  light 
of  gas  to  be  good  ? 

But,  though  gas-light  is  'good,  gas  might,  per¬ 
haps,  be  better  ;  and,  though  stearine  is  good,  are 
we  to  rest  from  our  work  content  with  our  pre¬ 
sent  appliances?  The  answer  comes  up  from 
the  depths  of  Chanctry-lane,  repeating  the 
patents  for  “  improvements  in  the  production  of 
light”  which  every  new  moon  sees  added  to  the 
list ;  from  every  new  lampsmith’s  shop  in  this 
metropolis,  each  with  its  own  new  and  peculiar 
lamp,  with  a  newer  and  more  peculiar  name ;  and 
from  the  crowds  that  were  lattdy  gaping  their 
admiration  at  the  electric  paragon  of  lights. 
And  the  negative  is  echoed  back  from  tne  vast 
domes  of  the  gasholders  whispering  that  their 
contents  are  not  perfect  in  purity  ;  and  from  the 
Irish  peat-bogs  hinting  that  paraffine,  the  fat  of 
the  earth,  may  prove  cheaper  than  the  grease  of 
beasts. 


I  Where,  then,  so  much  practised  ingenuity  has 
been  expended  it  may  seem  presumptuous  in 
our  benzole  to  start  up,  Aladdin-like,  with  a 
new  and  wonderful  lamp ;  yet,  to  advance 
among  a  host  requires  less  of  impudence  than 
does  the  trial  of  an  untrodden  path.  And 
surely  the  darkness  which  is  wide  enough,  in  our 
winter  nights,  to  give  room  for  candles,  lamps, 
gas,  and  electricity,  may  have  still  some  corners 
left  for  other  little  sparks  to  twinkle  in.  There 
is  neither  monopoly  nor  competition  in  the 
firmanent  in  which  the  lights,  the  greater  and 
the  lesser,  and  the  stars  also,  proclaim  the  sym¬ 
pathy  of  all  things  ;  and,  perhaps,  the  jealousy 
of  rival  splendours  here  is  less  a  measure  of  their 
prosperity  than  of  their  disorder. 

The  result,  however,  of  our  last  experiment 
will  probably  have  suggested  to  your  minds  the 
possibility  of  using  common  air,  charged  with 
the  vapour  of  benzole,  as  a  substitute  for  coal- 
gas,  for  artificial  light.  You  will  have  inferred, 
too,  correctly  that  the  facility  with  which  the 
liquid  hydrocarbon  is  purified,  and  the  integrity 
of  its  cliemical  character,  would  make  it  pre¬ 
ferable  to  common  gas  wherever  simplicity  of 
process  and  puriiyof  mateiial  may  be  requisite. 
Here  is  an  apparatus  which  has  been  contrived 
for  carrying  this  principle  into  practice  as  a 
system  of  lighting,  and  which  has  succeeded 
better  in  “  burning  the  wind”  than,  hitherto,  it 
has  in  “  raising  ”  it. 

Here  is  a  closed  copper  vessel  containing  a 
few  ounces  of  benzole;  it  is  furnished  with  two 
tubes,  one  of  which  enters  it,  and  dips  into  the 
liquid  ;  another  passes  simply  from  the  top  of 
the  vessel,  and  leads  by  connecting  pipes  and 
branches  to  several  burners  ;  the  other  tube  is 
attached  to  a  gasholder,  which  is  filled  by  a  pair 
of  bellows.  By  turning  a  tap  in  this  latter  pipe 
the  air  is  at  once  admitted  to  traverse  the  whole 
apparatus.  At  each  or  all  of  the  jets  the  air  may 
now  be  lighted,  and  the  supply  may  be  turned 
on  or  off  with  as  much  facility  as  common  gas. 
You  will  judge  for  yourselves  whether  coal-gas 
can  hold  a  burner  to  it,  for  comparison  in  point 
of  brilliancy.  As  for  price,  benzole  may  be  made 
for  2s,  fid.  or,  when  coal  naphtha  is  very  dear, 
3s.  fid.,  per  gallon,  which  is  equal  to  about  a 
thousand  cubic  feet  of  gas. 

I  should  point  out  to  you  that  the  evaporation 
of  the  benzole  produces  cold,  just  as  ether  poured 
upon  the  hand  chills  it,  by  converting  some  of  the  1 


animal  heat  into  expansive  force,  as  it  volatilizes. 
So  the  volatile  hydrocarbon  cools  itself,  or, 
rather,  what  remains  of  it  is  cooled,  by  the  eva¬ 
poration  of  that  which  is  first  given  off,  and  so  its 
tendency  to  be  consumed  is  diminished  ;  the  one 
part  is  saved  by  the  sacrifice  of  the  other.  This 
would  continually  diminish  the  quantity  of 
vapour  evolved,  for  at  a  lower  temperature 
all  liquids  are  less  volatile  than  at  a  higher,  and 
consequently  the  light  would  be  continually  de¬ 
teriorating.  Hei  e  is  a  test-  tube  containing  a  small 
quantity  of  benzole  ;  two  tubes,  as  before,  pass 
throughits  cork;  byoneair  enters, bythe  other  it 
escapes.  I  allow  the  current  to  pass  for  a  minute 
or  two ;  at  first  it  burns  brightly  white ;  you 
see,  however,  that,  as  the  abstraction  of  the 
spirit  proceeds,  my  little  luminary  assumes  about 
its  lower  limb  a  blue  tinge,  which  gradually  en¬ 
croaches  on  the  pure  white  part  till  only  a  yellow 
tip  remains,  which  finally  will  disappear,  leaving 
only  a  blue  cone,  beautiful  but  ifghtless— the 
shape  without  the  body  of  my  former  flame. 

A  temperature  not  below  the  average  of  our 
atmosphere,  or  about  63'’  Fahr.  (17°  Centig.),  is 
necessary  to  enable  the  air  to  take  up  of  the  ben¬ 
zole  sufficient  10  maintain  a  brilliant  light.  The 
evaporating-ve.-sel  may  be  easily  kept  from 
falling  below  this  temperature  by  causing  a  small 
jet  of  flame  supplied  by  the  apparatus  itself  to 
play  upon  its  side.  This,  however,  might  not 
be  enough  for  perfect  regulation  ;  you  will  readily 
conceive  that,  without  occasional  adjustment  of 
this  little  burner,  the  evaporating-vessel  might 
become  warmer  than  is  requisite,  and  too  much 
vapour  might  be  evolved.  If,  for  instance,  the 
flame  were  adjusted  so  as  to  compensate  exactly 
the  evaporation  due  to  any  number  of  burners, 
the  light  would  remain  constant  for  any  length 
of  time ;  but  if  several  of  this  number  were  to 
be  shut  off  the  supply  of  heat  would  soon  exceed 
the  ab.sorption  ;  the  temperature  of  the  vessel 
would  rise,  and  the  lights  might  begin  to  smoke. 
It  was  desirable,  therefore,  to  apply  a  limit  to 
the  rise,  as  well  as  to  the  fall,  of  the  temperature 
of  the  benzole  reservoir.  This  was  contrived  by 
an  instrument  which  may  be  called  a  “  ther¬ 
mostat,”  which  is  attached  to  this  copper 
evaporating-vessel,  and  is  represented  in  these 
diagrams. 

Fig,  11.  is  a  front,  and  Fig.  III.  a  side,  view 
of  the  evaporator  with  the  thermostat,  each  par¬ 
tially  in  section.  A  is  the  evaporating- vessel.  Ba 
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fountain,  closed  above,  which  supplies  the  liquid 
to  A  at  a  constant  level.  C  the  pipe  by  which  air 
enters,  D  that  by  which  it  escapes  charged  with 
vapour.  E  a  small  branch  pipe  by  which  the 
flame  at  the  jet  F,  directed  towards  the  side  of  A, 


is  maintained,  Ga  small  screen  of  talc,  or  of  other 
light  fireproof  material.  H  a  wire  which  carries 
G,  and  depends  from  the  top  of  J,  a  small  rod  of 
light  wood  or  cork,  which  rests  on  the  surface 
of  some  mercury  in  the  outer  leg  K  of  the 


U-shaped  tube.  L  the  other  leg  of  this  tube, 
within  the  vessel  A,  terminated  and  closed  by 
the  bulb  M.  In  M  is  placed  a  small  quantity  of 
ether,  or  of  other  highly  volatile  liquid,  resting  on 
the  surface  of  the  mercury,  which  occupies  the 
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lower  part  of  the  bulb  and  all  the  bent  part  of 
the  tube  from  the  ether  to  I. 

When  the  temperature  of  A,  and  consequently 
of  M,  rises  the  ether  begins  to  evaporate,  and 
the  expansion  of  the  vapour*  depresses  the  mer¬ 
cury  in  the  leg  L,  and  raises  it  in  K.  The  mer¬ 
cury  rising  in  K  carries  up  with  it  the  rod  J,  and 
■with  I  rises  the  screen  G.  G  is  placed  at  first 
below  the  level  of  the  little  burner,  so  that  when 
it  rises  to  a  certain  height  it  just  intercepts  the 
flame,  and  stops  the  supply  of  heat  to  the  evapo¬ 
rating-vessel.  But  no  sooner  is  the  temperature 
of  A  reduced  ever  so  slightly  by  the  evaporation 
than  the  mercury  begins  to  retreat,  and  the 
screen  to  fall,  again  exposing  A  to  the  little 
flame.  Thus  the  temperature  becomes  self¬ 
regulating;  by  altering  either  the  height  of  the 
burner  or  of  the  screen  the  degree  at  which  the 
temperature  shall  become  constant  may  be  fixed 
at  will  with  the  greatest  nicety.  Thus  you  will 
see  that  during  the  remainder  of  the  evening  the 
lights  supplied  from  the  reservoir  on  the  table, 
which  is  fitted  with  a  thermostat  constructed  in 
this  manner,  will  remain  undiminished  in  bril¬ 
liancy,  as,  indeed,  they  would  until  all  the  liquid 
in  the  vessel  was  exhausted. 

The  quality  of  flame  arising  from  the  combus¬ 
tion  of  any  fuel  depends,  as  you  are  well  aware, 
on  the  quantity  of  air  supplied  to  it.  When  we 
say  that  alcohol  burns  with  a  blue,  and  benzole 
with  a  smoky,  flame,  we  do  not  speak  of  any 
absolute  property  of  these  compounds,  but  of 
the  phenomena  of  their  combustion  under  the 
ordinary  condition,  of  ignition  in  the  open  air. 
Alcohol  will  evolve  smoke  when  burned  with 
access  of  only  enough  oxygen  to  consume  its 
hydrogen.  Benzole,  as  you  have  already  seen, 
will  burn  with  an  exuberance  of  smoke,  with  a 
perfectly  white,  or  with  a  lightless  blue,  flame, 
according  to  the  proportion  of  air  supplied  to  it 
at  the  point  of  ignition.  I  have  just  been  en¬ 
deavouring  to  exhibit  to  you  the  utility  of  our 
hydrocarbon  as  a  source  of  light.  I  wish  now  to 
show  you  that  it  is  also  available  as  a  means  of 
heat.  For  this  purpose  I  must  resort  to  it  in 
the  state  of  blue  inflammation.  As  a  general 
rule  blue  flames  are  hotter  than  white  ones,  and 
this  comparison  is  certainly  true  of  these  two 
conditions  of  any  one  material.  In  the  white 
luminous  flames  a  portion  of  the  available  heat 
is  converted  into  light  by  the  ignition  of  the 
carbon — the  pre-eminent  source  of  terrestrial 
light — which  is  deposited  in,  and  traverses,  the 
flame.  If  there  be  an  excess  of  this  carbon  above 
a  certain  proportion  it  robs  the  flame  largely  of 
heat;  but,  if  below  the  mean  quantity  necessary 
for  the  production  of  white  light,  it  repays  by 
its  own  combustion  a  portion  of  the  heat  which 
it  borrowed  from  the  hydrogen  for  incandescence. 
If,  however,  we  supply  so  much  oxygen  to  the 
flame  that  the  carbon  is  instantly  consumed 
with  the  hydrogen,  giving  it  no  time  for  a  dis¬ 
play  of  brilliancy,  we  get  at  once,  and  with  the 
greatest  rapidity,  all  the  heat  which  we  are 
entitled  to  derive  from  our  fuel.  Now,  we  can 
contrive  this  with  benzole  by  causing  its  vapour 
to  mix  rapidly  with  a  sufficiency  of  air.  Some 
of  these  burners  are  contrived  so  that  the  size  of 
the  jets,  from  which  the  vapourized  air  escapes, 
may  be  made  larger  or  smaller  at  pleasure  by 
moving  one  of  the  walls  of  the  aperture.  It  is 
now  adjusted  so  as  to  burn  white.  To  yield  the 
greatest  quantity  of  light  I  open  the  jet  a  little, 
the  luminosity  diminishes,  and  smoke  begins  to 
appear.  I  now  contract  the  aperture  (and  you 
will  understand  that,  under  a  given  pressure, 
the  gas  will  escape  more  rapidly  into,  and, 
therefore,  will  mix  more  perfectly  with,  the 
surrounding  air,  from  a  small  hole  than 
from  a  large  one).  You  observe  that  as 
the  velocity  of  the  escape  increases  the  light 
disappears,  and  I  get  a  periectly  blue 
flame.  The  great  heat  here  produced  will  be 
evident  to  you  from  the  rapidity  with  which 

*  It  was  found  that  the  expansion  of  air  alone 
was  not  sufficient  to  move  the  mercury  through 
the  desired  space.  With  ether  the  instrument 
becomes  an  extremely  sensitive  thermometer. 


this  piece  of  platinum  wire  becomes  red  hot  in 
the  flame  :  the  heat  which  before  was  devoted  to 
igniting  the  carbon  is  now  available  to  any  pur¬ 
pose  to  which  we  may  wish  to  apply  it.  1  open 
the  aperture:  the  light  again  starts  into  play. 
Here  is  an  application  of  this  principle  to  blow¬ 
pipe  purposes.  It  is  a  brass  lube  terminating  in 
a  cone,  at  whose  apex  is  a  small  round  aperture  ; 
when  by  turning  the  stopcock  I  allow  the  va¬ 
pourized  air  to  escape  here,  and  ignite  it,  I  get  a 
white  cone  of  flame.  I  now  push  forward  an 
outer  larger  tube  ( which  slides  on  the  first,  and 
is  open  at  both  ends),  so  that  its  anterior  part 
projects  beyond  the  jet,  which  is  now  concealed 
within  this  second  tube.  I  have  now  a  blue 
flame,  of  considerable  heating  power,  issuing 
from  the  fore  end  of  the  outer  tube.  The  stream 
of  vapourized  air  escaping  from  the  inner  jet 
mixes  in  the  outer  tube  with  a  farther  quantity 
of  air,  which  it  carries  forward  with  it  to  the 
point  of  combustion,  and  there  enters  into  the 
rapid  combination  which  is  requisite  for  the 
evolution  of  heat. 

You  will  have  remarked  the  extreme  whiteness 
of  the  benzole  flame  when  adjusted  for  luminosity. 
I  stated  just  now  that  the  whiteness  of  this,  and 
of  almost  all  flames,  so  far  as  they  possess  this 
quality,  depends  on  the  carbon  passing  through 
them ;  and  the  purity  of  this  white  depends  on 
the  heat  being  of  the  degree  requisite  to  main¬ 
tain  the  carbon  at  incandescence,  and  on  the 
absence  of  other  materials  which  would  impart 
some  monochromatic  tint  to  the  surface  of 
illumination.  A  few  other  substances  become 
truly  incandescent — white  hot — under  similar 
conditions  ;  but  most  other  bodies,  when  in  this 
state  of  minute  division,  confer  on  flame  certain 
partial  colours :  many  elements  may  be  recog¬ 
nised  by  their  peculiar  tints  of  inflammation. 
Now,  by  getting  rid  of  the  excess  of  carbon, 
which  gives  the  whiteness  to  our  benzole  flame, 
we  may  analyze,  as  it  were,  our  field  of  ignition, 
or  at  least  examine  it  as  to  the  presence  or 
absence  of  certain  colouring  matters,  which  in¬ 
fest  almost  all  the  ordinary  sources  of  artificial 
light.  The  colour  of  the  light  thus  obtained 
from  any  fuel  may  be  called  the  ground  tint  of 
its  flame.  I  must  remind  you  that  pure  hydro¬ 
gen  is  probably  truly  cryptogamic, — that  its  com¬ 
bustion  is  colourless,  invisible, — and  that  that  of 
carbon  (I  speak  of  its  act  of  union  with  oxygen, 
not  of  its  ignition)  is  blue,  somewhat  similar  to 
that  of  sulphur,  perhaps  with  more  of  a  shade  of 
violet.  This  carbon  colour  we  see,  perhaps,  in 
the  beautiful  flame  of  carbonic  oxide  ;  the 
greenish  tinge  of  this  hydrogen  flame  arises,  no 
doubt,  from  certain  impurities,  which  pass  with 
the  gas  from  the  jet.  I  wish  you  to  infer  with 
me  that,  the  farther  the  ground  tint  of  any 
luminous  flame  differs  from  blue,  the  less  perfect 
is  its  fuel  as  a  source  of  light.  I  now  cause  my 
benzole  to  burn  with  its  maximum  rapidity.  I 
have  again  the  blue  flame,  to  which  I  just  now 
called  your  attention,  very  similar  to  that  of  car¬ 
bonic  oxide.  It  is  remarkable  that  the  apex  of 
its  cone,  when  the  combustion  is  most  intense,  has 
a  sort  of  lavender  or  greyish  hue,  becoming  some¬ 
times  almost  invisible,  and  reminding  us  of  the 
most  refrangible  extremity  of  the  solar  prismatic 
spectrum :  this  flame  too,  if  examined  with  a 
prism,  will  be  found  still  to  contain  a  small  pro¬ 
portion  of  red  of  low  refrangibility ;  its  spectrum 
is  an  extremely  beautiful  object.  However,  to 
our  unassisted  eyes,  the  elementary  flame  of 
benzole  is  almost  purely  blue ;  and  I  wish  to 
illustrate  the  purity  of  it,  and  of  the  hydrocarbon 
itself  as  a  light-fuel,  by  showing  to  you  how 
small  an  introduction  of  foreign  matter  will  confer 
a  tinge  on  the  whole  flame.  I  just  touch  the 
flume  at  one  point  with  a  piece  of  glass  :  the  entire 
space  of  combustion  becomes  yellow ;  a  minute 
piece  of  tine  writing  paper  confers  on  it  a  green 
tinge;  a  piece  of  cotton  does  the  same;  even  a 
minute  thread  of  smoke  rising  from  one  of  these 
materials  into  the  flame  colours  it  entirely  green. 
We  will  not  stop  to  inquire  what  actual  elements 
give  rise  to  these  tints :  it  is  sufficient  for  my 
purpose  that  mere  traces  of  them  produce  the 
effect,  and  that  they  are  not  rare  substances 


unlikely  to  occur  in  connection  with  a  light-fuel. 
You  will  see  at  once  the  green  or  y<llow  in 
the  flame  of  a  stearine  candle,  and  the  blush¬ 
ing  red  of  the  gas,  when  compared  with  the 
light  of  benzole  :  our  experiment  with  the 
cotton  may  hint  to  you  why  it  is  that  a  pure 
while  artificial  light  is  so  rarely  found,  and  how 
to  the  beauty  of  wax,  or  even  of  tallow,  flame 
justice  can  scarcely  be  rendered  in  a  candle, 
though  the  proverbial  impurity  of  coal-gas  may 
make  it  difficult  to  assign  the  shades  of  colour, 
that  are  compounded  in  its  combustion,  to  the 
various  strange  ingredients  that  travel  ever 
through  the  burners. 

Before  leaving  the  subject  of  the  inflagration 
of  benzole  I  may  mention  an  interesting  pro¬ 
perty  connected  with  it.  It  is  well  known  that 
if  a  piece  of  spongy  platinum  be  heated  to  red¬ 
ness,  and  placed  in  contact  with  the  vapours  of 
alcohol  (or  of  certain  other  volatile  liquids)  and 
with  air,  it  will  cau'e  a  slow  flameless  combus¬ 
tion  to  ensue,  which  will  maintain  the  metal  in 
a  state  of  rubescent  heat.  It  has  this  property 
also  with  respect  to  benzole  :  I  place  this  piece 
of  spongy  platinum  at  the  mouth  of  this  jet, 
from  which  there  issues  the  mixture  of  air  and 
benzole  vapour  ;  this  I  inflame  :  the  little  piece 
of  metal  soon  becomes  red  hot :  I  blow  out  the 
flame,  which  does  not  reappear  :  however,  you 
will  see  that  the  spongy  platinum  remains  red 
hot,  and  will  continue  so  till  I  stop  the  current, 
when  it  rapidly  becomes  cool  again.  Again,  it 
is  M'ell  known  that  spongy  platinum  will  cause  a 
jet  of  hydrogen,  coming  in  contact  with  the  air 
upon  its  suiface,  to  take  fire.  It  will  not  act  thus 
with  respect  to  benzole  vapour  ;  not  even  when 
red  hot,  as  you  just  now  observed  :  the  hydrogen 
here  has  already  possession  of  the  carbon,  which 
it  is  in  no  haste  to  relinquish,  and  requires  the 
incitement  of  a  higher  temperature,  such  as 
that  of  a  flame,  to  induce  it  to  transfer  its  affec¬ 
tion  from  its  sister  element  to  the  oxygen. 
However,  that  there  is,  even  towards  the  hydro¬ 
carbon,  a  tendency  of  this  platinum  to  exert  its 
strong  propensity  to  match-making,  will  be  far¬ 
ther  evident  from  this  experiment.  If  I  allow 
the  vapourized  air  to  escape  very  rapidly  from  a 
small  jet,  it  ■will  not  keep  alight  alter  being 
ignited ;  I  inflame  the  stream  issuing  from  this 
small  blowpipe  jet ;  I  now  increase  the  pressure 
of  the  air  from  ■wdthin  by  farther  opening  the 
stopcock ;  you  observe  that  the  light  is  extin¬ 
guished — the  current  has  blown  out  its  own 
flame.  I  now  moderate  the  pressure,  place  the 
spongy  platinum  near  the  mouth  of  the  jet  as 
before,  and  ignite  the  gas  with  a  taper ;  the  pla¬ 
tinum  becomes  red  hot ;  I  now  fully  open  the 
stopcock  so  as  to  obtain  a  far  greater  rush  of  air 
than  before,  but  the  flame  still  continues  burn¬ 
ing  with  increased  energy,  and  shows  no  incli¬ 
nation  to  disappear. 

Next  to  its  inflammability,  perhaps  its  capa¬ 
bility  of  mixing  with  other  substances  (which 
has  already  called  for  notice  in  connection  w  ith 
the  cognate  hydrocarbons,  and  with  ceitain  other 
spirits  of  the  allied  family  of  alcohols)  is  the 
property  of  benzole  which  chiefly  invites  our 
attention.  There  are,  perhaps,  no  qualities  which 
help  us  farther  towards  a  notion  of  the  nature 
of  substances  than  their  relations  with  other 
bodies  in  the  way  of  solvent  power  or  of 
solubility ;  and  there  are  few  which  we  have 
occasion,  more  frequently  than  these,  to  consider 
under  the  aspect  of  utility.  My  title  impels  me 
on  both  of  these  tracks,  but  they  lie  parallel  and 
close  to  each  other,  and  we  may  pursue  them 
both  at  once,  with  a  footing  on  each. 

The  solvent  faculty  implies  molecular  mobility ; 
it  belongs,  therefore,  especially  to  fluids  and  to 
liquids  (though  some  solids,  too,  have  so  stn  ng 
an  affVction  for  each  other  that  they  melt  away 
on  coming  into  contact  ;  lor  instance,  ice  and 
common  salt).  That  the  true  position  of  benzole 
in  the  kingdom  of  liquids  may  be  understood,  I 
must  state,  before  speaking  of  its  condition  as  a 
solvent,  that  among  liquids  there  are  three  de¬ 
grees  of  this  power,  which,  with  them,  is  that  by 
which  two  or  more  substances  may  be  united 
into  one  uniform  liquid.  First  is  the  insaturable 
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solution— the  true  force  of  affinity  ;  such  is  that 
of  the  hydrocarbons  towards  each  other.  There 
is  an  apparent  exception  to  (which,  however,  is 
only  a  particular  case  of)  this  family  law ;  it  is 
that  which  occurs  when  one  of  the  paities  to  the 
solution  is  a  fusible  solid;  here,  however,  the 
variation  only  occurs  within  certain  limits  of 
temperature,  for  it  will  be  found  that  at  a  point 
below  the  fusing  degree  of  the  solid  it  will  en¬ 
tirely  dissolve  in  its  relative,  whatever  be  its 
quantity.  If  the  substances  be  of  the  same 
natural  family,  they  will  not  be  oils  to  each 
other,  as  benzole  is  an  oil  to  water,  but  will 
enter  eagerly  into  perfect  mixture  when  placed 
in  conditions  favourable  to  liquefaction,  and  may 
be  again  separated  without  decomposition. 
Secoitd  is  the  saturable  solution  in  which  the 
substance  dissolved  is  recoverable,  unchanged, 
by  simple  removal  of  the  solvent,  but  is  never 
taken  into  mixture  in  quantity  greater  than  a 
certain  proportion  to  the  bulk  and  temperature 
of  the  solvent.  Such  is  the  relationship  of  the 
hydrocarbons  with  spirit  of  wine,  of  salt  with 
water.  In  this  case  the  substance  to  be  dissolved 
may  be  either  solid,  liquid,  or  gaseous ;  if  liquid,  it 
stands  on  tertns  of  oiliness  towards  the  solvent 
in  inverse  proportion  to  the  quantity  which  is 
conciliated  into  solution.  Third  is  the  saturable 
solution  in  which  the  substances  combine,  as  in 
the  last  case,  only  in  definite  proportions,  but 
cannot  be  sundered  without  the  intervention  of 
chemical  agency.  There  are  two  distinct  cases 
of  this  sort  of  solution  ;  the  one  is  that  in  which 
the  substances  may,  by  chemical  means,  be  re¬ 
covered  unchanged  from  the  combination,  and 
this  is  chiefly  when  they  are  electro-polar  to  each 
other,  and  unite  to  form  salts,  to  the  decom¬ 
position  of  whii  h  very  various  degrees  of  force 
are  requisite,  but  generally  greater  than  the 
simple  heat  necessary  for  the  ebullition  of  either 
of  the  components  :  the  other  is  that  in  which 
one  (or  both)  of  the  substances  concerned  are  so 
changed  in  the  solution  as  not  to  be  redeemable 
from  the  state  of  transformation  into  which  it 
has  passed.  Of  this  latter  sort  of  union  many 
neutr  il  bodies  may  be,  and  among  them  many 
of  the  hydrocarbons  are,  to  a  remarkable  extent, 
susceptible. 

Of  the  first  mode  of  solution  benzole  at  once 
aft’  irds  an  example,  in  the  readiness  with  which 
it  will  mix  in  all  proportions  with  its  congener 
oils.  You  cannot  pour  too  much  of  any  liquid 
hydrocarbon  into  it  :  they  are  all  received  with 
eagerness.  Indeed  it  will  admit  almost  all  true 
oils  (f.e.,  substances  consisting  radically  of  carbon 
combined  with  certain  other  elements,  and  such 
that  when  liquid  they  are  not  soluble  in  water) 
into  solution,  generally  insaturable.  Here  are 
solutions  of  camphor,  mastic,  olive  oil,  wax, 
stearine,  gutta  percha,  in  benzole.  As  a  sol¬ 
vent  for  grease  of  all  sorts  it  is  unequalled,  and 
its  ready  volatility  may  render  it,  in  many  in¬ 
stances,  of  extreme  value  as  a  detergent,  dis¬ 
appearing  entirely  after  having  done  its  work. 
This  tendency,  combined  with  the  peculiar  pro¬ 
perties  of  gu'.ta  percha,  confers  a  remarkable 
utility  on  its  solution  of  that  substance.  Here 
is  a  smi'oth  glass  plate.  I  spread  upon  this  with 
a  brush  some  gutta  percha  liquefied  in  benzole  ; 
in  a  few  seconds  the  benzole  has  evaporated, 
leaving  on  the  glass  surface  a  tough  film  of  the 
solid,  which  may  be  readily  peeled  off.  Here  is 
an  artificial  bladder,  which  has  been  formed  in 
this  way,  by  spreading  the  solution  on  the  inner 
surface  of  a  glass  fla.sk,  from  which,  detaching 
itself  as  it  dried,  it  was  readily  extracted.  Here 
is  another  which  was  spread  on  the  outer  surface 
of  a  flask,  which  was  broken,  and  withdrawn 
from  within.  Any  smooth  surface,  of  a  substance 
not  soluble  in  the  hydrocarbon,  will  serve  this 
purpose  as  well  as  glass.  The  application  of 
this  to  the  formation  of  artificial  skin  is  obvious  ; 
nothing  is  necessary  but  to  varnish  the  wounded 
surface  with  the  solution  :  a  sound  cuticle  is 
immediately  obtained.  The  skin  is  more  durable, 
e.speciully  on  the  joints  and  flexible  parts  of  the 
body,  if  made  in  a  similar  way  with  a  solution  of 
caoutchouc  in  benzole,  or  with  a  mixture  of  this 
with  the  gutta  percha  liquid.  The  solution  of 


indiarubber  is  not  so  readily  formed,  requiring 
longer  digestion  and  warmth.  By  thus  varnishing 
moulds  of  fit  size  and  shape,  we  may,  with 
the  greatest  rapidity,  make  ourselves  suits  of 
waterproof  clothing  of  any  texture,  from  the 
finest  goldbeater’s  skin  to  the  stoutest  tarpaulin. 

Instances  of  saturable  solution  are  afforded  by 
benzole  in  cases  of  sulphur  and  phosphorus.  You 
see  that  these  bodies  have  partly  crystallized  out 
of  the  liquid,  having  been  entirely  dissolved  when 
the  hydrocarbon  was  boiling.  The  crystalliza¬ 
tion  of  the  sulphur  is  very  remarkable,  exhibit¬ 
ing  at  once  the  two  distinct  forms  in  which 
that  body  arranges  itself :  the  long  acicular 
prisms  are  constructed  during  the  first  stages  of 
the  process  while  the  liquid  is  slowly  cooling, 
at  temperatures  not  far  below  its  boiling  point ; 
the  small  octohedrons  are  formed  at  a  later  pe¬ 
riod,  as  the  liquid  approaches  the  ordinary  tem¬ 
perature  of  the  air. 

The  degrees  of  sympathy  existing  between 
different  tribes  of  liquids  are  peculiarly  in¬ 
teresting.  I  have  already  had  occasion  to  show 
you  that  benzole  is  soluble  in  common  spirit  of 
wine  and  in  wood  spirit.  These  liquids  are, 
however,  reconcilable  only  to  a  certain  extent. 
They  are  on  terms  of  saturable  solution  ;  be¬ 
yond  a  certain  point  they  cannot  agree,  ex¬ 
cept  to  differ.  Yet  towards  these  spirits  ben¬ 
zole  is,  perhaps,  the  most  sociable  of  all  its 
tribe,  certainly  of  its  coal-tar  brotherhood. 

Here  is  a  series  of  bottles  containing  the 
hydrocarbon  products,  into  which  some  purified 
coal- naphtha  was  separated  by  one  distillation. 
They  are  mixtures  of  those  of  the  neutral  oils 
marked  on  the  table,  which  boil  below  200“ 
Centigrade  ;  each  specimen  will  owe  its  chief 
characters  to  the  oil  whose  boilina  point  lies 
nearest  to  the  temperature  at  which  it  was 
actually  distilled.  The  first  fraction  will  consist 
principally  of  benzole,  the  last  of  cymole,  with  a 
certain  quantity  of  naphthaline.  Here  are  as 
many  test-tubes  containing  each  half  an  ounce 
of  alcohol.  I  pour  into  each  of  these  half  an 
ounce  from  one  of  my  naphtha- fractions — from 
each  bottle  some  to  one  corre.sponding  tube.  In 
the  first  you  see  the  oil  is  rapidly  dissolved— the 
interfusion  is  perfect.  The  liquid  in  the  second 
is  cloudy  for  a  moment,  then  on  being  shaken 
solution  becomes  complete.  The  third  mixture 
remains  cloudy  ;  I  warm  it  over  the  spirit-lamp  ; 
it  becomes  clear  and  unif  rm,  and  seems  to  re¬ 
main  so.  The  fourth  behaves  similarly,  but  on 
standing  a  few  seconds  becomes  turbid,  and 
finally  deposits  a  small  stratum  of  undissolved 
oil  at  bottom.  Of  the  fifth  oil  there  will  not 
remain  in  solution  more  than  a  small  quantity, 
even  when  hot.  In  the  sxiih  and  last  tube  the 
spirit  even  boiling  will  not  take  up  a  perceptible 
quantity  of  the  naphtha,  which  is,  to  it,  irrecon¬ 
cilably  oily.  Here,  then,  is  another  point  in 
which  benzole  differs  from  some  of  its  congeners  ; 
but  even  it  is  not  unreservedly  miscible  with  the 
alcohol :  I  pour  benzole  into  this  bottle  contain¬ 
ing  alcohol ;  you  see  that  the  liquids  continue  to 
mix  up  to  a  certain  point,  the  spirit  (of  sp.  gr, 
.840)  admitting  into  solution  about  twice  its  bulk 
of  the  oil:  but  a  farther  quantity  of  the  liydro- 
carbon,  which  I  pour  in,  sinks  to  the  bottom. 
Farther,  if  to  this  perfectly  clear  saturated  solu¬ 
tion  of  benzole  in  alcohol  I  add  a  drop  of  water, 
some  of  the  oil  is  precipitated,  and  by  adding  a 
sufficient  quantity  of  water  I  can  separate  it  all. 
The  spirit  of  wine  prefers  the  society  of  the 
water,  and  for  it  quits  the  benzole  ;  now,  benzole 
is  perfectly  oily  to  water ;  each  will  dissolve  only  a 
mere  trace  of  the  other— they  are  utterly  at 
variance;  yet  you  will  observe  that  here,  when 
I  had  added  only  sufficient  water  to  expel  half 
the  quantity  of  benzole  from  the  hydrated  spirit, 
this  water,  the  remaining  half  of  the  oil,  and  the 
alcohol  were  all  together  in  mutual  solution  ;  the 
water  and  the  ou  had  been  cheated  into  inter¬ 
course  by  the  peace-making  spirit,  whose  nature 
is  intermediate  between  theirs,  having  sympathy 
with  both  of  them.  In  the  same  manner  ether 
is  intermediate  as  a  solvent  between  alcohol  and 
benzole.  These  various  degrees  of  oiliness  of 
liquids  are  extremely  interesting :  it  appears  to 


bear  some  definite  relation  to  a  peculiar  state  in 
which  carbon  is  united  with  hydrogen,  or  with 
an  element  simulating  hydrogen,  in  their  com¬ 
position. 

There  is  a  curious  property  of  solution  con¬ 
nected  with  some  liquids,  which  belongs  to  ben¬ 
zole  in  relation  to  certain  resinous  substances. 
Copal  and  anime  are  two  of  this  resin  tribe 
which  are  very  shy  of  solution.  They  are  al¬ 
most  insoluble  in  most  of  our  common  oils  and 
spirits  ;  for  instance,  in  liquid  benzole.  A  very 
minute  quantity  only,  of  either  of  them,  is  taken 
up  by  this  oil  even  boiling.  But  the  vapour  of 
the  boiling  hydrocarbon,  if  allowed  to  condense 
on  the  resins,  will  rapidly  reduce  them  to 
liquidity.  Here  is  a  glass  flask  in  which  I  have 
some  benzole  boiling :  it  is  surmounted  by 
another  flask,  luted  mouth  to  mouth  with  the 
other,  so  that  all  the  vapours  from  the  lower  one 
are  conducted  to  the  upper,  in  which  are  placed 
a  number  of  pieces  of  copal  (the  upper  flask  is 
provided  with  a  beak-tube  at  its  top,  by  which 
any  excess  of  vapour  may  distil  over)  ;  you  will 
observe  that  thick  drops  are  continually  trickling 
down  from  the  upper  vessel  to  the  lower  :  thus 
the  refractory  solid  is  brought  to  solution.  This 
is  a  case  of  saturable  solution :  only  a  certain 
quantity  of  the  resin  is  retained  in  liquidity. 

[  To  be  contmtied,  ] 


A  COURSE  OF  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmaeien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Past  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTESS, 
LECTURE  LVII. 

(lecture  LXXXV.) 

VEGETO-ALKALIS  OR  ALKALOIDS. 

Under  the  denomination  of  organic  alkalis  or 
vegeto  alkalis  are  comprehended  certain  proxi¬ 
mate  vegetable  principles  possessed  of  alkaline 
properties. 

The  vegeto-alkalis  constitute  a  very  nu¬ 
merous  class  of  bodies.  The  greater  number  of 
them  that  are  known  are  found  in  plants,  where 
they  exist  in  combination  with  acids  ;  some  of 
them,  e.g.,  inelanine,  quinoleine,  &c.,  are  arti¬ 
ficial  products. 

It  is  almost  invariably  in  plants  possessed  of 
considerable  medicinal  properties  that  the 
vegeto  alkalis  have  been  met  with  ;  and,  on  the 
other  hand,  the  essential  properties  of  such 
plants  are  almost  constantly  found  to  be  due  to 
the  presence  of  the  vegeto-aikalis  in  them. 

arly  the  whole  of  ihe  vegeto-  alkalis  known  are 
quaternary  compounds,  formed  of  carbon,  hydro¬ 
gen,  nitrogen,  and  oxygen,  Cicutina  and  nico- 
tina  contain  no  oxygen  ;  thiosinamine  numbers 
sulphur  among  its  constituent  elements. 

The  organic  alkalis  are  almost  all  of  them  solid 
and  crystallizable.  Those  alone  that  are  volatile 
have  any  smell ;  the  non-volatile  ones  are  per¬ 
fectly  inodorous.  In  taste  the  vegeto-alkalis 
differ  :  some  of  them  are  bitter,  others  acrid, 
and  others  still  both  bitter  and  acrid.  'I’he  salts 
of  the  vegeto-alkalis  possess  the  taste  of  the 
alkali  to  a  much  higher  degree  than  the  insulated 
alkali. 

Generally  speaking,  the  organic  alkalis  are 
only  sparingly  soluble  in  water.  Alcohol  dis¬ 
solves  them  readily,  particularly  when  hot. 
Some  of  them  are  soluble,  others  insoluble,  in 
ether.  The  vegeto-alkalis  combine  with  acids, 
and  form  with  them  neutral  salts,  and  salts  with 
excess  of  acid.  The  compounds  which  the 
organic  alkalis  form  with  the  hy'dracids  contain 
no  water  ;  those  which  they  iorm  with  the  oxy- 
acids  retain  one  equivalent  of  basic  water,  like 
the  ammoniacal salts.  Tannin  precipitates  solu¬ 
tions  of  the  salts  of  the  organic  alkalis ;  the 
tannin  forming  with  the  latter  sparingly  soluble 
compounds.  Solutions  of  the  alkaloid  salts  are 
precipitated  also  by  the  alkalis,  the  latter  com¬ 
bining  with  the  acid  of  the  alkaloid  salt.  The 
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chlorides  of  gold,  platinum,  and  mercury  form 
•with  the  hydrochlorates  of  the  organic  alkalis 
very  sparingly  soluble  compounds  of  various 
colours. 

The  organic  alkalis  are  rarely  prescribed  in 
their  isolated  state.  Custom  has,  however, 
sanctioned  the  administration  of  strychnia  and 
brucid  in  this  state.  The  other  alkaloids  are 
given  generally  in  the  form  of  salts,  or— and 
this  mode  of  administering  the  vegeto-alkalis 
obtains  more  than  any  other — we  give  the  plants 
containing  them,  or  the  pharmaceutical  prepara¬ 
tions  made  with  these  plants. 

^  M.  Tripier  has  proposed  the  endermic  applica¬ 
tion  of  the  organic  alkalis  in  the  form  of  soaps, 
oleotes  or  oleomargarates :  the  absorption  of  the 
vegeto-alkali  is  ensured  with  greater  certainty 
in  this  form  than  where  the  alkaloids  are  made 
to  enter  into  the  liniments  of  pomatums  in  the 
form  of  salts,  tinctures,  or  extracts. 

These  alkaloid  soaps  are  prepared  either  by 
direct  solution  of  the  alkaloids  in  the  fatty  acids, 
or  by  double  decomposition. 

First  Method, 

Decompose  by  means  of  an  acid  the  soap  of 
sweet  almond  oil  or  olive  oil,  and  wash  the  fatty 
acid  carefully,  to  free  it  from  all  adherent  traces 
of  the  acid  which  has  served  as  the  decomposing 
agent.  Expel  the  water  by  the  application  of  a 
gentle  heat  in  the  water-bath.  Take  now  three 
parts  of  the  fatty  acid,  and  two  parts  of  the  alka¬ 
loid,  and  dissolve  in  the  water-bath. 

Second  Method. 

Take  white  soap,  dissolve  it  in  w'ater,  and 
saturate  the  solution  with  very  dilute  acetic 
acid,  as  long  as  the  transparency  of  the  solution 
continues  unimpaired.  Add  now  gradually  the 
neutral  solution  of  on  alkaloid  salt,  and  operate 
cautiously  in  this,  so  as  not  to  exceed  the  point 
at  which  the  salt  ceases  to  act  on  the  soap.  It  is 
advisable  to  conduct  this  operation  in  the  water- 
bath.  The  soaps  of  morphia  should  be  prepared 
by  this  method  alone. 

The  alkaloid  soap  once  obtained,  dissolve  it 
in  the  water-bath  in  an  equal  weight  of  olive  oil 
or  f  it. 

The  substances  which  owe  their  properties  to 
the  vegeto-alkalis  are  classed  most  readily  ac¬ 
cording  to  the  nature  of  the  alkaloid  which  they 
respectively  contain.  We  have,  accordingly,  the 
following  series :  — 

QUINA  AND  CINCHONIA. 

The  various  species  of  bark. 


MORPHIA,  CODEIA,  AND  NARCOTINA. 
Opium, 

Poppy. 


STRYCHNIA  AND  BRUCIA. 

Strychnos  nux  vomica, 
Strychnos  ignatia, 
Strychnos  colubrina, 
Angusiura  spuria. 


VERATRIA. 
Veratrum  album, 
Veratrum  sabadilla. 


COLCHICIA. 

Colchicum  autumnale. 


DELPHIA. 

Delphinium  siaphisagria. 


ACONITIA. 

Aconitum  napellus. 


ANEMONIA. 
Anemone  pulsatilla. 


ATROPIA. 

Atropa  belladonna. 

DATURIA. 

Datura  stramonium. 


HYOSCYAMIA. 

Hyoscyamus  (albus,  niger,  &c.)j 


SOLANIA. 

Solanum  dulcamara. 


NICOTINA. 

Nicotiana  tabacum. 


CICUTINA. 

Conium  maculatum. 


EMETIA. 

Cephselis  ipecacuanha, 
Chiococca  racemosa. 


BUXIA. 

Buxus  semper virens. 


PICROTOXIA. 

Anamirta  cocculus. 


CAPFEIA. 

CofFea  arabica, 

Thea  viridis  et  bohea, 
Paullinia  sorbilis  (Guarana). 


QUINA  AND  CINCHONIA. 

Quina  and  cinchnnia  (quinine  and  cinchonine) 
are  the  vegeto-alkalis  which  are  contained  in  the 
several  species  of  bark,  and  to  the  presence  of 
which  the  latter  owe  their  medicinal  properties. 
These  two  alkaloids  have  been  found  in  the 
three  officinal  species  of  bark,  viz.,  the  pale,  the 
yellow,  and  the  red. 

The  presence  of  quinine  has  been  detected 
since  by  M.  Kuhlmann  in  a  different  species  of 
bark,  of  which  the  origin  remains  as  yet  un¬ 
known.  M.  Coxe  found  both  quinine  and  cin¬ 
chonine  in  the  Virginian  bark  (from  Pinkneya 
pubens).  MM.  Pelletier  and  Caventou  state 
that  they  have  found  quinine  in  co  mbination 
with  cinchonine  in  Carthagena  bark  (Pertlandia 
hexandra),  associated,  however,  besides  with 
some  colouring  matter,  which  renders  its  ex¬ 
traction  a  task  of  greater  difficulty.  Gruner  has 
since  found  in  the  Carthagena  bark  a  different 
alkali,  which  ciystallizes  in  fine  needles,  and  is 
much  less  soluble  in  ether  than  quinine ;  with 
sulphuric  acid  this  alkali  forms  a  salt  which 
crystallizes  in  quadrangular  prisms,  and  tastes 
like  aloes.  The  saturating  capacity  of  this  alkali 
is  greater  than  that  of  either  quinine  or  cin¬ 
chonine. 

MM.  Pelletier  and  Corriol  have  also  found  in 
the  Cusco  or  Arica  baik  a  variety  of  the  Cartha¬ 
gena  bark,  a  base  which  differs  from  quinine 
and  cinchonine,  and  to  which  they  have  given 
the  name  of  aricina.  The  distinctive  charac¬ 
teristics  of  aricina  is  that  the  saturated  and  boil¬ 
ing  aqueous  solution  of  its  sulphate  assumes  upon 
cooling  the  state  of  a  tremulous  jelly,  which 
upon  desiccation  acquires  a  horny  appearance. 
The  alcoholic  solution  of  sulphate  of  aricina,  on 
the  contrary,  crystallizes  in  silky  needles.  The 
formula  of  aricina  is — 

Coo  IIi2  N  O3. 

According  to  Manzini,  the  pale  bark  furnished 
by  Cinchona  ovata  contains  a  peculiar  basis,  to 
which  Manzini  has  given  the  name  of  cinchova- 
tine.  This  alkali  appears  to  be  identical  with 
Mill’s  blanquinine. 

According  to  Peretti,the  Cinebonapitoxa  con¬ 
tains  a  peculiar  alkali,  to  which  that  chemist  has 
given  the  name  of  pitoxine ;  this  alkali  in  the 
isolated  state  has  no  bitter  taste,  which  it  would 
seem  to  acquire  only  upon  entering  into  combi¬ 
nation  with  acids. 

The  Cinchona  nova  contains  a  peculiar  acid 
(kinovinic),  of  which  the  properties  are  so  ana¬ 
logous  to  those  of  salsaparin  that  Buchner  and 
Winckler  were  thereby  led  to  confound  it  with 
the  latter  principle.  Schnedermann  has  since 
demonstrated  that  the  kinovinic  acid  and  salsa¬ 
parin  are  perfectly  distinct  principles.  The 
yellow  bark  contains  equally  kinovinic  acid. 


QUININE. 

Quinine  is  an  energetic  alkaloid.  It  presents 
itself  usually  in  the  form  of  a  resinous  mass ; 


but  it  may  be  obtained  also  in  six-sided  prisms. 
The  formula  of  quinine  is  : — 

C40  H24  Nj  Oj. 

The  equivalent  number  of  this  alkaloid  is 
412. 

In  the  state  of  hydration  it  contains  6  equi¬ 
valents  of  water=14.1  per  cent.,  which  it  loses 
upon  fusion. 

Quinine  is  white,  inodorous,  and  has  a  very 
bitter  taste;  it  fuses  readilyn  It  is  only  very 
sparingly  soluble  in  boiling  water,  and,  according 
to  Magonty,  still  less  soluble  in  cold  water.  In 
water  at  140"  Fahrenheit  it  loses  its  hydration 
water.  It  is  readily  soluble  in  alcohol ;  hot 
alcohol  dissolves  a  larger  proportion  of  it  than 
cold  alcohol.  It  dissolves  also  tolerably  well  in 
ether. 

It  forms  with  acids  readily  crystallizable  salts, 
of  nacreous  aspect.  They  hive  all  of  them  an 
exceedingly  bitter  taste.  Most  of  them  are  so¬ 
luble  in  water,  alcohol,  and  ether.  The  mineral 
acids  precipitate  the  quinine  from  the  solutions 
of  its  salts.  Ammonia  decomposes  the  quinine 
salts  only  partially  in  the  cold,  whilst,  on  the 
other  hand,  quinine  decomposes  the  ammonia- 
cal  salts  upon  ebullition.  GaUnuts  precipitate 
the  solutions  of  quinine  salts. 

Quinine  is  obtained  usually  by  precipitating 
the  solution  of  any  of  its  salts  with  ammonia. 
To  obtain  it  in  the  crystdlline  state  M.  Pelletier 
recommends  to  dissolve  the  resinous  mass  in 
alcohol  of  90  Cent.,  and  to  leave  the  solution  to 
spontaneous  evaporation  in  a  dry  place.  M. 
Henry  proposes  to  dissolve  the  crude  quinine  in 
alcohol  of  80  Cent.;  to  add  water  to  the  solution 
until  the  liquid  commences  to  turn  milky,  and 
to  leave  it  then  iu  the  open  air :  in  a  few  days 
the  portions  which  had  precipitated  at  first  in 
the  form  of  a  fluid  resin  will  be  found  con¬ 
verted  into  radiated  crystals.  M.  Magonty 
advises  to  let  the  qu  nine  crystallize  from  water  ; 
Liebig  conducts  the  operation  in  a  hot  ammo- 
niacal  solution. 


CINCHONIA,  OR  CINCHONINE. 

Cinchonine  crystallizes  readily  in  anhydrous 
quadrilateral  prisms  bounded  by  oblique  lacets. 

The  formula  of  cinchonine  is  : — 

f'40  H24  Nj  O2. 

Its  equivalent  number  is  401. 

Cinchonine  is  colourless  and  inodorous ;  it  has 
a  bitter  taste.  It  fuses  only  when  on  the  point 
of  decomposition.  It  requires  2,500  times  its 
own  weight  of  cold  water  for  solution,  but  is  a 
little  more  readily  soluble  in  alcohol,  though 
somewhat  less  so  than  quinine.  Hot  alcohol 
dissolves  a  larger  proportion  of  it  than  cold 
alcohol.  In  cold  ether  it  dissolves  to  a  very 
trifling  extent  only^  It  combines  rtadily  with 
acids.  The  salts  of  cinchonine  are  bitter ;  they 
possess  all  the  characteristic  properties  attributed 
to  the  quinine  salts. 

Cinchonine  is  obtained  by  precipitating  its. 
salts  with  ammonia ;  it  crystallizes  readily  from 
alcohol. 

The  salts  of  cinchonine  bear,  as  already  stated, 
very  considerable  analogy  to  those  of  quinine ; 
yet  they  may  be  di-tinguished  and  separated 
from  the  latter,  as  the  alkaline  bicaibonates  pre¬ 
cipitate  cinchonine  in  presence  of  tartaiic  acid, 
whilst  they  fail  to  precipitate  quinine  under  the 
same  circumstances. — (Oppermann.) 


Births  and  Deaths  in  London  during  the 
Week. — The  number  of  deaths  in  London  during 
the  week  ending  on  Saturday  last,  according  to 
the  return  of  the  Registrar-General,  fiom  all 
causes,  amounts  to  1,033,  being  an  increase  of 
70  upon  the  weekly  average.  This  is  to  be 
attributed  chiefly  to  diseases  of  the  respiratory 
organs.  Only  one  fatal  case  of  cholera  is  given  ; 
it  IS  that  of  a  female  child  aged  five  years,  after 
an  attack  of  the  disease  which  lasted  six  hours. 
The  number  of  births  during  the  same  week 
was  1,398.  The  mean  height  of  the  barometer 
was  29.498  ;  the  mean  temperature  of  the  week 
was  54'’.9. 
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Table  I. 

TABLE  OF  THE  ELEMENTARY  SUBSTANCES,  ARRANGED  ALPHABETICALLY, 
WITH  THEIR  SYMBOLS  AND  COMBINING  PROPORTIONS,  ACCORDING  TO 
LIEBIG,  BERZELIUS,  AND  DUMAS. 

A.— METALLOIDS. 


Equivalents. 

Liebig  and  Gregory. 

Berzelius. 

Duma.s  and  Pro 

Names  of  Elements. 

Symbols. 

H  =  l. 

0  =  100. 

H  =  l. 

1.  Boron . 

....  B 

_  10.91 

•  aka 

136.25 

.... 

20 

2.  Bromine . 

....  Br 

78.39 

■  •  •  • 

978.30 

a  a  a  a 

78 

3.  Carbon . 

6.04 

•  a  •  • 

76.44 

a  a  •  a 

6 

4.  Chlorine .  . 

35.47 

442.65 

36 

6.  Fluorine . 

....  F 

18.74 

•  •  •  * 

233.80 

.... 

18 

6.  Hydrogen  . 

....  H 

1.00 

•  •  •  • 

12.479 

1 

7.  Iodine . 

126.57 

•  •  • 

1579.50 

.... 

126 

8.  Nitrogen . 

14.19 

•  a  •  • 

177.04 

a  a  a  a 

14 

9.  Oxygen  . . 

....  O 

_  8.013 

a  •  •  a 

100.00 

a  a  •  • 

8 

10.  Phosphorus . 

....  15.72 

•  •  a  a 

392.28 

a  a  a  a 

16 

11.  Se'enium . 

_  39.63 

a  .  •  • 

494.58 

.... 

40 

12.  Silicon  . . 

....  22.22 

.... 

277.31 

8 

13.  Sulphur . 

_  16.12 

a  a  a  • 

201.17 

a  a  a  • 

16 

B. 

-METALS. 

14.  Aluminium . 

-  13.72 

.... 

171.17 

.... 

27 

15.  Argentum  (Silver)  . 

....  Ag 

108.31 

1351.61 

a  a  a  a 

108 

16.  Arsenic . 

37.67 

a  a  a  a 

940.08 

a  a  a  a 

38 

17.  Aurum  (Gold) . 

....  Au 

....  199.2 

a  a  a  a 

2486,03 

200 

18.  Barium . 

_  68.66 

•  •  a  a 

856.88 

69 

19.  Bismuth  . 

....  Bi 

....  71.07 

.... 

886.92 

.  ..  . 

72 

20.  Cadmium . 

55.83 

•  at  a 

696.77 

56 

21.  Calcium . 

20.52 

.  ..  . 

256.02 

20 

22.  Cerium . 

....  Ce 

_  46.05 

.... 

574.70 

48 

23.  Chromium . 

....  Cr 

_  28.19 

*  •  a  a 

351.82 

28 

24.  Cobalt  . 

-  29.57 

*  •  a  a 

368.99 

30 

25.  Cuprum  (Copper) . 

....  Cu 

31.71 

a  a  a  a 

395.70 

.... 

32 

26.  Dydimium . 

27.  Ferrum  (Iron)  . 

....  Fe 

27.18 

•  •  a  a 

339.21 

.... 

28 

28.  Glucinium  . 

....  G 

_  26.54 

a  a  *  * 

331.26 

18 

29.  Hydrargyrum  (Quicksilver) 

....  Hg 

_  202.87 

1265.82 

a  a  a  a 

200 

30.  Iridium . 

....  98.84 

a  a  a  . 

1233.50 

96 

31.  Kalium  (Potassium) . 

_  39.26 

489.92 

.... 

40 

32.  Lithium . 

6.44 

a  a  a  a 

80.33 

8 

33.  Lanthanum . 

34.  Magnesium . 

_  12.89 

a  a  a  a 

158.35 

12 

35.  Manganese . . 

....  Mn 

27.72 

a  a  a  a 

345.89 

a  a  S  < 

28 

36.  Molybdenum . 

....  Mo 

47.96 

a  a  a  a 

598.52 

.... 

48 

37.  Natrium  (Sodium) . 

....  Na 

....  23.31 

a  a  a  a 

290.90 

a  a  a  a 

24 

38.  Nickel . 

_  Ni 

_  29.62 

a  •  a  a 

369.68 

a  a  a  a 

28 

39.  Niobium . 

40.  Osmium . 

-  Os 

99.72 

a  a  a  a 

1244.49 

100 

41.  Palladium . 

53.36 

a  a  a  a 

665.30 

54 

42.  Pelopium . 

43.  Plumbium  (Lead) . 

103.73 

a  a  a  a 

1294.50 

.... 

104 

44.  Platinum . 

-  98.84 

a  •  a  a 

1233.50 

.... 

99 

,  45.  Rhodium . 

_  52.20 

.... 

651.39 

52 

46.  Rhuthenium . 

47.  Stannum . 

....  Sn 

58.92 

.... 

735.29 

58 

48.  Stibium  (Antimony) . 

.  Sb 

_  64.62 

1612.90 

65 

49.  Strontium . 

_  43.85 

a  a  •  • 

547.29 

44 

60.  Tantalum  (Columbium)  . .  . , 

.  Ta 

184.90 

a  a  a  a 

2307.43 

.... 

185 

-51.  Tellurium  . 

_  Te 

64.25 

a  a  a  a 

801.76 

.... 

32 

^62.  Thorium  . 

.  Th 

69.83 

.... 

744.90 

a  a  a  a 

60 

63.  Titanium . 

,.  ..  Ti 

_  24.33 

.... 

303.66 

24 

64.  Vanadium . 

....  68  66 

856.89 

a  •  a  a 

68 

i  65.  Uranium  . 

....  217.26 

2711.36 

.... 

61 

i'  56.  Wolfram  (Tungsten)  . 

....  W 

_  99.70 

1183.00 

100 

♦  57.  Yttrium . 

.  Y 

32  25 

402.51 

32 

V  58.  Zinc . . . 

32.31 

.... 

403.23 

32 

4'.  59.  Zirconium . . 

33.67 

a  a  a  a 

420.20 

a  a  a  a 

32 

Table  II. 

SPECIFIC  GRAVITY  OF  ELEMENTARY  SUBSTANCES. 
A. — Gases.  A. — Glass. 

H=  1.  Air  =  1. 


Oxygen . 

Oxygen  . 

Nitrogen  . . 

.  14 

Nitrogen . 

.  0  972 

Chlorine  . . 

.  36 

Chlorine  . 

.  2  470 

Hydrogen . 

.  1 

Hydrogen . 

B. — Liquid  and  Solid  Elements. 
Water  =  1. 


Antimony . 

Arsenic . 

Bismuth . 

Bromine . 

Cadmium. . 

Carbon  (Diamond)  . . . 

Chromium  . 

Cobalt . 

Columbium . 

Copper . 

Gold . 

Iodine  . 

Iridium . 

Iron . 

Lead . 

Manganese . 

sS 

Molybdenum . 

Nickel . 

Osmium  . 

Palladium . 

Phosphorus . 

Platinum . 

Potassium . 

Rhodium . . 

Selenium . 

Silver . 

Sodium . 

Sulphur . 

Tellurium . . 

Tin . 

Titanium . 

Tungsten . 

Zinc . 


6.712 

6.8 

to 

5.9 

9.822 

2.99 

8.60 

to 

8.69 

3.4 

to 

3.6 

5.9 

7.8 

to 

8.7 

6.0 

8.66 

to 

8.89 

19.3 

4.8 

to 

4.9 

18.0 

to 

26.0 

7.7 

to 

7.8 

11.35 

to 

11.44 

8.01 

13.541 

15.61/ 


7.4 

8.27 

to 

9.0 

10 

11.2 

to 

11.86 

1.77 

21.2 

to 

21.5 

0.865 

11.0 

4.32 

10.4 

to 

10.6 

0.972 

1.99 

to 

2.08 

6.3 

7.2 

to 

7.6 

5.3 

17.4 

6.8 

to 

7.2 

ORIGINAL  COMMUNICATIONS, 
TRANSLATIONS,  ETC. 


ON  SOME  NEWLY-DISCOVERED 
SUBSTANCES  FROM  THE  AFRICAN 
GUANO  DEPOSITS. 

By  THORNTON  J.  HERAPATH,  Esq.* 


Some  time  in  the  latter  part  of  the  year  1845 
a  paper  was  read  before  this  society  by  Mr. 
E.  F.  Teschemacher.t  in  which  the  author  gives 
an  account  of  the  results  of  his  analyses,  in¬ 
cluding  a  variety  of  substances  which  had  been 
found  in  the  guano  deposits  and  in  their  vicinity. 
Besides  those  there  described,  however,  I  have 
lately  had  the  opportunity  of  examining  another, 
which  that  gentleman  does  not  appear  to  have 
taken  any  notice  of.  This  substance,  which  was 
found  occurring  in  large  crystalline  masses  or 
nodules  in  a  cargo  of  guano  from  the  island  of 
Ichaboe,  on  the  western  coast  of  Africa,  was 
sent  to  my  father’s  laboratory  for  examination, 
by  Mr.  Ruxton,  of  Swansea,  in  January,  1846, 
some  of  the  parties  to  whom  he  had  supplied  the 
guano  having  complained  to  him  of  the  presence 
of  the  crystals,  imagining  them  to  be  an  adul¬ 
teration.  These  crystals,  when  purified  from 
the  adherent  guano,  were  found  to  be  per¬ 
fectly  transparent  and  homogeneous,  but  stained 
of  a  light  yellowish-brown  colour  by  the 
humic  acid  and  extractive  matters  of  the  guano. 
They  were  exceediitgly  frangible,  and  did  not 
effloresce  upon  exposure  to  the  air ;  they  dis¬ 
solved  easily  both  in  hot  and  cold  water,  and  the 
solutions  gave  with  the  soluble  salts  of  silver 
a  bright  yellow  precipitate,  which  was  almost 
entirely  soluble  in  an  excess  of  nitric  acid. 
When  boiled  with  a  solution  of  potassa,  pungent 
fumes  of  ammonia  were  given  off,  which  gave  a 
fugitive  stain  to  moistened  turmeric  paper. 
Before  the  blowpipe  they  intumesceJ,  turned 
black,  and  gave  off  water  and  ammonia ;  by  a 
further  application  of  heat  the  carbonaceous 


*  From  “  The  Quarterly  J'ournal  of  the 
Chemical  Society  of  London,”  vol.  ii.,  having 
been  read  January  15  ;  and  now  communicated 
to  the  Chemical  Times  by  the  author. 

t  Mem.  Chem.  Soc.,  vol.  iii.,  part  16,  p.  13. 
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matters  were  burnt  off,  and  the  residue  fused 
into  a  transparent  colourless  glass,  which  dis¬ 
solved  readily  in  boiling  water,  giving  a  solution 
which  yielded  a  granular  precipitate  when  tested 
with  antimoniate  of  potash. 

The  specific  gravity  of  these  crystals,  as  de¬ 
termined  by  means  of  oil  of  turpentine,  was 
about  1.6151.  An  attempt  was  made  to  ascertain 
the  primary  form  of  the  crystal,  but  it  was  found 
impossible  to  do  so  from  tbe  rough  irregular 
masses  met  with  in  the  guano.  By  dissolving 
these,  however,  in  boiling  water,  and  filtering  the 
solution  and  crystallizing,  the  salt  was  obtained 
in  moderately  large,  colourless,  prismatic  crystals. 
Upon  subjecting  these  to  analysis,  the  following 
results  were  obtained  : — 

I.  10  grains  of  the  salt,  when  heated  to  red¬ 
ness,  lost  5.103  grs.  of  water  and  ammonia, 

II.  10  grains,  when  treated  as  before,  lost 
5.243  grs.  in  weight, 

III.  5  grains,  when  bun^t  with  potash  and 
lime  by  Varren*rapp  and  Will’s  process,  gave 
4.890  grs.  of  amnionio-chloride  of  platinum  = 
0.377  gr.  of  ammonia; 

IV.  5  grains,  treated  as  before,  gave  5.078  grs, 
of  ammonio-chloride  of  platinum  =  0.391  gr.  of 
ammonia. 

V.  10  grains,  when  dissolved  in  water,  and  the 
solution  precipitated  by  neutr.rl  acetate  of  lead, 
gave  20,331  grs,  of  phosphate  of  lead;  which, 
when  decomposed  by  sulphuric  acid,  gave 
22.938  grs.  of  sulphate  of  lead. 

VI.  10  grains,  treated  as  before,  gave  19.549 
grs.  of  phosphate,  and  21.867  grs.  of  sulphate,  of 
lead. 

VII.  10  grains  gave  3,002  grs.  of  chloride  of 
sodium. 

VIII.  10  grains  gave  2  905  grs.  of  chloride  of 
sodium. 

These  numbers  give  the  following  per-centage 
composition  ;  — 

V. 

34.291 


p* 

I. 

) 

II. 

III. 

f  •• 

IV. 

Na 

NH3 

H 

i  •• 

1  51.030 

52.320 

1  .. 
|.7.504 

7.820 

P 

VI. 

34.360 

VII. 

VIII. 

Mean. 

34.325 

Na 

NHa 

*  , 

16.010 

15.494 

15.752 

7.680 

ii 

42.243 

which  very  closely  corresponds  with  that  of  the 
ammonio- phosphate  of  soda,  or  microcosmic  salt, 
the  formula  for  which  is  :  — 

Na,NH3,Ph  +  lOH, 
or,  according  to  Graham, 

Na  O,  NHj  O,  PO5,  HO  +  8HO. 

The  original  crystals  contained  the  following 
constituents  in  100  parts  as  : — 

Crystallized  ammonio  -  phosphate  1  ggg 

of  soda . j 

Organic  matters  (urates,  hu- 1  , 

mates,  &c.) . /  i.aoo 

Phosphate  of  potash . evident  traces 

Chloride  of  sodium .  0.521 

Carbonate  of  lime .  0.280 

Carbonate  of  magnesia .  traces 

Phosphate  of  lime .  2.100 

Silica,  sand,  &c .  2.151 

Water  and  loss .  1.332 


100.000 

With  regard  to  the  manner  of  the  formation  of 
this  salt,  il  is  extremely  difficult  to  comprehend 
how  such  a  compound  as  the  ammonio-phosphate 
of  soda  could  be  produced  by  the  decomposition 
of  a  substance  so  remarkably  deficient  in  the 
alkalis  as  guano.  For,  unless  we  can  conceive 
that  there  was  in  this  case  a  peculiar  and  special 
source  of  the  soda,  we  must  of  necessity  admit 
that  it  was  obtained  from  the  decomposition  of 
the  chloride  of  sodium  of  the  sea  water  by  the 
phosphate  of  ammonia  of  the  guano,  the  re¬ 


sulting  chloride  of  ammonium  being  either 
volatilized  at  the  high  temperature  of  those 
climates,  or,  from  its  extreme  solubility,  dis¬ 
solved  out  by  the  rain  water  and  carried  into  the 
sea  or  the  lower  strata  of  the  guano  deposits. 
We  well  know  that  chloride  of  sodium  is 
capable  of  being  decomposed  by  phosphate  of 
ammonia  at  a  high  temperatuie.  May  not  this 
decomposition,  therefore,  also  take  place  when 
the  salts  are  in  solution  ?  I  think  it  very  pro¬ 
bable. 

This  being  the  first  instance  in  which  the 
ammonio-phosphate  of  soda  has  been  met  with 
as  a  natural  production,  I  propose  to  class  it 
amongst  our  minerals  under  the  name  of  “  Ster- 
corite.”*  I  should  have  preferred  to  have  given 
it  that  of  Guanite,  as  being  more  indicative  of 
its  origin,  but  this  has  been  already  applied  by  Mr. 
Teschemacher  to  the  ammonio-magnesian  phos¬ 
phate,  another  product  of  the  decomposition  of 
guano. 

I  have  also  examined  another  salt  which  was 
met  with  in  the  same  cargo  of  guano  as  the  pre¬ 
ceding,  to  which  it  bore  a  very  close  resem¬ 
blance,  both  in  physical  and  chemical  proper¬ 
ties.  Like  it,  it  was  frangible,  crystalline,  and 
readily  soluble  in  water,  and  gave  offammoniacal 
fumes  when  heated  to  redness  or  when  treated 
■w'ith  caustic  potash;  it  also  gave  a  yellow  pre¬ 
cipitate  with  nitrate  of  silver ;  but  it  differed 
from  it  in  efflorescing  upon  exposure  to  the  air, 
and  in  not  giving  a  precipitate  with  antimoniate 
of  potash. 

The  primary  form  of  the  crystal,  as  nearly'  as 
could  be  determined  from  the  few  imperfect 
specimens  in  my  possession,  was  an  oblique 
rliomboidal  prLm,  with  a  dihedral  summit. 
Upon  redissolving  these  in  water,  and  recrys- 
tallizing  by  spontaneous  evaporation,  long 
acicular  crystals  were  obtained,  which,  when 
dried  between  pieces  of  bibulous  paper  and 
subjected  to  analysis,  afforded  the  following 
results  :  — 

I.  2.131  grains  of  the  crystals,  when  heated  to 
redness,  lost  1.034  gr.  in  weight  of  water  and 
ammonia. 

II.  1.940  grain  gave  6  039  grs.  of  ammonio- 
chloride  of  platinum  =  0.465  gr.  of  ammonia. 

III.  3.500  grains  gave  10.539  grs.  of  phosphate 
of  lead,  which  g^ve  11.786  grs.  of  sulphate  of 
lead  =  1.854  gr.  of  phosphoric  acid. 

Or,  in  100  parts  : — 


I.  II.  III. 

Water . \  as  «:9i  /  ••  23.058 

Ammonia _ j  ^o.ozi  j  23.980  ..  23.980 

Phosphoric  acid  ...  . .  52.962  52.962 

numbers  which  are  very  nearly  equivalent  to  1 
atom  of  ammonia,  1  atom  of  phosphoric  acid, 
and  1^  atom  of  water. f  It  may,  therefore,  be 
considered  as  the  neutral  phosphate  of  ammonia. 
The  excess  of  water  was  doubtlessly  caused  by 
the  moisture  which  remained  between  the  inter¬ 
stices  of  the  crystals.  It  was  therefore  the  same 
salt  as  that  which  had  been  previously  examined 
by  Mr.  Teschemacher,  but  which  he  was  pre¬ 
vented  from  analyzing  quantitatively  on  account 
of  the  smallness  of  the  quantity  in  his  pos¬ 
session. 

In  conclusion,  I  should  perhaps  observe  that 
the  guano  from  which  the  above  substances  were 
obtained  was  exceedingly  moist,  and  possessed  a 
very  strong  ammoniacal  smell. 


ON  BRICKS  WHICH  FLOAT  ON  WATER 
LIKE  CORK,  AND  THEIR  USEFUL 
PRACTICAL  APPLICATION. 

By  M.  EHRENBERG. 


The  historian  Posidonius,  and  subsequently 
Strabo,  report  that  there  existed  in  Spain  an 
aluminous  earth  used  for  polishing  silver,  and 
from  which  bricks  were  formed,  which  floated 
on  water.  Vitruvius  Pollio,  the  Roman  archi- 

*  From  the  Latin,  “  Stercoro,”  to  dung  or 
manure  land. 

t  [Adopting  Brande’s  views,  or  of  2NH4O, 
PO5,  HO,  according  to  those  of  Professor  Gra¬ 
ham.]— since  added  by  the  author. 


tect,  speaks  of  these  stones,  recommending  them 
as  a  peculiarly  appropriate  material  for  building, 
on  account  of  their  lightness.  Pliny  also  men¬ 
tions  a  pumice-like  earth  as  possessing  these 
properties. 

In  the  year  1791  an  Italian,  Giovani  Fabroni, 
renewed  the  subject,  and  etrlarged  our  know¬ 
ledge  on  this  matter  by  making  the  experiment 
of  forming  bricks  from  a  siliceous  earth  which 
occurs  near  Santifiore,  in  Tuscany ;  and,  indeed, 
he  succeeded  in  forming  bricks  of  such  lightness 
that  they  floated  on  water.  They  also  united 
well  with  mortar,  and  completely  resisted  the 
softening  effects  of  water.  These  bricks  were 
such  bad  conductors  of  heat  that  they  might  be 
held  by  one  end  in  the  hand  while  the  other  was 
red  hot.  He  made  a  further  experiment,  by  con¬ 
structing  a  quadrangular  cage  of  these  bricks,  on 
an  old  vessel,  and  filled  it  with  gunpowder.  The 
vessel  was  then  set  fire  to,  w'hich  burned  until 
the  bottom  of  the  powder  magazine  was  con¬ 
sumed,  with  the  whole  of  the  wood,  when  the 
latter  went  down,  without  cau.-ing  the  ignition 
of  the  powder.  His  treatise,  “  Di  una  singola- 
rissima  specie  di  Mattoni,”  was  read  in  the 
Academy  at  Florence,  and  printed  in  several 
Italian  periodicals  and  other  publications. 

At  that  time  M.  Fanjas  likewise  observed  a 
peculiar  species  of  earth  near  Coiron,  in  France, 
not  far  from  the  Rhone ;  and  Fabroni,  when 
present  at  Paris,  found  that  this  latter  had  pre¬ 
cisely  the  same  properties  as  the  mountain  dust 
wliich  he  employed  in  Italy  f  ir  the  purpose  of 
forming  the  hefiire-im ntioned  ILht  bricks.  M. 
Fai  jas  was,  therefore,  directed  by  the  Minister 
of  War  to  submit  this  earth,  and  the  spot  where 
it  occurred,  to  repeated  and  clo.-e  examinations. 
It  ha.",  however,  for  some  reasons  to  us  un¬ 
known,  never  come  into  general  u.‘e  In  the 
year  1832  the  Count  Francois  de  Nantes  re¬ 
minded  his  countrymen  of  the  discovery  of 
Fabroni  through  the  rr.edium  of  the  “Journal 
des  Connaissances,”  adding,  “  It  is  much  to  be 
wished  that  in  France  this  substance  should  be 
sought  for  and  discovered.  It  is  white,  pul¬ 
verulent,  and  well  known  in  Tuscany  under 
the  name  of  ‘  fossil  flour.’  With  this  dust  they 
make  unalterable  and  ever- durable  tiles  which 
swim  on  the  water,  and  I  can  even  produce 
some  whicli  have  been  made  these  2,000  years.” 
In  consequence  of  this,  M.  Touiner,  of  Lyons, 
published  in  the  same  year  a  paptr  emithd 
“Notice  on  he  Gelatinous  Silica  of  Cryssat,  near 
the  Pont-Gibaut,  department  of  Puy  de  Dome, 
and  on  its  Employment  in  the  Arts,”  and  in 
which  he  demonstrated  the  analogy  of  this  earth 
with  the  Italian,  and  confirmed  Fabroni’s  state¬ 
ment  regarding  its  properties,  technical  utility, 
and  importance.  M.  Tournet  found  that  biicks 
formed  of  this  earth,  and  baked,  may  easily  be 
divided  with  a  knife ;  and,  therefore,  may  well 
serve  to  make  moulds  for  casting  metal,  sime 
the  cast  may  easily  be  deta'  hed,  aed  the  moulds 
made  of  any  size.  He  further  recommends  this 
siliceous  earth  for  use  in  glassworks,  instead  of 
sand,  as  it  saves  fuel  ;  and  also  for  porous 
cooling- vessels  in  hot  climates,  as  they  may 
easily  be  purified  by  heating  to  redness.  Coated 
with  tallow  or  wax,  the  Ceyssat  stones  float  on 
the  water.  He  further  adds,  “  It  will  easily  be 
perceived  what  great  advantages  so  light  a  sub¬ 
stance  may  yield  to  the  navy.  The  powder 
magazine,  the  kitchen,  the  hearths  of  steam- 
engines,  places  where  spirits  are  kept,  and  those 
where  red  hot  balls  might  by  any  possibility 
enter,  may  be  secured  by  them.  It  is  of  equal 
importance  for  the  arched  roofs  of  melting  fur¬ 
naces,  and  all  furnaces  where  a  high  temperature 
is  required,  as  the  bricks  do  not  melt,  and  con¬ 
tract  only  A'ery  slightly.” 

Afterwards  Count  Montlosier  also  found  this 
earth  on  his  estate  of  Prandamme  ;  and  Signor 
Leopoldo  Pelli  Fabroni,  at  Fioience,  in  the  \ear 
1838,  directed  the  attention  of  the  public  again 
to  the  application  of  these  stones  for  preventing 
fires.  Besides  this,  it  appears  that  the  same 
material  has  been  for  a  long  time  used  in  Greece, 
as  the  royal  collection  of  minerals  at  Berlin 
contains  a  quantity  of  this  mountain  flour,  from 
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the  collection  of  the  late  chemist  Klaproth, 
labelled  —  Plakophourno,  obviously  signifying 
“  furnace  mortar.”  This  species  of  earth  was 
generally  considered  as  inorganic,  and,  being 
discovered  only  fortuitously,  its  technical  use 
could  not  extend  very  far. 

M.  Ehrenberg  has  in  his  possession  the  most 
renowned  of  these  different  earths  of  Italy, 
France,  and  Greece,  and  for  several  years  has 
been  occupied  in  submitting  them  to  rigid  ex¬ 
amination.  He  communicated,  in  the  year  1836, 
to  the  academy  that  the  earths  from  Santafiore, 
Ceyssat,  and  Zante,  owe  their  peculiarities  to 
the  fact  of  their  being  an  accumulation  of  small 
siliceous  shells,  from  invisible  infusoria.  The 
recent  progress  in  the  knowledge  of  the  in¬ 
fluence  of  infusoria  directed  his  attention  to 
their  technical  application ;  and,  as  the  utility 
of  the  infusorian  clay  has  been  recommended 
by  many  practical  men,  the  writer  thinks  it 
proper  to  advert  to  the  occasion  which  arises  in 
Berlin,  as  well  as  that  which  may  probably  occur 
in  all  the  subfluvial  basins  and  low  shores  of 
Germany,  and  perhaps  of  other  countries,  to 
examine  this  clay  in  a  scientific  manner,  with  a 
view  to  its  practical  application. 

The  very  thick  layer  of  infusoria  underneath 
the  houses  of  Berlin,  on  the  borders  of  the  Spree, 
is,  when  recently  dug  out,  of  a  silver  grey ;  when 
dry  it  looks  white,  like  pipeclay;  it  is  of  the 
same  quality  as  the  Italian  and  the  French, 
but  is  considerably  thicker  and  more  exten¬ 
sive. 

With  the  kind  assistance  of  the  director  of  the 
Royal  Porcelain  Manufactory  of  Berlin,  M.  Trick, 
the  writer  caused  some  bricks  to  be  prepared, 
samples  of  w'hich  he  presented  to  the  academy. 
A  common  brick  weighs  from  seven  to  eii>ht 
pounds  and  upwards ;  a  brick  from  the  Berlin 
infusoria  clay  weighs  less  than  two  pounds. 
Coated  with  wax,  it  floats  on  water  like  cork. 
The  strongest  fire  of  a  porcelain  furnace  does 
not  melt  the  bricks,  and  only  contracts  them 
slightly.  By  the  addition  of  some  clay  or  loam 
their  solidity  becomes  equal,  perhaps  even  supe¬ 
rior,  to  that  of  common  bricks,  whilst  their 
weight  is  not  increased  to  half  their  density. 
Their  further  use  for  polishing,  moulding,  lining 
fiieplaces,  especially  those  which  are  exposed  to 
a  strong  heat ;  for  fireproof  walls  between  houses ; 
for  Constructing  stone  fireproof  rooms,  or  founda¬ 
tions  in  vessels  ;  or  for  v.iults  and  covers  inside 
buildings  which  are  required  to  be  of  moderate 
weight,  m  ly  perhaps  soon  bring  them  into  use, 
to  a  certain  extent,  in  Germany,  Sweden,  Fin¬ 
land,  and  the  north  of  America,  if  judiciously 
applied. 

ON  EDIBLE  BIRDS’  NESTS.» 

By  ED.  BLYTH,  Esq., 

Curator  of  the  Asiatic  Society’s  Museum. 

[From  the  Pharmaceutical  Journal.'\ 

Genus  Collocalia,  G.  R.  Guay  (Swnftlets). — 
These  are  true  Cypseli  in  structure,  but  com¬ 
paratively  feeble,  having  the  first  quill  shorter 
than  the  second,  and  the  wings  and  tail  broad, 
the  tail  especially  much  resembling  that  of  a 
hummingbird,  with  its  feathers  of  even  length, 
or  nearly  so.  The  feet  and  naked  tarsi  resemble 
those  of  Acanthylis,  having  the  hind  toe  well 
opposed  ;  but  are  comparatively  slender,  though 
of  proportionate  strength  to  the  rest  of  the  con¬ 
formation.  The  breast-bone  and  its  ridge  re¬ 
main  incompletely  ossified.  Not  more  than 
three  species  appear  to  be  known,  though  per¬ 
haps  others  require  discrimination  ;  they  are  of 
small  or  minute  size,  and  are  confined  in  their 
geographic  distribution  to  the  Indian,  Indo- 
Chinese,  and  Ausiral-Asian  countries,  as  far  as 
New  Guinea.  Certain  (if  not  all)  of  them  pro¬ 
duce  the  valued  ”  edible  nests  ”  of  commerce. 

*  [Mr.  Blyth’s  interesting  paper  is  contained 
in  an  unpublished  and  undated  specimen  of 
“  A  Plan  of  an  Indian  Ornithology,”  kindly 
lent  by  Dr.  Horsfield,  with  whose  permission  it 
is  reprinted  in  “  The  Pharmaceutical  Journal.” — 
J.P.] 


“  In  Java,”  remarks  Sir  Stamford  Raffles, 
“  these  birds  not  only  abound  amongst  the  cliffs 
and  caverns  of  the  south  coast  of  the  island,  but 
inhabit  the  fissures  and  caverns  of  several  of  the 
mountains  and  hills  in  the  interior  of  the  country. 
From  every  observation  which  has  been  made  in 
Java  it  has  been  inferred  that  the  mucilaginous 
substance  of  which  the  nests  are  formed  is  not, 
as  has  been  generally  supposed,  obtained  from 
the  ocean.  The  birds,  it  is  true,  generally  in¬ 
habit  the  caverns  in  the  vicinity  of  the  sea,  as 
agreeing  best  with  their  habits,  and  affording 
them  the  most  convenient  retreats  for  attaching 
their  nests  to ;  but  several  cavetns  are  found 
inland,  at  a  distance  of  forty  or  fifty  miles  from 
the  sea,  containing  nests  similar  to  those  on 
the  shore.*  From  many  of  their  retreats  along 
the  southern  coast  they  have  been  observed  to 
take  their  flight  in  an  inland  direction  to¬ 
wards  the  pools,  lakes,  and  extensive  marshes 
covered  with  stagnant  water,  as  affording  them 
abundance  of  their  food,  which  consists  of 
flies,  musquitoes,  gnats,  and  small  insects  of 
every  description.  The  sea  that  washes  the  foot 
of  the  cliffs,  where  they  most  abound,  is  almost 
always  in  a  state  of  the  most  violent  agitation, 
and  affords  none  of  those  substances  which  have 
been  supposed  to  constitute  the  food  of  the 
‘  esculent  swallow.’  Another  species  of  swal¬ 
low  [swift?]  on  this  island  forms  a  nest,  in  which 
grass  or  moss,  &c.,  are  merely  agglutinated  by  a 
substance  exactly  similar  to  that  of  which  exclu¬ 
sively  the  edible  nests  consist.  This  substance, 
from  whatever  part  of  these  regions  the  nests  he 
derived,  is  essentially  uniform,  differing  only  in 
the  colour,  according  to  the  relative  age  of  the 
nests.  It  exhibits  none  of  those  diversities 
which  might  be  expected  if  it  %vere  collected 
casually  (like  the  mud  employed  by  Hirundo 
urbica,  and  the  materials  commonly  employed  in 
nest-making),  and  applied  to  the  rocks.  If  it 
consisted  of  the  substances  usually  supposed,  it 
would  be  putrescent  and  diversified. 

“Dr.  Horsfield,”  continues  Sir  S.  Raffles, 
“  thinks  that  it  is  an  animal  elaboration,  perhaps 
a  kind  of  secretion  ;”t  and  Sir  Everard  Home, 
after  examining  the  stomach  of  one  of  these 
birds,  pronounced  his  decided  opinion  that  the 
edible  nests  are  composed  of  a  substance  secreted 
by  the  glands  of  that  organ.];  M.  Poivre,  who, 
in  his  often-quoted  communication  to  Mont- 
beillard  (Buffon’s  “Hist.  Nat.  Ois.,”  vi.,  688 
et  seq.),  advocated  the  exploded  notion  that  the 
substance  was  collected  from  the  sea,  remarks 
that  there  have  been  seen  threads  of  this  viscous 
matter  hanging  from  the  bills  of  these  birds ; 
and  that  it  is  believed,  though  without  any 

*  See  also  Hooyman,  in  “  The  Batavian 
Transactions,’'  iii.,  95;  likewise  Marsden;  and 
Sir  G,  Staunton,  in  his  narrative  of  the  Earl  of 
Macartney’s  embassy  to  China ;  while  Mr.  G.  R. 
Gray  relates  (rather  as  if  a  novelty),  on  the 
authority  of  Mr.  Hugh  Cuming,  that  in  the 
Philippines  the  nests  are  found  inland  to  the 
distance  of  fifty  or  sixty  miles.  One  species  has 
in  India  been  only  observed  hitheito  in  the 
mountains  of  the  interior,  at  a  distance  of  many 
hundred  miles  from  the  sea.  According  to 
Mynheer  Hooyman,  however,  the  nests  (even 
of  the  same  species)  vary  somewhat  in  quality 
in  different  neighbourhoods.  Thus,  of  those  ob¬ 
tained  in  two  inland  localities,  not  very  far  apart, 
and  but  a  few  hours’  journey  distant  from  Ba¬ 
tavia,  he  states  that  the  produce  of  one  of  these 
places  is  at  least  a  third  less  valuable  than  that 
of  the  other,  which  latter  is  in  its  turn  reckoned 
very  inferior  in  quality  to  the  nests  gathered  at 
Ternate  and  other  islands,  chiefly  to  the  eastward 
of  Borneo.  These  last,  however,  we  suspect  are 
not  the  produce  of  the  same  species. 

t  “  History  of  Java,”  i.,  51. 

];  Home,  as  cited  in  Giiffith’s  “  Animal  King¬ 
dom,”  vii.,  98.  [Sir  Everard  Home’s  pnper, 
entitled  “  Some  Account  of  the  Nests  of  the  Java 
Swallow,  and  of  the  Glands  that  Secrete  the 
Mucus  of  which  they  are  Composed,”  was  pub¬ 
lished  in  the  “Phil.  Trans.”  for  1817i  p.  332. — 
J.  P.] 


foundation,  they  were  derived  from  the 
stomach  during  the  nesting  season.  M.  Hooy¬ 
man  long  ago  (1781)  was  of  opinion  that  the 
substance  of  them  has  nothing  to  do  with  sea- 
foam,^  but^  is  elaborated  from  the  food  of  the 
bira.”*  The  Rev.  J.  Barbe  adds,  to  his  account 
of  the  nests  gathered  in  the  Nicobars,  &c.,  quoted 
in  the  sequel,  that — “The  Chinese  say  that  when 
the  nest  is  taken  before  it  is  completed  the  bird 
makes  another,  but  of  an  inferior  quality ;  and 
it  appears  that  it  exhausts  itself  in  building  the 
second,  the  nest  being  spotted  with  blood. ”t 
The  prevalent  opinion  is  that  the  substance  is 
secreted  by  the  salivary  glands  ;  but  though,  on 
carefully  dissecting  a  specimen  of  C.  fuciphaga, 
killed  when  there  is  reason  to  suppose  that  it  had 
young  (and,  therefore,  too  late  in  the  season),  no 
remarkable  development  either  of  the  salivary 
or  of  the  proventricular  glands  was  apparent, 
yet  we  are  fully  convinced  that  it  is  secreted  by 
the  latter,  from  examination  of  other  Cypselidse ; 
even  in  Cypselus  balasiensis,  which  employs  so 
little  mucus,  which  is  laid  on  merely  to  make  its 
nest  adhere,  we  have  detected  in  situ  stringy 
clots  of  it,  while  the  proventricular  glands  were 
adequately  developed  for  it>  production.  The 
animal  origin  of  the  edible  nests  is  at  once  de¬ 
tected  by  simply  burning  a  bit  of  one ;  and  Mr. 
Laidlay  informed  us  that  upon  analysis  he 
found  the  constituent  elements  to  be  those  of 
inspissated  saliva. J  Looking  to  a  number  of 
them,  and  more  particularly  to  their  under  sur¬ 
face,  the  quantity  laid  on  by  the  bird  at  each 
time,  in  successive  layers  to  the  rim,  is  in  many 
conspicuously  apparent,  and  this  quantity  is 
much  more  than  the  salivary  glands  cou.d  well 
be  supposed  to  elaborate.  Each  addition  con¬ 
sists  of  a  linear  collop  continued  along  the  whole 
semicircular  rim  of  the  nest,  which  latter  forms 
generally  a  shallow  saucer,  imperfect  where 
affixed  to  the  rock,  and  when  completed  having 
the  place  of  attachment  on  either  side  much 
thickened.  It  is  evidently  in  a  very  viscid  state 
when  laid  on,  adhesive  at  first,  ductile  and 
tenacious  while  drying  ;  so  that  on  the  upper 
surface  threads  of  it  are  pulled  forth  by  the  bird, 
and  more  or  less  crossed  inio  a  kind  of  network, 
as  if  to  bind  together  the  vertical  layers,  some  of 
which  are  often  partially  unadherent.  These 
threads,  however,  consist  of  a  little  additional 
matter  to  that  originally  laid  on  in  the  successive 
marginal  deposits.  Mr.  G.  R.  Gray  writes :  — 
“  The  formation  of  the  nest  difiers  with  the 
species.  Some  appear  to  be  formed  of  flakes  or 
threads  cemented  together,  making  an  almost 


*  “  Bataviaasch  Genootschap,”  iii.,  97. 

t  J.  A.  S.,  XV.,  363. 

J  J.  A.  S.,  xiv.,  543.  “  Upon  this  suppo¬ 

sition,  however,”  Mr.  Laidlay  has  since  added, 
“  I  do  not  see  how  it  could  be  deposited  in  the 
form  of  layers,  as  it  is.  The  mechanical  struc¬ 
ture  of  the  nest  may  be  very  nicely  exposed  by 
soaking  it  for  a  few  hours  in  rain-water.” 

[The  edible  birds’  nests  have  been  examined 
chemically  in  1814  by  Dobereiner  (Schweigger’s 
“  Journ.  fiir  Chemie  u.  Physik,”  Bd.  xi.,  S. 
303,  1814),  in  1817  by  Professor  Brande  (see 
Home’s  paper  before  quoted),  and  in  1838  by 
Mulder  (“  Pharmaceutisches  Central  Blatt”  fiir 
1839,  S.  320).  In  Schweigger’s  “  Journ.,’’ Bd. 
xxii.,  S.  259,  Brande’s  analysis  is  erroneously 
Slated  to  have  been  made  by  Marcet,  and  this 
error  has  even  crept  into  Leopold  Gmelin’s 
usually  most  accurate  “Handbuchd.  Theoret. 
Chemie,”  Bd.  ii.,  Abt.  ii.,  S.  1459,  1829.  All 
the  analysists  agree  that  the  substance  of  the 
nest  is  of  an  animal  nature.  Mulder  examined 
a  nest  brought  from  Java  by  Blume  ;  he  found 
its  composition  to  be  as  follows: — 90.26  neossin 
(a  new  substance  whose  composition  is  repre¬ 
sented  by  the  formula  Cjj  H,,  N^  Oj),  0.53  of  an 
animal  calcareous  salt  soluble  in  water  but  in¬ 
soluble  in  alcohol,  0.22  of  a  white  solid  fat,  0.77 
of  sulphate  of  soda,  3.47  of  chloride  of  sodium 
with  traces  of  chloride  of  magnesium,  4.75  of 
phosphate  of  lime  and  phosphate  of  magnesia, 
and  traces  of  carbonate  of  lime  and  carbonate  of 
Boda. — J,  P.] 
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solid  nest ;  others  are  composed  entirely  of 
viscous  matter.  The  exterior  exhibits  many 
nearly  straight  threads,  which  incline  or  are  at¬ 
tached  to  each  other ;  strengthened  in  front  by 
some  few  short  pieces  of  slender  sticks”  (this  we 
have  never  seen).  “The  interior,  which  is 
rather  shallow,  shows  many  layers  of  irregular 
network,  formed  of  a  multitude  of  threads  that 
cross  and  recross  each  other  in  every  direction.” 

When  newly  formed  these  nests  are  perfectly 
clean,  of  a  yellowish-white  colour,  and  wholly 
soluble  in  water ;  but  when  old  they  become 
deeply  soiled  and  mixed  with  feathers,  and  their 
value  is  immensely  deteriorated.  Hence,  as 
Marsden  remarks,  “  they  are  distinguished  into 
white  and  black,  of  which  the  first  .are  by 
far  the  more  scarce  and  valuable,  being 
found  in  the  proportion  of  one  only  to  twenty- 
five.  The  white  sort  sells  in  China  at  the 
-  rate  of  1,000  to  1,500  dollars  the  picul*  (ac¬ 
cording  to  the  “Batav.  Trans.”  for  nearly  its 
weight  in  silver)  ;  the  black  is  usually  dis¬ 
posed  of  at  Batavia,  at  about  twenty  or  thirty 
dollars  for  the  same  weight,  where  I  understand 
it  is  converted  chiefly  into  glue.  *  *  *  When 
the  natives  prepare  to  take  the  nests,  they  enter 
the  caves  with  torches,  and  forming  ladders  of 
bamboos,  notched  according  to  the  usual  mode, 
they  ascend  and  pull  down  the  nests,  which  ad¬ 
here  in  numbers  together  from  the  sides  and  top 
of  the  rock.  I  was  informed  that  the  more 
regularly  the  cave  is  thus  stripped,  the  greater 
proportion  of  white  nests  they  were  sure  to  find, 
and  that  on  this  experience  they  often  make  a 
practice  of  beating  down  and  destroying  the  old 
nests  in  larger  quantities  than  they  trouble 
themselves  to  carry  away,  in  order  that  they 
may  find  white  nests  the  next  season  in  their 
room.”  According  to  Herr  Hooyman,  the  C. 
nidifica  is  about  two  months  preparing  its  nest, 
and  lays  two  eggs,  which  are  hatched  in  fifteen 
or  sixteen  days  ;  and  of  a  species  which  would 
appear  to  be  C.  fuciphaga,  M.  Poivre  informs  us 
that  each  of  the  nests  which  he  observed  con¬ 
tained  two  or  three  eggs  or  young ;  Sir  G. 
Staunton,  of  doubtless  the  same  species,  asserts 
that  it  lays  two  white  eggs. 

The  nests  of  the  Collocalise  are  placed  against 
the  sides  and  roofs  of  deep  caverns  of  chiefly 
limestone  rocks,  at  distances  from  the  entrance 
varying  from  fifty  to  several  hundred  feet. 
Wherever  (as  we  have  seen)  these  caves 
occur,  whether  inland  or  in  cliffs  over¬ 
hanging  the  sea,  the  birds  resort  to  them 
alike  in  prodigious  numbers,  building  com¬ 
monly,  in  successive  layers,  many  nests  to¬ 
gether;  but  always  where  the  cavern  is 
perfectly  dry,  for  obvious  reasons.  Every  fitting 
site  is  usually  crowded  with  the  nests.  The 
entrance  to  the  cavern  may  be  large,  or  so  small 
as  barely  to  admit  the  birds  and  their  bat-com¬ 
panions  ;  and  inland  the  rocks  are  sometimes 
clad  externally  with  dense  jungle.  At  break  of 
day  the  birds  issue  forth  with  a  great  rush,  at 
which  time  the  kites  (Haliastur  pondicerianus  ?) 
commit  much  havoc  among  them  (being  there¬ 
fore  destroyed  by  the  Javanese  and  others);  and 
in  fine  dry  weather  they  fly  very  high,  like  the 
rest  of  the  group,  rising  till  they  are  out  of  sight ; 
and  low  in  rainy  weather  ;  returning  early  in  the 
afternoon  direct  to  their  cavern,  from  which  they 
do  not  again  issue  till  the  following  morning. 
Most  of  these  details  are  gathered  from  M.  Hooy- 
man’s  paper  on  C.  nidifica. 

The  Rev.  J.  Barbe  remarks,  of  the  nests  of 
C.  fuciphaga  gathered  at  the  Nicobars,  at 
Mergui,  &c.,  that  “  They  are  of  six  qualities  :  the 
first,  of  a  fine  whitish  colour,  is  obtained  by 
taking  the  nest  before  the  swift  has  laid  its  eggs. 
This  quality  is  sold  at  Penang  from  40  to  60 
dollars  the  katee”  (!)  “The  second  quality,  of 
a  brownish  colour,  is  obtained  by  taking  the 
nest  when  the  bird  has  laid  her  eggs.  This 
quality  is  sold  at  Penang  from  20  to  30  dollars 

*  133|  lbs.  avoirdupois.  The  current  price  in 
China  at  this  time  is  18  dollars  and  upwards  per 
catty  of  1  lb.  5^  oz.,  picul ;  i.e.,  £4 10s.  8d. 

per  lb.,  reckoning  the  dollar  at  4s,  3d. 


the  katee.  The  third  quality  is  of  a  dark  colour, 
mixed  with  blood  and  feathers,  being  obtained 
by  taking  the  nests  when  the  young  birds  have 
flown ;  the  price  of  this  is  very  low.”  The 
gradual  exhaustion  of  the  bird,  according  to 
Mr.  Barbe’s  information,  has  been  already 
cited.  “The  manner  in  which  the  Chinamen 
prepare  the  nest,”  continues  the  same  gentle¬ 
man,  “  is  to  steep  it  in  water  during  one  night ; 
then  with  great  trouble  they  clean  it  :  this  being 
done,  they  boil  it  in  water,  to  which  they  have 
added  some  sugar-candy,  till  the  whole  forms  a 
jelly :  one  nest  prepared  in  this  manner  is 
enough  for  one  pet  son.* 

[  'To  de  continued.  ] 


ON  THE  ANAI.YSIS  OF  THE  ASHES  OF 
ORGANIC  SUBSTANCES. 

By  M.  FLEITMANN. 

Every  one  occupied  with  the  analysis  of  ashes 
knows  the  difficulties  which  accompany  the  in¬ 
cineration  of  many  substances.  The  escape  of 
alkaline  chlorides  during  the  process  is  known 
to  be  great.  Other  salts  are  driven  off  or  altered, 
especially  the  phosphates,  which  are  reduced  by 
charcoal  at  the  high  temperature  necessary  for 
combustion.  Starting  with  the  supposition  that 
the  principal  cause  of  the  difficulty  of  burning 
the  charred  masses  aiises  from  the  envelope  of 
fusible  salts,  which  exclude  the  free  access  of 
air,  I  tried  to  improve  tiie  process  by  obstructing 
that  influence.  I  succeeded  in  this  by  charring 
the  substance,  powdering,  moistening  with  bi¬ 
chloride  of  platinum,  and  igniting  the  whole  in 
the  open  air.  In  this  manner  the  entire  sub¬ 
stance  became  penetrated  with  a  fine  network  of 
platinum  sponge.  The  well-known  property  of 
platinum  sponge  of  absorbing  oxygen  in  its 
pores,  and  transferring  it  to  combustible  bodies, 
is  here  of  great  avail.  This  property  shows  itself 
in  so  striking  a  manner  that  frequently  the 
charcoal  prepared  with  platinum  as  indicated, 
when  once  lighted,  continues  in  a  state  of  igni¬ 
tion  for  hours  without  the  application  of  external 
heat.  The  maximum  quantity  of  platinum  is 
half  a  gramme  for  ten  grammes  of  charred  sub 
stance.  The  separation  of  the  platinum  from  the 
ashes  is  simple;  one  difficulty  has  to  be  over¬ 
come.  Inmost  cases,  where  the  charred  substance 
is  incorporated  with  the  solution  of  chloride  of 
platinum,  a  quantity  of  double  salts  of  platinum 
is  formed,  wliich  cannot  be  perfectly  decomposed 
by  simple  ignition.  A  reduction  by  means  of 
hydrogen  is,  therefore,  unavoidable. 

The  determination  of  the  chlorine  contained  in 
the  ashes  is  of  course  to  be  made  beforehand. 
The  substance  is  to  be  charred  in  a  well- closed 
Hessian  crucible,  then  completely  extracted  with 
water,  and  the  chlorine  determined  from  that 
solution.  In  my  analyses  I  used  to  analyze  this 
solution  by  itself.  I  then  proceeded  to  extract 
with  hydrochloric  acid,  and  analyzed  this  solu¬ 
tion  separately  and  also  the  residue,  I  did  this 
at  the  request  of  Professor  Rose,  who  has 
founded  on  these  results  a  theory  which  he  will 
soon  publish. 

I  give  below  the  result  of  my  analysis  of  the 
faeces  and  urine  of  man,  which  I  have  tried  to 
make  interesting  by  enabling  a  comparison  to 
be  made  between  the  inorganic  matters  they 
contain  and  those  contained  in  the  food  at  the 
same  time. 

I  carefully  collected  for  four  days  the  solid 
and  liquid  excrements  of  a  young  man.  The 

*  “Birds’  nests  being  very  dear,”  he  further 
continues,  “  the  wealthy  Chinamen  only  can 
obtain  this  delicacy.  The  rich  opium-smokers 
take  in  the  morning  a  cup  of  it,  for  the  purpose 
of  refreshing  and  strengthening  their  debilitated 
frames.  Persons  attacked  by  consumption  are 
advised  by  the  Chinese  practitioners  to  take  these 
nests ;  they  prescribe  the  same  to  those  who  are 
reduced  by  a  protracted  illness  ;  and  I  have  seen 
several  persons  who,  having  made  use  of  this 
remedy,  declared  that  they  found  a  temporary 
relief  from  this  refreshing  and  nourishing  food.” 
— Journ,  A,  Society,  xv.,  363. 


sum  of  the  constituents  in  both  can  without 
doubt  be  regarded  as  equivalent  to  the  cor¬ 
responding  quantities  in  the  food.  The  follow¬ 
ing  quantities  are  calculated  for  the  period  of 
twenty-four  hours  : — 

The  faeces  of  one  day  The  urine  of  one  day 
contain  contains 


NaCl... 

=  0.0167 

gramme 

=  8.9243 

grammes. 

NaO... 

0.0185 

<< 

KCl  ... 

• .  • 

0.7511 

« 

KO  ... 

0.5455 

(( 

2.4823 

ii 

CaO  ... 

0.5566 

H 

0,2245 

a 

MgO ... 

0.2781 

(( 

0.2415 

u 

Fe,  0., 

0.0544 

a 

0.0048 

u 

PO5  ... 

0  8072 

1.7598 

(( 

SO3  ... 

0.0293 

IS 

0.3864 

SiOa  ... 

0.0375 

0  0691 

2.3438 

14.8438 

The  difference  in  the  proportions  of  potash  and 
soda  in  the  faeces  and  urine  is  remarkable.  The 
quantity  of  soda  in  the  faeces  is  in  no  proportion 
to  that  which  is  secreted  daily  in  the  body  as 
bile,  and  shows  that  the  bile  must  be  removed 
from  the  b  idy  by  some  other  way  than  the 
faeces.  —  Silliman’s  Journal,  March,  1849. 
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SATURDAY,  MAY  26,  1849. 

THE  MEDICAL  PROTECTION  SOCIETY  AND 
THE  CHEMISTS  AND  DRUGGISTS. 

In  another  part  of  our  columns  will  be  found  a 
verbatim  report  of  the  address  read  by  a  Mr. 
Breary  before  the  members  of  the  Medical  Pro¬ 
tection  Society,  at  a  meeting  of  that  body  held, 
on  the  26th  of  March,  at  the  Freemasons’ 
Tavern,  Great  Queen-street.  We  recommend 
to  our  readers  a  careful  and  attentive  perusal  of 
this  address :  much  valuable  information  may 
be  gleaned  from  it.  So  it  would  appear,  inter 
alia,  that  ihe  speculative  individual  vihn  founded 
the  Medical  Protection  Society  has  not  as  yet 
realized  his  actual  expenses  “  out  of  pocket”  ; 
and  that  the  expenses  incurred  during  the  short 
period  of  nine  months  (viz.,  from  the  1st  of 
July,  1848,  up  to  the  end  of  March,  1849)  have 
amounted  to  the  good  round  sum  of  fifteen 
hundred  pounds,  which  Mr.  Bieary,  elated,  no 
doubt,  with  the  successful  onslaught  on  Dr. 
Lobo,  ventures  to  predict  will  be  amply  repaid 
from  the  “  fines  and  costs  ”  to  be  recovered 
during  the  yet  remaining  three  months  of  the 
first  year  of  the  society’s  existence.  This  predic¬ 
tion  was  made  on  the  26th  of  March  ;  the  society 
were  then  in  high  feather.  Mr.  Grifiiis  (with 
the  aid  of  Mr.  Sergeant  Heath)  had  opened  to 
the  dazzled  view  of  Mr,  Breary  and  his  asso¬ 
ciates  a  long  and  brilliant  vista  of  successful 
prosecutions,  terminating  finally  in  the  utter 
discomliiure  of  physicians,  surgeons,  and  che¬ 
mists  and  druggists,  and  in  the  glorious  advent 
of  “  pure  apolbecarism  ”  to  the  undivided  sway 
over  the  “  invalids”  of  Great  Britain. 

To  commence  the  realiz  ilion  of  their  bril¬ 
liant  dreams,  an  esperimental  action  was 
brought  against  a  chemist  (Mr.  Wells),  In  the 
conduct  of  this  case  Mr.  Grifiiis  evinced  a  vast 
amount  of  legal  ingenuity,  but,  alas!  to  no 
purpose;  the  case  failed,  the  defendant  got  his 
costs,  and  the  managers  of  the  Medical  Protec¬ 
tion  Society  were  thus  made  painfully  aw'are  of 
the  fact  that  Mr.  Grifiits  had  taken  rather  too 
sanguine  a  view  of  the  extent  of  the  powers  that 
might  be  exercised  under  the  act  of  1816. 
Whether  this  failure  has  perchance  taught  the 
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society  to  be  somewhat  less  ra>h  in  their 
“future”  onslaughts  we  know  not;  this  much 
appears  certain,  however,  that  the  “  fifteen  hun¬ 
dred  pounds”  have  not  yet  returned  to  the 
treasury  of  that  esiimahle  body,  nor  will  they 
ever  il  the  chemists  and  druggists  will  but 
bestir  themselves,  and  resolve  to  combat  and 
defeat  by  a  combination  of  their  own  the  miser¬ 
able  attacks  with  which  they  are  threatened  on 
the  part  of  this  iniquitous  conspiracy. 

We  join  with  our  correspondent  “  Justilia”in 
the  advice  that  a  public  meeting  of  chemists  and 
druggists  be  called  as  speedily  as  possible,  to 
devise  effective  measures  against  the  proceed¬ 
ings  which  the  Medical  Protection  Society 
may  deem  fit  to  take  against  any  individual 
member  of  the  body  of  chemists  and  druggists. 
We  hope,  with  our  correspondent,  that  the  wise 
and  prudent  will  need  no  further  incitement  to 
combine  for  mutual  defence  and  protection  ; 
and  that  they  will  clearly  see  and  understand 
that  their  pecuniary  contributions  to  a  protection 
fund  will,  in  effect,  amount  to  a  premium  on  an 
insurance  against  annoyance,  persecution,  and 
loss,  and,  perchance,  absolute  ruin. 
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At  the  meeting  of  April  18th,  1849,  Mr.  F. 
Pellatt  read  a  paper  on  the  supposed  influence 
of  oxygen  on  the  colour  or  tint  of  flint  glass, 

Tire  author,  in  coinineneing  his  paper,  stated 
that  the  remarks  contained  in  the  same  are  en¬ 
tirely  the  result  of  experience  in  the  manufacture 
of  glass  in  large  quantities,  it  being  only  under 
such  circumstances  that  many  of  the  ciianges 
there  noticed  can  be  observed,  because  they  are 
so  minute  that,  in  dealing  with  small  qtiantities, 
their  occurrence  would  pass  unperceived.  The 
term  lohite  glass  is  comparative  only,  as  no  glass 
is  perfectly  colourless  ;  and,  to  the  practised  eye 
of  the  glassmaker,  there  exist  no  two  pieces  of 
the  same  tint  or  shade.  The  word  colour  is, 
therefore,  used  to  denote  that  particular  tint  or 
shade,  whatever  it  be,  which  all  white,  trans¬ 
parent  glass  possesses.  After  these  introductory 
remarks  the  author  proceeded  to  consider  the 
action  of  oxygen  as  affecting  the  colour  of  flint 
g'a-s  in  two  distinct  particulars:  first,  its  action 
upon  the  glass  mixture  during  its  melting  or 
founding,  and  whilst  in  a  state  of  fusion  ;  and, 
secondly,  during  its  annealing  or  gradual  cool¬ 
ing. 

The  constituents  of  flint  glass  are  silica,  lead, 
carbonate  of  potass,  and  nitrate  of  potass.  The 
silica  is  found  sufficiently  pure  as  fine  sand, 
w^hi  h  abounds  in  various  districts;  that  from 
Allum  Bay,  Isle  of  Wight,  is  much  esteemed. 
The  lead  is  used  in  the  state  of  protoxide  (li¬ 
tharge),  or  deutoxide  (red  leail)  ;  the  potass 
is  the  ordinary  carbonate  and  nitrate  of  potass 
of  commerce.  These,  when  mixed  in  certain 
proportions,  and  subjected  to  a  strong  heat  for 
sixty  or  seventy  houis,  produce  flint  glass.  The 
purer  the  metal  the  more  transparent  the  glass  ; 
yet,  although  all  the  materials  be  chemically 
pure,  a  colourless  glass  is  not  the  product,  but, 
owing  to  some  chemical  change  which  takes 
place  during  the  melting,  the  glass  is  tinted  with 
green.  This  is  generally  stated  to  arise  from  the 
presence  of  oxide  of  iron,  but  the  author  believes 
that,  in  most  instances,  it  is  owing  to  the  want 
of  a  necessary  proportion  of  oxygen  in  the  mix¬ 
ture,  which  the  following  experience  will  go  far 
to  prove. 

The  tint  of  green  is  always  least  when  the  lead 
in  the  glass  mixture  is  in  ghe  highest  state  of 
oxygenation — that  is,  when  red  lead  is  used — 
and  d^^epest  w^hen  litharge  is  employed  in  the 
mixture.  When  an  excess  of  carbonate  of  potass 
is  used  the  green  tint  is  deep  ;  but  this  green 
may  be  entirely  overcome  by  the  use  of  nitrate 


of  potass,  and  superseded  by  a  purple  tint  when 
no  metal  but  lead  is  present. 

Oxygen  being  the  agent  by  which  these  changes 
ill  the  colour  of  glass  are  effected,  the  glassmaker, 
in  order  to  overcome  the  green  tint,  which  is 
always  present  when  the  proportion  of  oxygen  is 
small,  uses  the  oxide  of  manganese,  which  has 
the  property  of  giving  off  its  oxygen  veryslowly. 
An  excess  of  manganese  gives  to  glass  a  purple 
tint,  and,  where  altogether  absent,  the  glass 
is  always  green.  Among  glassmakers  the  terms 
used  to  denote  these  tints  are  “  hiah  ”  and 
“  low” — high  designating  purple,  and  low  green. 

When  the  glass  is  of  a  purple  tint,  owing  to 
an  excess  of  manganese,  the  glassmaker  deoxi¬ 
dizes  the  mass  by  polling  or  thrusting  a  green 
stick  to  the  bottom  of  the  pot,  and  allowing  it  to 
remain  there  until  sufficient  oxygen  has  been 
taken  up,  when  the  purple  tint  will  have  disap¬ 
peared.  During  the  operation  of  polling  gas 
may  be  seen  brightly  burning  upon  the  surface 
of  the  glass. 

The  black  or  amber  colour  in  glass  is  due  to 
the  presence  of  carbon,  which  combines  with  the 
lead  and  iron  in  the  glass  ;  but  if  oxide  of  man¬ 
ganese  is  added  the  dark  amber  colour  disip- 
pears,  and  a  beautiful  light  green  takes  its  place. 
Where  the  oxygen  and  carbon  in  the  mass  is 
evenly  held,  the  glass  at  first  appears  of  a  bright 
green,  but  upon  a  more  lengthened  exposure  to 
the  heat  of  the  furnace  the  green  tint  dis¬ 
appears,  and  the  amber  colour  is  repro¬ 
duced.  The  greater  the  amount  of  heat  to 
which  the  materials  are  to  be  exposed,  the 
greater  the  quantity  of  manganese  required. 
During  the  first  few  hours  that  the  glass  mix¬ 
ture  is  exposed  to  the  action  of  the  fire  no  change 
takes  place,  owing  to  the  heat  being  insufficient 
to  drive  off  the  oxygen  from  the  manganese,  and 
the  mass  appears  semi-opaque  and  milk-white. 
As  soon,  however,  as  the  oxygen  begins  to  be 
evolved  from  the  manganese,  a  bright  deep 
purple  is  given  to  the  mass.  This  colour  gra¬ 
dually  becomes  lessened  in  intensity  as  the  heat 
is  increased,  until  the  glass  is  fit  to  be  mairu- 
faetured. 

The  affinity  of  flint  glass  for  oxygen  is  pro¬ 
bably  due  to  the  quantity  of  lead  which  enters 
into  its  composition,  the  lead  alone  being  acted 
on  when  oxygen  is  abstracted,  as  is  proved  by 
introducing  coal-smoke  over  the  surface  of  the 
fluid  flint  glass  :  the  carbon  of  the  smoke  takes 
the  place  of  oxygen,  the  lead  is  reduced  to  the 
metallic  state,  and,  by  its  density,  sinks  to  the 
bottom  of  the  crucible,  and  the  glass  in  contact 
with  the  smoke  is  found  to  have  assumed  a  green 
colour.  Where  coal  is  employed,  to  prevent  the 
smoke  acting  on  the  glass,  covered  crucibles  are 
made  use  of. 

Where  lead  only  is  used,  and  a  partial  abstrac¬ 
tion  of  the  carbon  takes  place,  the  glass  is  ren¬ 
dered  green  ;  when,  however,  other  metals  enter 
into  the  composition,  e.g.,  the  oxide  of  copper, 
the  deoxidation  of  the  metal  leads  to  the  pro¬ 
duction  of  a  bright  crimson  of  an  opaque  charac¬ 
ter. 

Having  made  some  further  remarks  on  modes 
of  obtaining  various  coloured  glasses,  and  al¬ 
luded  to  the  causes  which  prevent  the  English 
manufacturer  from  competing  with  the  Bohe¬ 
mians,  Mr.  Pellatt  proceeded  to  the  second  part 
of  his  subject. 

Glass  follows  the  usual  law  of  contraction  and 
expansion  ;  and  in  passing  from  the  state  of  duc¬ 
tility  at  which  article.?  are  manufactured  to  the 
solid  state  it  contracts  considerably,  and  gives 
off  caloric  so  quick  y  that  the  outer  portion  be¬ 
comes  set  and  frangible,  while  the  portion  below 
the  surface  is  passing  more  slowly  into  the  same 
state.  Opposing  forces  being  thus  brought  into 
play,  to  prevent  fracture,  the  articles,  when  ma¬ 
nufactured,  are  annealed,  by  being  placed  in 
ovens  of  nearly  the  same  temperature  as  the 
glass,  and  tliey  are  there  allowed  to  cool  gra¬ 
dually.  During  the  process  of  annealing  several 
changes  take  place -the  glass  is  diininiehed  in 
hulk,  becomes  less  brittle,  and  is  altered  in  co¬ 
lour. 

In  the  process  of  annealing  the  purple  colour 
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of  glass  is  invariably  reduced,  and  if  the  process 
is  continued  too  long  the  green  tint  succeeds. 
Glass  of  a  green  colour  (oxide  of  iron  being  the 
colouring  tiiatter)  is,  under  some  circumstances, 
changed  in  the  annealing-oven  to  yellow ;  this 
the  author  attributes  to  deoxidation  of  the  glass, 
caused  by  exposure  to  the  unconsumed  carbon  of 
the  fur  1  in  the  annealing- oven.  The  loss  of  co¬ 
lour  (or  the  change  from  purple  to  green)  which 
takes  place  by  annealing  may  again  be  recovered 
by  gradually  heating  the  glass  to  a  red  heat,  in 
contact  with  atmospheric  air ;  the  green  tint 
then  disappears,  and  the  pink  returns. 

Having  noticed  several  instances  in  which  a 
gradual  change  in  the  colour  of  the  glass  had 
taken  place  by  exposure  to  the  atmosphere — and 
this  is  particularly  the  case  with  the  Bohemian 
plate  glass,  owing  to  manganese  being  used — 
the  author  concluded  his  paper  as  follows: — 

“  I  have  thus  brought  forward  a  few  examples 
tending  to  prove  that  the  changes  in  colour  of 
glass  are  due  to  the  presence  or  absence  of  a 
given  proportion  of  oxygen.  Manganese,  as  a 
metal,  gives  no  colour  to  glass,  although,  by  the 
oxygen  which  it  yields  to  the  lead  in  the  mix¬ 
ture,  a  purple  colour  is  produced.  That  the 
manganese  has  nothing  to  do  with  the  produc¬ 
tion  of  the  purple  colour  is  evident  from  the  fact 
that  upon  reducing  the  quantity  of  oxygen, 
either  by  polling  or  subjecting  the  glass  to  a 
long-continued  heat,  or  by  submitting  it  to  the 
action  of  carbon,  the  purple  colour  is  removed, 
though  the  manganese  still  remains.  Iron  and 
copper  also  assume  different  colours  when  com¬ 
bined  with  different  proportions  of  oxygen.  If 
this  be  true,  may  not  all  colours  in  glass  (as  well 
as  the  colours  of  the  oxides  of  metals,  such  as 
iron,  copper,  and  lead)  be  due  to  the  combina¬ 
tion  of  certain  proportions  of  oxygen  with  the 
metal  or  metals  present,  so  as  to  induce  a  parti¬ 
cular  molecular  arrangement  from  which  the 
glass  has  the  power  of  absorbing  a  particular  co¬ 
lour  ?” 

A  lengthened  discussion  followed  the  reading 
of  the  paper,  in  which  Mr.  A.  Pellatt,  Mr. 
Christie,  Mr.  Wilson,  Mr.  Palmer,  and  other 
gentlemen  connected  with  the  manufacture,  took 
part ;  at  the  close  of  which  the  thanks  of  the 
meeting  were  voted  to  Mr.  E.  PeUatt  for  his 
communication. 
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Thursday,  March  29,  1849. 

EXAMINATION  OF  THE  PROXIMATE  PRINCIPLES 
OF  SOME  OF  THE  LICHENS,  BY  MR.  J.  STENHOUSE. 

Gyrophora  pustulata.—The  author  states  that 
this  lichen,  which  is  the  “Tripe  de  Roche”  of 
the  Canadian  hunters,  has  been  long  employed 
by  the  manufacturers  of  archil,  though  the 
quantity  of  colouring  matter  contained  in  it  is  by 
no  means  considerable,  being  little  more  than  a 
twelfth  of  that  m  the  Roccellei  Montagnei.  The 
Gyrophora  pustulata,  on  which  the  author  ope¬ 
rated,  w’as  brought  from  Norway,  where  it  is 
annually  collected  in  considerable  quantities  for 
the  manufacture  of  archil,  Ihe  colouring  prin¬ 
ciple  was  extracted  by  maceration  with  milk  of 
lime,  and  was  precipitated  in  a  gelatinous  state 
by  neutralizing  the  lime  solution  by  muriatic 
acid,  precisely  in  the  way  so  freciuendy  described 
in  the  author’s  former  paper  (“Phd.  Trans.,” 
1848).  Ihe  precipitate  was  gently  dried,  and 
then  dissolved  in  hot  spirits  of  wine.  On  the 
cooling  of  the  liquid,  the  colouring  principle  was 
deposited  in  small  soft  crystals,  which,  by  di¬ 
gestion  with  animal  charcoal,  and  repeated 
crystallizations,  were  rendered  quite  colourless. 
This  principle,  to  which  the  author  has  given  the 
name  of  “  Gyrophoric  acid,”  is  almost  insoluble 
in  either  hot  or  cold  water,  and  is  also  much  less 
soluble  in  hot  spirits  of  wine  than  either  orsellic, 
erjthric,  or  any  of  the  analogous  colouring 
principles.  It  is  neutral  to  test-paper,  and  pos¬ 
sesses  no  saturating  pow'er,  as  the  smallest 
quantity  of  an  alkali  gives  its  solutions  an  alka¬ 
line  reaction.  Gyrophoric  acid  strikes  a  bright 
red  fugitive  colour  with  hypochlorite  of  lime  ; 
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and  when  macerated  with  a  solution  of  ammonia 
it  is  slowly  converted  info  a  purplish -red  colour¬ 
ing  matter,  similar  to  that  yielded  by  the  analo¬ 
gous  acids  under  the  same  circumstances.  When 
subjected  to  analysis,  the  formula  of  gyrophoric 
acid  was  found  to  be  C35  Hjg  Ojj.  Gyrophoric 
acid,  when  boiled  for  some  hours  in  alcohol, 
yields  an  ether  similar  in  appearance  and  pro¬ 
perties  to  the  erythric  and  lecanoric  ethers.  Its 
formula  is  C4  H5  Oj  +  CjgHjgOjj.  Gyrophoric 
acid  unites  with  the  alkalis  and  metallic  oxides  ; 
but  the  compounds  which  it  terms  possess  little 
stability,  and  cannot  be  procured  of  an  uniform 
composition. 

Lecanora  Tartarea, — This  lichen,  like  the  Gy- 
rophora  pustulata,  has  been  employed  from  an 
early  period  in  the  manufacture  of  archil.  It  is 
found  in  considerable  abundance  in  the  hilly 
districts  of  the  northern  parts  both  of  Scotland 
and  Ireland.  The  lichen  on  which  the  author 
operated  came  from  Norway.  He  found  it  also 
to  contain  gyrophoric  acid  in  much  about  the 
same  quantity  as  the  Gyrophora  pustulata.  This 
fact  was  established  by  the  analysis  of  the  acid 
itself,  and  of  its  ether  compound. 

Brom-orcine.— In  the  author’s  former  paper  on 
the  proximate  principles  of  the  lichens  he  de¬ 
scribed  a  crystalline  body  obtained  by  cautiously 
adding  bromine  to  an  aqueons  solution  oforcine. 
In  this  second  part  he  states  that  in  the 
“  Comptes  Rendus”  for  August,  of  the  same 
year,  Messrs.  Laurent  and  Gerhardt  describe  the 
very  same  compound,  obtained  in  precisely  the 
same  way,  without  even  hinting  that  it  had  been 
previously  discovered.  These  gentlemen,  how’- 
ever,  give  a  different  formula  for  the  compound, 
viz.,  Ci4  H5  Bfg  O4 ;  or,  orcine  in  which  three 
equivalents  of  hydrogen  are  replaced  by  three 
equivalents  of  bromine ;  and  the  author  is  dis¬ 
posed  to  adopt  this  formula,  as,  on  repeating  the 
analysis  of  the  compound,  he  found  that  he  had 
somewhat  over-estimated  the  amount  of  bromine 
contained  in  it,  while  its  other  constituents 
were  determined  correctly  enough. 

Beta-oreine.— This  substance  may  be  obtained 
from  usnic  acid,  either  by  destructively  distilling 
it,  or  by  acting  on  it  with  alkalis.  Beta-orcine 
crystallizes  very  beautifully  in  four-sided  prisms, 
surmounted  ateitherendbt  four-sided  pyramids. 
These  crystals  have  a  brilliant  lustre,  and  are 
from  three  quarters  of  an  inch  to  an  inch  long. 
Their  solution  strikes  a  fugitive  bright  red 
colour  with  hypochlorite  of  lime,  and  with  a 
solution  of  ammonia  it  yields  a  permanentblood- 
red  colouring  matter,  which  becomes  darker 
on  standing.  The  formula  of  beta-orcine — 
which,  however,  is  merely  empirical  —  is 

^IG  ®io  - 

Quintonitrated-erythromannite. — In  his  former 

paper  on  the  lichens  the  author  has  described, 
under  the  name  of  pseudo-orcine,  a  remarkably 
beautiful  crystalline  body,  which  is  obtained  by 
boiling  either  picro-erythrine,  or  erythric  acid, 
with  an  excess  of  lime  or  baryta.  This  substance 
he  then  regarded  as  very  analogous  to  mantiite, 
both  in  its  composition  and  properties  ;  and,  this 
view  having  been  amply  verified  by  an  experi¬ 
ment  which  he  has  recently  made,  he  has  been 
induced  to  change  the  name  of  this  compound  to 
erythro-mannite,  as  at  once  indicating  its  origin 
and  most  striking  properties.  After  referring  to 
the  discovery  of  Messrs.  Flores,  Domonte,  and 
Menard,  of  “  Mannite  quintonitrique,”  or  man- 
nite  in  which  five  equivalents  of  water  are 
replaced  by  five  equivalents  of  nitric  acid,  and 
which  possesses  the  remarkable  property  of  deto¬ 
nating  so  violently  when  struck  by  a  hammer  that 
M.  Sobrero  has  proposed  employing  it  instead  of 
fulminate  of  mercury,  in  the  manufacture  of 
percussion-caps,  the  author  states  that,  when 
erythromannite  is  treated  with  fuming  nitric 
acid  in  exactly  the  same  way  as  mannite,  it 
yields  a  perfectly  analogous  compound,  or 
erythro-mannite,  in  which  five  equivalents  of 
water  are  replaced  by  five  equivalents  of  nitric 
acid.  This  compound,  which  he  has  called 
quintonitrated-erythromannite,  is  also  insoluble 
in  water,  but  crystallizes  out  of  hot  spirits  in 
large  flat  crystals,  resembling  those  of  benzoic 


acid,  only  larger,  and  exhibiting  a  much  more 
pearly  lustre.  Quintonitrated-erythromannite 
also  detonates  with  great  violence  when  itismixed 
with  a  little  dry  sand,  and  is  strongly  struck 
with  a  hammer.  In  order  to  exhibit  more  dis¬ 
tinctly  the  close  analogy  which  subsists  between 
the  lour  compounds,  their  rational  formula  are 
given,  viz.  : — 

Mannite .  =  Cjj  Hj4  Ojj 

Erythromannite  .  =  Cj,  Hj4  Ojj 

Quintonitrated- mannite  =  C42  Hg  07-r5N  O5 
Quintonitrated-erythro- 1  _  Hg  Og-t-SN  Og. 

mannite . j  ®  “ 

— Lit,  Gaz. 


.MISCELLANEOUS  CORRESPONDENCE. 

DEFECTIVE  EDUCATION  OF  THE 
CHEMIST  AND  DRUGGIST  IN 
ENGLAND. 


[To  the  Editor  of  the  Chemical  Times.] 

Sir, — Much  has  been  written  at  different  times, 
and  much  more  has  been  said,  about  the  educa¬ 
tion  of  the  chemist  and  drugeist  in  this  country ; 
but,  if  we  except  what  has  been  achieved  by  the 
exertions  of  the  periodical  chemical  press,  very 
little  improvement  can  be  said  with  truth  to  have 
been  diffused  among  the  members  in  general. 
That  some  few,  we  may  say  exceptional,  examples 
have  indeed  obtained  since  the  establishment  of 
certain  institutions  having  professedly  for  their 
object  the  advancement  of  the  pharmaceutist,  it 
were  hard  indeed,  after  the  lapse  of  so  long  a 
period,  to  deny ;  but  that  the  performance  has 
been  at  all  equivalent  to  the  promises  so  pro¬ 
fusely  showered  down,  we  also  think  it  would 
be  preposterous  for  any  one  to  attempt  to  main¬ 
tain. 

A  glance  at  the  present  degraded  state  of  ge¬ 
neral  and  analytical  chemistry  among  our  che¬ 
mists  and  druggists  would  throw  some  light  on 
the  actual  state  of  British  pharmacy,  and  would 
furnish  an  adequate  notion  of  the  state  of  the 
proficiency  of  a  body  whose  competence  de¬ 
mands  at  least  an  enlightened  knowledge  of 
chemistry— of  that  science,  indeed,  which  forms 
the  fundamental  basis  of  their  profession,  and 
without  which  it  cannot  be  said,  properly  con¬ 
sidered,  that  pharmacy  has  any  real  existence. 
Yet  it  is  very  much  to  be  regretted  that  more 
than  two  thirds  of  those  who  have  the  name  of 
chemist  and  druggist  are  ignorant  of  the  rudi¬ 
ments  of  their  own  calling,  and  have  no  practical 
acquaintance  with  analytical  chemistry  properly 
so  called.  A  desultory  and  enforced  method  of 
what  is  commonly  called  testing  may  be,  per¬ 
haps,  more  extensively  diffused,  but  a  scientific 
and  systematic  course  of  analysis,  which  alone 
is  competent  to  obviate  erroneous  deductions, 
we  anticipate  is  the  almost  universal  desideratum. 
In  consequence  of  such  a  slate  of  matters  it  is 
naturally  to  be  expected  that  the  wholesale 
dealer  interested  in  the  sophistication  of  his 
goods  imposes  with  impunity  on  the  ignorance 
of  his  purchaser.  But  the  retail  chemist  and 
druggist  rmintentionally  is  doing  injustice  to 
the  prescription  of  the  physician  ;  and  thus  all  in 
conjunction,  chiefly  through  the  ignorance  of 
those  whose  province  it  ought  to  be  to  detect 
adulteration  and  expose  the  fraud,  are  at  once 
imposing  on  the  credulity  of  the  patient,  and 
this  too  frequently  when  the  very  existence  of 
the  latter  is  at  stake. 

When  we  consider  that  obtaining  a  chemical 
in  a  state  of  absolute  purity  is  considered  rather 
as  the  exception  than  the  rule,  it  is  surely  time 
that  more  attention  were  given  to  the  attainments 
of  the  chemist  and  druggist ;  but  more  espe¬ 
cially  that  the  chemical  relations  of  his  business 
were  more  stringently  examined  and  inculcated. 
What  the  actual  amount  of  adulteration,  inten¬ 
tional  or  accidental,  that  is  really  carried  on  is 
we  can,  of  course,  only  conjecture  relatively  from 
the  numerous  exposuies  w'hich  have  from  time 
to  time  been  published  in  the  Chemical  Times ; 
but  .of  the  extraordinary  extent  to  which  it  is 


sometimes  carried  it  is  impossible  that  we  can 
form  an  adequate  notion.  The  only  way  to  pre¬ 
vent  the  continuance  of  such  imposition  is,  of 
course,  to  enlighten  the  chemist  and  druggist,  by 
impressing  more  urgently  than  has  hitherto  been 
done  the  necessity  of  more  extended  acquaint¬ 
ance  with  chemistry  and  chemical  analysis. 
When  this  shall  be  done  we  apprehend  it  will 
prove  the  most  effectual  means  of  banishing  from 
the  province  of  pharmacy  both  the  ignorance  of 
the  chandler  and  the  imposition  of  the  manu¬ 
facturer. 

I  am,  sir,  your  obedient  servant. 

May  19,  1849.  Chemicus. 


APOTHECARIES’ -HALL  AND  THE 
MEDICAL  PROTECTION  SOCIETY. 


[To  the  Editor  of  the  Chemical  Times.] 

Sir, — As  the  late,  and  the  future,  threatened 
persecutions  are  matters  of  serious  consequence 
to  many  of  your  subscribers,  I  beg  leave  to  offer 
the  following  remarks  for  [lublication,  and  the 
consideration  of  the  parties  interested.  It  must 
be  gratifying  to  your  numerous  readers,  and  the 
highly-respectable  body  of  chemists  and  drug¬ 
gists  whose  cause  and  interests  you  so  warmly 
and  so  justly  advocate,  that  you  have,  in  the 
last  number  of  your  journal,  exposed  some  of 
the  secret  doings  of  a  private  and  secret  inqui¬ 
sition,  yclept  “  The  Medical  Protection  So¬ 
ciety.”  Your  correspondent  M.D.  not  having 
furnished  you  last  week  with  the  “  Address”  to 
the  Medical  Pmtection  Society  which  w'as 
read  to  the  members  present  at  their  meeting  at 
the  Freemasons’  Tavern,  Great  Queen- street, 
on  the  26ih  of  March  last,  I  herewith  send 
you  a  verbatim  copy  of  that  address,  as  pub¬ 
lished  in  “  The  Medical  Protection  Circular” 
of  the  2d  of  April.  It  is  the  following  :  — 

“  In  anticipation  of  being  called  upon  to  make 
some  remarks  upon  the  subject  of  late  proceed¬ 
ings,  which  the  form  of  requisition  addressed  to 
the  Medical  Protection-office  implies  is  the  ob¬ 
ject  of  the  present  meeting,  I  l;eg  to  i  omrnit  to 
paper  my  own  impressions  and  opinions  with 
regard  to  the  future  operations  of  the  institution 
in  reference  to  illegal  practice.  I  think  it  par¬ 
ticularly  urgent  on  me  to  make  these  ttate- 
ments  public,  in  order  that  my  intentions  may 
be  thoroughly  understood  by  a  large  portion  of 
the  profession,  who  have  received  an  expensive 
professional  education,  yet  not  all  the  qualifica¬ 
tions  deemed  necessary  for  the  unlimited  treat¬ 
ment  of  diseases.  The  remarks  made  by  counsel 
in  the  recent  case  of  Apothecaries’  Society  v. 
Lobo  evinced  the  powders  which  might  be  exer¬ 
cised  under  that  act,  and  certainly  tneir  strin¬ 
gency  was  made  very  manifest.  But  I  believe 
there  W'as  no  such  opinion  expressed  as  to  the 
extent  to  which  this  institution  w’ould  avail 
itself  of  those  powers.  The  consequences  of 
this  uncertainty  have  been  at  once  amusing  and 
distressing. 

“  The  Medical  Protection-office  has  been  the 
repository  of  various  extraordinary  revelations, 
the  particulars  of  which  must  not  be  made 
public,  but  it  hears  on  one  hand  of  an  influen¬ 
tial  body,  who,  having  a  fund,  are  determined 
to  oppose  its  designs.  It  is  visited  by  members 
of  the  College  of  Surgeons  in  the  greatest  con¬ 
sternation,  and  lastly  ; — but  the  following  adver¬ 
tisement,  copied  from  the  Times  of  Maich  10, 
will  explain  more  fully  ; — ‘  Medical. — To  be 
disposed  of,  for  the  sum  of  £400,  a  handsome  and 
well-stocked  shop,  with  a  good  practice  at¬ 
tached,  in  a  thickly-populated  neighbourhood, 
the  present  returns  £400  per  annum,  which  in 
the  hands  of  a  qualified  person  would  be  greatly 
increased.’ 

“  This  makes  the  third  which,  to  my  own 
knowledge,  has  been  advertised  for  sale,  in  con¬ 
sequence  of  the  late  conviction ;  and  one  has 
already  changed  hands  under  most  distressing 
circumstances. 

”  The  fact  is,  that  chemists  and  druggists  have 
so  long  been  accustomed  to  pi  escribe,  and  even 
to  visit,  with  impunity,  it  could  scarcely  be 
matter  of  surprise  that  young  men  who,  having 
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attended  all  the  necessary  lectures,  and  under¬ 
gone  all  the  forms  of  a  professional  education, 
except  that  most  important  one,  viz.,  a  successful 
examination,  should  imagine  themselves  more 
qualified  than  the  chemists  and  druggists,  and, 
encouraged  by  the  success  which  attended  their 
unblushing  assumption  of  professional  practice, 
and  the  quiescence  of  Apothecaries’-hall,  should 
assume  with  defiance  a  position  which  their 
examiners  had  decided  them  incapable  of  filling. 

“I believe, however, now  that  such  persons  will 
pause  before  they  commence  a  similar  S5’’stem, 
for  they  will  soon  find  that  those  whose  example 
they  might  feel  inclined  to  follow  will  most 
assuredly  bo  compelled  to  succumb  before  a 
course  of  action  already  determined  upon,  viz.,  a 
vigorous  prosecution  against  every  prescribing 
and  visiting  chemist  and  druggist,  and  I  need 
scarcely  say  against  every  unqualified  practitioner 
who  assumes  a  position  above  the  grade  of  a 
chemist  and  druggist. 

“  Of  course  the  most  active  exertions  will  be 
necessary,  and  not  alone  on  the  part  of  the  office  ; 
it  will  be  requisite  also  that  every  member  of  it 
be  engaged  in  the  cause.  It  is  to  be  hoped  also 
that  members  holding  only  the  diploma  of  the 
College  of  Surgeons  will  assist  in  this  object  for 
the  honour  of  the  body;  for  it  is  one  of  the 
grand  features  of  this  institution  to  combine  all 
authorized  grades  of  the  profession,  upon  the 
reasonatde  supposition  that,  thus  united,  and 
divested  of  antagonism,  they  might  together 
form  a  phalanx  powerful  enough  to  cope  with 
that  immense  body  of  practitioners  possessing  no 
qualification  at  all,  who,  whilst  the  profession 
are  striving  after  medical  reform,  have  been 
undermining  the  ground  round  the  whole  fabric. 

“  To  attack,  then,  the  greater  evil  unitedly 
would  be  better  policy  than  to  weaken  the 
strength  of  the  fabric  by  points  of  difference, 
which,  after  all,  are  mere  matters  of  opinion, 
whilst  the  evil  complained  of  is  a  great  fact  known 
both  in  and  out  of  the  profession.  In  order, 
therefore,  to  effect  a  public  good,  I  will  show 
how'  the  qualified  practitioner  will  benefit  by  the 
system,  and  how  he  may  safely,  nay,  very 
largely,  subscribe  for  the  purpose,  with  the 
absolute  certainty  of  his  subscription  being  re¬ 
turned  to  him  tenfold.  I  wish  to  put  the  ques¬ 
tion  in  a  new  light,  that  is,  in  the  position  of 
pounds,  shillings,  and  pence,  and  I  have  it  in  my 
power  to  do  this  in  connection  with  the  late  case. 
The  defendant  has  himself  acknowledged  that  he 
was  engaged  to  attend  sixteen  cases  of  midwifery, 
all  of  which  he  lost  after  the  trial ;  some  pre¬ 
senting  one  excuse,  and  some  another,  for  dis¬ 
pensing  with  his  attendance. 

“  I  will  not  answer  for  the  correctness  of  the 
defendant’s  statement,  but  I  think  it  not  im¬ 
probable.  Now,  is  it  not  a  fair  supposition  that 
these  sixteen  cases  were  distributed  amongst 
the  medical  men  in  the  immediate  neighbour¬ 
hood  ? 

“  Taking  for  granted,  then,  the  indisputable 
premises,  that  each  man’s  subscription  will  re¬ 
turn  to  him,  either  directly  or  indirectly,  the 
amount  of  his  contribuiion,  with  interest  in¬ 
calculable,  the  next  question  arises,  in  what 
manner  is  the  fund  to  accumulate  for  carrying 
out  the  principles  advocated  by  the  Medical 
Protection-office,  and  shown  to  be  practicable, 
in  the  late  case  instituted  through  its  exertions  ? 

“  Had  it  not  been  for  the  opposition  which  the 
Medical  Protection-office  met  with  at  the  com¬ 
mencement  of  its  career,  which  very  materially 
checked  its  onward  progress,  though,  at  the 
worst,  it  has  only  delayed  it  to  a  future  day, 
even  by  this  short  space  of  time  it  might  have 
contributed  to  such  a  fund.  But  the  receipts, 
in  consequence  of  the  large  staff  necessary  to  its 
working,  have  not  yet  repaid  its  founder  the 
sums  expended  upon  its  establishment;  there¬ 
fore,  for  the  present,  this  is  not  practicable. 

“  The  calculation  relative  to  the  fund  was  made 
upon  the  expectation  of  obtaining  four  or  five 
thousand  members  out  of  the  thirty  thousand 
medical  men  in  the  kingdom,  whereas  there  are 
only  about  eight  hundred  ;  still,  in  nine  months, 
this  is  even  a  wonderful  success,  I  am  happy  to 


state,  however,  and  I  do  it  with  the  greatest 
certainty,  that  the  result  will  eventually  equal 
the  expectations  first  anticipated  ;  for  it  is  a  fact 
that,  wherever  agents  are  established,  the  office 
is  supported.  [Mark  that  !]  For  instance, 
Liverpool  contains  above  forty  members  ;  Man¬ 
chester  the  same ;  Sheffield  twenty  ;  and  every¬ 
where  else  there  are  equal  prospects ;  whilst 
each  week  brings  an  increase  of  from  sixteen  to 
forty  new  members,  that  increase  depending 
entirely  and  only  upon  the  exertions  and  capa¬ 
bilities  of  the  agents.  [Mark  this,  all  ye  che¬ 
mists  and  druggists  in  the  United  Kingdom  ;  ye 
are  beset  with  the  agents  of  this  inquisition.] 
There  are  three  months  yet  to  come  for  the 
completion  of  the  first  year,  when  it  is  anti¬ 
cipated  that  every  actual  expense,  amounting  to 
fifteen  hundred  pounds,  will  have  been  repaid, 
and  this  in  the  face  of  the  most  determined  op¬ 
position.  It  is  here  necessary  to  state  that  the 
calculation  with  regard  to  the  expense  of  prose¬ 
cutions  in  illegal  practice  was  made,  not  upon 
the  expensive  mode  hitherto  adopted  by  the 
Society  of  Apothecaries,  but  upon  the  experi¬ 
ment  of  summary  conviction  before  a  magis¬ 
trate. 

“  To  return,  then,  to  the  fund  which  it  has 
become  necessary  to  raise,  by  an  appeal  to  the 
profession,  this  mode  is  thought  more  preferable 
than  to  increase  the  subscriptions — a  plan  re¬ 
commended  by  many  of  our  members. 

“  The  fund  will  be  placed  in  the  hands  of  a 
treasurer,  who,  upon  each  case  of  illegal  practice 
intended  for  prosecution,  will  be  called  upon  for 
an  advance  of  £10,  a  sum  deemed  sufficient  for 
the  necessary  expenses  over  and  above  County 
Court  fees.  Upon  the  cause  being  gained,  such 
costs  as  are  allowed  by  the  County  Court,  and 
paid  by  the  defendant,  will  be  returned  to  the 
treasurer. 

“The  above  sum  of  £10  allows  only  for  fees 
absolutely  paid,  including  County  Court  fees, 
and  counsel  and  solicitors’  fees ;  but,  as  it  is  an¬ 
ticipated  that  the  office  will  in  some  cases  obtain 
half  the  penalty,  it  is  calculated  that  the  requi¬ 
site  staff  [of  spies  and  informers]  for  procuring 
evidence  may  be  supported  by  this  means ; 
therefore  I  do  not  imagine  that  any  further 
demands  will  be  made  upon  the  treasurer. 

“In  conclusion  I  beg  to  congratulate  members 
of  the  profession  upon  the  new  and  promising 
aspect  of  affairs,  so  likely  to  meet  the  greatest 
grievance  to  which  it  has  been  subject  for  many 
years  ;  and  I  beg  to  express  a  hope  that  members 
will  celebrate  the  first  anniversary  of  the  estab¬ 
lishment  of  the  office  by  a  dinner  at  the  Free¬ 
masons’  Tavern  upon  the  1st  of  July. 

“  (Signed)  “  F.  W.  Breary.” 

I  have  thought  it  advisable  that,  through  the 
medium  of  your  columns,  the  great  body  of 
chemists  and  druggists  should  be  put  in  posses¬ 
sion  of  the  secret  workings  of  their  enemies,  and 
then  it  will  be  their  own  fault  if  they  do  not 
combine  to  defeat  them.  No  single  man  goes 
out  to  fight  an  army.  'Lhe  letters  of  Mr.  Pyke, 
the  barrister,  in  your  late  numbers,  have  laid 
open  to  view  some  of  the  dark  doings  of  the 
trading  company,  and  have  given  some  valuable 
legal  hints  for  the  future  guidance  of  those 
lawyers  who  may  be  called  upon  hereafter  to 
defend  any  action  which  may  be  commenced 
against  a  chemist  and  druggist  or  other  person  not 
holding  the  £20  certificate  of  Rhubarb- hall ;  but 
there  are  not  many  chemists  and  druggists  suffi¬ 
ciently  wealthy  to  retain  “two  clever  counsel,’’ 
and  defray  all  the  customary  legal  and  illegal 
charges  of  a  lawsuit.  Therefore,  would  it  not  be 
advisable  to  call  a  public  meeting  of  all  the 
chemists  and  druggists  in  the  United  Kingdom, 
for  the  purpose  of  forming  and  carrying  out  a 
plan  of  operations  which  would  entirely  defeat 
the  prosecutors,  persecutors,  spies,  informers,  and 
all  that  gang  ?  'I’liere  can  be  but  one  opinion  on 
this  point.  All  will  say  ay; — but  what  w  the 
plan  which  may  be  considered  reasonable  and 
feasible  ? 

The  first  step  has  been  suggested  by  yourself 
in  your  last  leading  article,  and  was  also  strongly 
recommended  by  your  correspondent  M.D.,  to 


whom  the  threatened  victims  are  indebted  for 
his  expose  of  the  secret  iniquities  of  the  upstart, 
illegal,  persecuting  society ;  therefore,  the  che¬ 
mists  and  druggists,  the  Scotch,  Irish,  and 
foreign  diplomas,  should  assemble  and  meet 
together, — should  combine  at  once,  under  the 
title  of  “  The  Chemists  and  Druggists’  Mutual 
Protecting  Society.’’  They  should  raise  a  fund 
by  subscribing  £1  Is.  each,  and  as  much  more 
as  the  wealthier  class  can  spare,  and  so  secure 
ample  funds  to  vigorously  defend  any  action  that 
may  be  hereafter  brought  against  any  one  of  them 
by  the  medical  persecuting  society,  or  its  allies, 
or  imitators. 

Let  every  subscriber  enter  his  name  and  address 
in  a  grand  ledger  to  be  kept  for  that  purpose; 
and  on  payment  of  his  subscription  let  him  have 
a  protection  ticket  signed  by  the  secretaries  and 
treasurers,  and  sealed  with  a  proper  seal,  so  that 
in  the  event  of  a  subscriber  coming  under  the 
persecution  or  prosecution  of  the  apothecaries, 
or  other  persons  illegally  assuming  rights  and 
privileges,  he  may  at  once  seek  and  find  protec¬ 
tion  from  “The  Chemists  and  Druggists’  Mutual 
Protecting  Society.”  But  that  is  not  enough. 
This  society  should  prepare  a  petition  to  be 
signed  by  its  members,  to  be  presented  imme¬ 
diately  to  Parliament  by  an  influential  member 
of  the  House  of  Commons.  That  petition  should 
set  forth  the  fact  that  the  chemists  and  druggists 
are  a  numerous  and  influential  body,  and,  for  the 
most  part,  better  educated  than  the  apothecaries 
generally.  They,  the  petitioners,  should  explain 
their  grievances,  and  expose  the  operations  of 
“The  Medical  Protection  Society”  against  them, 
under  the  title  of  “  The  Apothecaries’  Company;” 
and  they  should  also  show,  by  extracts  from  the 
published  proceedings  of  that  society,  their 
threatened  intention  of  prosecutions  and  perse¬ 
cutions,  &c.  The  petitioners  should  use  every 
argument  available  to  show'  the  anomalous 
position  in  which  the  trading  Society  of  Apo¬ 
thecaries  stand  in  reference  to  the  medical 
profession  generally ;  and  that  it  would  be 
advisable  to  repeal  at  once  the  very  objectionable 
act  of  1815,  54th  Geo.  III.,  c.  194. 

They  should  show  that  it  would  be  tyrannical 
and  unjust  to  interfere  with  the  general  estab¬ 
lished  custom  of  chemists  and  druggists ;  that 
it  would  be  unjust  to  interfere  with  their  right 
and  custom  to  make  up  physicians’  prescriptions ; 
and  tyrannical  and  unjust  to  interfere  with  the 
right  of  the  public  to  have  their  physicians’ 
prescriptions  made  up  where  they  please. 

They  should  pray  that  the  54th  George  III., 
c.  194,  be  forthwith  repealed. 

And  they  should  endeavour,  without  loss  of 
time,  to  get  an  influential  member  of  Parliament 
to  bring  in  a  short  bill  to  repeal  that  obnoxious 
act. 

There  should  be  a  circular  sent  to  every 
chemist  and  druggist  in  the  kingdom,  directing 
his  attention  to  the  reported  proceedings  of  the 
Apothecaries’  Company  and  the  Medical  Protec¬ 
tion  (persecuting?)  Society,  as  noticed  in  Nos. 
140  and  142  of  the  Chemical  Times,  May  5th  and 
19th;  and  calling  upon  him  to  attend,  either 
personally  or  by  proxy,  a  public  meeting  to  be 
held  on  the  at  the  Freemasons* 

Tavern,  the  London  Tavern,  the  Hall  of  Com¬ 
merce,  or  one  of  the  theatres,  as  most  feasible, 
and  to  bring  with  him,  or  send  by  his  proxy, 
his  subscription  of  £1  Is.  at  the  same  time  and 
place. 

Books  of  subscription  should  be  opened  in 
every  town  in  the  kingdom,  where  subscribers 
might  add  to  the  fund  to  be  raised  for  this 
righteous  cause. 

It  is  reasonable  to  expect  that  the  wise  and 
prudent  will  readily  combine  in  order  to  defend 
each  other  from  the  threatened  prosecutions  and 
persecutions  ;  and  that  they  will  see  and  under¬ 
stand  that  their  subscriptions  to  such  a  fund 
would  be,  in  effect,  an  insurance  against  annoy¬ 
ance.  persecution,  loss,  and  consequent  ruin. 

It  has  been  shown  that  the  members  of  the 
soi-disant  Medical  Protection  Society  (that  is, 
the  apothecaries)  are  all  numbered,  in  order  that 
their  shameless  proceedings  may  be  carried  on. 
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against  their  unsuspecting  neighbours  in  secret, 
like  the  proceedings  of  the  Inquisition  of  old, 
and  that  under  such  an  iniquitous  state  of  affairs 
it  is  impossible  to  tell  a  friend  from  a  foe  ;  there¬ 
fore,  I  suggest  that  it  will  be  more  prudent  to 
combine,  and  resolve  to  retaliate  upon  that  body 
indirectly,  by  avoiding  all  intercourse,  profes¬ 
sional  or  otherwise,  with  any  member  of  tiie 
Apothecaries’  Company,  and  being  resolved  to 
consult  and  employ  profess  onally  for  ourselves 
and  families,  in  future,  only  physicians,  accou¬ 
cheurs,  and  pure  surgeons.  Let  every  member 
of  the  future  Chemists  and  Druggists’  Mutual 
Protection  Society  act  up  to  this  suggestion 
until  the  Apothecaries’  Act  is  repealed,  and  the 
iniquitous  “  Medical  Protection  Society”  exter- 
miirated. 

And  now  to  business.  Let  a  public  meeting 
of  chemists  and  druggists  be  at  once  convened, 
and  the  sinews  of  war  collected,  and  success  will 
follow. 

I  am,  sir,  your  obedient  servant, 

One  Devoted  to  the  Rigiit  Cause — 

JUSTITIA. 


MISCELLANEA. 

SPECIFICATIONS  OF  PATENTS 
KECENTLY  ENROLLED. 


James  Anderson,  of  Abbotsford-place,  in  the 
county  of  Glasgow,  North  Britain,  starch- 
manufacturer,  for  a  certain  improved  mode  of 
separating  the  different  qualities  of  potatoes,  and 
other  vegetables.  Patent  dated  November  11th, 
1848.  Enrolled  May  9th,  1849. 

This  invention  has  reference  to  a  means  of 
dividing  or  separating  roots  or  vegetables,  such 
as  potatoes,  into  different  classes,  according  to 
their  economical  value ;  or,  in  other  words, 
according  to  the  amount  of  solid  nutriment  con¬ 
tained  in  each.  It  is  also  equally  applicabb  for 
other  vegetables,  such  as  carrots,  turnips,  &c. 

According  to  actual  experiment  on  the  potato, 
the  patentee  finds  that  the  specific  gravity  of  a 
potato  containing  twenty  per  cent,  of  solid  nutri¬ 
ment  is  about  1.080  (taking  distilled  water  at  the 
temperature  of  56°  Fahrenheit  as  unity)  ;  and 
that  the  potato  of  this  quality  will  accordingly 
siiik  in  water  or  any  other  fluid  of  less  than  that 
density,  or  indicating  a  density  of  less  than  16° 
Twaddell;  while  a  tuber  containing  nutritious 
properties  to  the  extent  of  thirty  per  cent,  is  of 
a  specific  gravity  of  1.120,  or  equivalent  to  a 
liquid  indicating  a  density  of  24°  Twaddell, 
and  will  accordingly  sink  in  a  liquid  of  less 
specific  gravity  than  1.120.  The  patentee 
proposes  to  avail  himself  of  the  respective 
specific  gravities  of  vegetables  as  a  means  of 
sorting  potatoes  and  other  vegetables  into 
two,  three,  or  several  classes,  according  to 
the  amount  of  nutritive  matter  respectively 
contained  m  them.  For  this  purpose  he  places 
the  vegetables  in  a  pool,  or  vessel  containing 
water  or  other  fluid,  brought  to  the  density 
suited  to  the  quality  of  the  article.  This  is 
easily  effected  by  adding  to  the  immersion  water 
salt,  or  a  little  clay,  or  other  earthy  matter  in 
solution.  The  lighter  tubers,  &c.,  will  float  on 
the  surface,  and  the  heavier  ones  will  sink  to  the 
bottom,  and  may  accordingly  be  collected 
separately ;  these  two  qualities  may  then  be 
further  subjected  to  immersion  in  liquids  of 
greater  and  less  specific  gravity,  according  to 
their  qualities,  and  may  by  that  means  be  still 
further  divided  into  different  sorts. 

The  patentee  claims  the  system,  method,  or 
process  of  assorting  tubers,  or  other  vegetable 
matters,  into  different  classes,  accoiding  to  their 
respective  economical  value,  or,  in  other  terms, 
to  the  amount  of  nutritive  matter  which  they 
respectively  contain. 


PATENTS  RECENTLY  GRANTED. 

LIST  OF  ENGLISH  PATENTS  FOR  THE  WEEK 

ENDING  MAY  15tH,  1849. 

Charlotte  Smith,  wife  of  Jabez  Smith,  of 


Bedford,  in  the  county  of  Bedford,  for  improve¬ 
ments  in  certain  articles  of  wearing  apparel. 
Patent  dated  May  14th,  1849  ;  six  months. 

Samuel  Allport,  of  Birmingham,  gunmaker, 
for  a  certain  improved  method  of  making  or 
manufacturing  a  certain  part  or  parts  of  looms 
used  in  weaving.  Patent  dated  May  14th,  1849  ; 
six  months. 

William  Phillips  Parker,  of  Lime-street,  in  the 
city  of  London,  gentleman,  for  improvements  in 
the  construction  of  pianofortes.  Patent  dated 
May  15th,  1849;  six  months.  —  (Communication.) 

John  Thorn,  of  Ardwich,  near  Manchester, 
calico-printer,  for  improvements  in  cleansing, 
scouring,  or  bleaching  silk,  wmollen,  cotton,  attd 
other  woven  fabrics  and  yarns,  and  in  dyeing 
fabrics  and  yarns  when  printed.  Patent  dated 
May  15th,  1849  ;  six  months. 

Ilenry  Bessemer,  of  Baxter-house,  Old  St. 
Pancras-road,  engineer,  and  John  Sharp  Cro- 
martie  Hey  wood,  of  Islington,  both  in  the  county 
of  Middlesex,  for  improvements  in  expressing 
and  treating  oils,  and  in  the  manufacture  of  var¬ 
nishes,  pigments,  and  paints.  Patent  dated  May 
15th,  1849  ;  six  months. 

Mo-es  Poole,  in  the  city  of  London,  gentleman, 
for  improvements  in  appara'us  fur  drawing  fluids 
from  the  human  or  animal  body.  Patent  dated 
May  15th,  1849  ;  six  months.  —  (Communicatidn.) 

Louis  Alfred  De  Chatanvillard,  of  Rue  St. 
Lazare,  in  the  Republic  of  Fiance,  gentleman,  for 
improvements  in  firearms,  cartridges,  bullets, 
bayonets,  and  ordnsnee.  Patent  dated  May 
15ih,  1849;  six  months.  — (Communication.) 


PATENTS  RECENTLY  EXPIRED. 


T.  Dunkin,  of  Bordeaux,  in  France,  late 
officer  in  the  Hussars,  for  certain  improvements 
in  the  mode,  method,  or  system,  of  obtaining  or 
pioducing  duplicate  cipies  of  manuscripts, 
writings,  and  drawings  ;  and  in  the  apparatus  or 
machinery  used  in  the  same.  Patent  dated  May 
13th,  1835;  expired  May  13th,  1849. 

C.  Chubb,  of  L'ardoii,  lock- manufacturer,  for 
ceriain  improvements  in  the  means  of  making 
secure  receptacles  for  property,  such  receptacles 
being  either  fi.xr  d  or  transporiable,  and  being 
such  as  are  usually  called  strong  doors,  safes, 
chests,  and  boxes.  Patent  dated  May  13th, 
1835;  expired  May  13th,  1849. 

FI.  Dunnington  and  W.  Copestake,  of  Staple- 
ford,  lace- manufacturers,  for  certain  improve¬ 
ments  in  making  or  manufacturing  lace.  Patent 
dated  May  13th,  1835  ;  expired  May  13th,  1849. 

J.  Buchanan,  of  Ramsbottom,  millwright,  for 
certain  improvements  in  the  construction  of 
cylinder  printing-machines  used  for  printing 
paper,  calico,  and  other  fabrics.  Patent  dated 
May  13ih,  1835  ;  expired  May  13th,  1849. 

P.  F.  Ficher,  Middlesex,  merchant,  for  certain 
improvements  in  pianofortes.  Patent  dated 
May  13ih,  1835;  expired  May  13bh,  1849. 

(Communication. ) 

J.  Ody,  Strand,  patent  truss- manufacturer, 
for  an  improved  construction  of  w'ater-closets. 
Patent  dated  May  13th,  1835  ;  expired  May 
13th,  1849. 

C.  Shafhautl,  London,  gentleman,  for  an  im¬ 
provement  in  the  mode  of  manufacturing  mal¬ 
leable  iron.  Patent  dated  May  13th,  1835  ; 
expired  May  13th,  1849. 


The  Palma-christi  or  Castor-oil  Plant. — 
Coffee  and  cocoa  being  no  longer  exported  from 
this  colony  save  in  very  small  quantities,  there 
remains  but  sugar  as  an  object  of  any  profit  to 
our  trade  with  the  mother  country,  but  upon  a 
vast  scale,  and  with  great  capital ;  small  sugar 
estat' s,  as  the  proverb  but  too  truly  says,  en¬ 
gendering  great  difficulties.  Nevertheless  Pio- 
vidence  has  surrounded  the  inhabitants  of  the 
tropics  with  a  multitude  of  other  useful  plants — 
among  others,  the  palma-  christi.  Wherefore, 
then,  do  they  not  turn  to  the  culture  of  this 
precious  shrub,  which  increases  w'ith  so  as- 
tonishii  g  a  rapidity  in  all  soils,  without  being 
liable  to  the  ravages  of  stock  f  It  would  prove  a 
great  help  to  the  smaller  proprietors  if  they 


would  condescend  to  bestow  some  little  atten¬ 
tion  upon  its  cultivation.  A  single  tree  of  the 
palma-christi  is  estimated  to  yield  about  two 
quarts  of  grain  per  annum,  weighing  about  8  lbs. 
Consequently  a  carre  (three  and  a  half  acres)  of 
land,  planted  five  feet  apart,  would  produce 
about  12,0001bs.  of  grain,  with  almost  no  labour. 
The  grain  may  be  sold  to  great  advantage,  parti¬ 
cularly  at  Marseilles.  An  inhabitant  of  the 
quarter  of  St.  Ann  has  already  planted  in  palma- 
christi  several  carres  of  land  upon  one  of  his 
sugar  estates,  from  which  he  expects  to  derive  as 
much  net  profit  as  could  be  yielded  by  the  cane. 
Barbados— known  as  the  classic  ground  of 
colonial  agriculture  before  and  since  the  emanci¬ 
pation — has  for  many  years  been  shipping  to 
England  considerable  quantities  of  castor  oil. 
But  it  would  be  far  more  advantageous  to  ex¬ 
port  the  grain  in  its  natural  state,  owing  to  the 
expense  of  working  hands  in  the  colonies,  and 
the  absence  of  proper  machinery  for  its  tritura¬ 
tion  and  pressure.  Besides,  the  residue,  as  a 
manure,  would  realize  some  value  in  France. 
The  only  trouble  requisite,  therefore,  would  be 
that  of  gathering  the  seeds,  drying  them  in 
troughs,  picking  them,  and  then  sending  to 
market.  It  is  known  that  castor  oil  {I’hxdle  de 
ricin)  is  usefully  employed  in  the  manufacture 
of  soap,  and  that  France  is  tributary  to  foreigners 
for  oleaginous  seeds  to  the  extent  of  upwards  of 
thirty  mdlions  of  francs  ;  so  that  there  needs  be 
no  fear  of  an  outlet  being  wanting.  The  castor- 
oil  plant  {Ricinus)  has  been  naturalized  in  the 
south  of  France,  where  it  is  annual,  and  there¬ 
fore  less  profitably  cultivated  than  in  the  colonies, 
and  where,  therefore,  it  is  only  retained  as  an 
ornament  for  the  garden.  The  Ricinus  has  the 
advantage  over  the  Gigiri  of  being  secure  not 
only  against  the  ravages  of  he;biverous  animals, 
but  of  rats,  mice,  and  birds,  which  are  so  fond 
of  the  latter  production. — Martinique  Paper. 


TO  CORRESPONDENTS. 

“  Chemicus.” — No.  139.  Our  correspondent  pro¬ 
fesses  to  be  a  constant  reader ;  we  wunder  how 
the  lecture  in  question  could  have  escaped  his 
attention. 

“  Inquirer.” — The  subject  on  which  our  corre¬ 
spondent  addresses  us  is  not  within  our  province. 

“  W.  B.” — A  very  good  blue  writing  ink  may  be 
prepared  as  follows  : — 

Take  of  Sulphate  of  iron,  4  ounces. 

Sulphuric  acid,  drachms. 

Nitric  acid,  a  sufficiency  (about  1 
ounce). 

Ferrocyanide  of  potassium,  6  ounces. 

Water,  a  sufficiency. 

Dissolve  the  sulphate  of  iron  in  one  pint  of  water, 
add  the  sulphuric  acid,  and  heat  the  solution  to 
boiling  ;  pour  in  the  nitric  acid  in  small  quanti¬ 
ties  at  a  time,  continuing  the  boiling  until  the 
iron  is  peroxidized.  Dissolve  the  ferrocyanide  of 
potassium  in  two  pints  of  water,  and  add  the 
former  solution,  when  cold,  to  this.  Collect  the 
precipitate  that  will  be  formed  on  a  filter,  and 
wash  it  carefully  with  distilled  water  until  the 
blue  precipitate  begins  to  dissolve  in  the  water. 
It  will  now  be  found  to  be  soluble  in  pure  water, 
although  insoluble  in  water  holding  any  other  salt 
in  solution.  Rub  the  washed  precipitate  now,  in 
a  mortar,  with  distilled  water,  until  a  clear  solu¬ 
tion  is  obtained  of  the  required  intensity  of  colour. 
A  little  oxalic  acid  is  sometimes  added,  but  this  is 
not  necessary,  since,  if  the  above-given  instruc¬ 
tions  be  carefully  followed,  the  precipitate  will  be 
perfectly  and  permanently  soluble  in  pure  water.  . 

“  R.  T.” — We  beg  to  decline  our  correspondent’s 
offer. 

Mr.  Richard  Walker,  Kennington,  is  referred  to 
No.’  128  of  the  Chemical  Times. 

“  X.  Y.  Z.” — We  have  answered  the  same  question 
repeatedly.  We  refer  our  correspondent  to  our 
back  numbers. 

“  A.  B.” — Resineone  is  an  oily  liquid  obtained 
along  with  resinone  during  the  distillation  of 
resin  with  lime. 

“  Mr.  Miller,  Bristol.”— Apply  to  the  editor  of  the 
Patent  Journal. 

“  Nemo.” — The  matter  must  stand  over  for  five  or 
six  weeks. 
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ORIGINAL  SERIES. 

ON  BENZOLE:  ITS  NATURE  AND 
UTILITY. 

A  LECTURE. 

By  C.  B.  MANSFIELD,  Esq. 

[Continued from  page  389.] 

Benzole  approaches,  in  its  nature  and  proper¬ 
ties,  more  nearly  to  ether  than  to  any  other  of  our 
usual  solvents.  In  many  cases  it  is  an  excellent 
substitute  for  that  expensive  material.  However, 
being  more  oily  than  ether,  it  dissolves  some 
substances  which  ether  refuses,  while  there  are 
other  compounds  generally,  like  ether  itself,  con¬ 
taining  oxygen,  which  prefer  the  latter  spirit  to 
our  hydrocarbon.  Like  ether,  benzole  takes  up 
iodine  readily,  forming  this  beautiful  red  solu¬ 
tion  :  with  it  thus,  it  forms  no  new  compound, 
but  with  bromine  and  chlorine,  the  congeners  of 
iodine,  it  behaves  somewhat  differently. 

We  thus  pass  to  the  third  case  of  solution, 
that  in  which  a  chemical  as  well  as  a  physical 
change  takes  place  :  of  this  capability  benzole 
affords  us  an  example.  When  brought  in  con¬ 
tact  with  chlorine  under  certain  conditions,  its 
nature  is  quite  changed  :  it  acquires  altogether 
new  properties.  It  behaves  thus  aJso  under  the 
influence  of  some  other  agents.  One  of  the 
most  remarkable  instances  is  the  effect  which 
nitric  acid  has  upon  it.  I  had  occasion  just  now 
to  call  your  attention  to  a  mode  of  action  of  sul¬ 
phuric  acid,  in  which  it  demeans  itself  not  as  an 
acid,  but  as  swayed  by  a  sort  of  lateral  attach¬ 
ment.  Nitric  acid  also,  when  in  a  peculiar  state 
of  concentration,  is  gifted  with  tendencies  which 
disappear  in  its  dilute  state,  and  which  impel  it 
to  act  in  a  manner  not  regulated  by  its  electro¬ 
negative  polarity.  It  will  then  dissolve  sub¬ 
stances  which,  when  engaged  with  water,  it  is 
unable  to  touch.  Here  is  some  of  this  acid 
diluted  with  water.  I  pour  upon  it  some  benzole : 
you  see  that  the  oil  floats  upon  the  acid  as  a 
colour.ess  layer.  Here  is  a  flask  containing  some 
of  the  most  concentrated  nitric  acid.  I  pour  some 
benzole  into  it :  it  is  immediately  dissolved :  the 
formation  of  a  deep  red  colour  when  the  liquids 
meet  will  show  you  that  it  is  not  a  mere  case  of 
ordinary  solution.  Their  acquaintance  seems  to 
be  by  no  means  a  matter  of  indifference  to  them. 
Great  heat  is  developed,  which  is  increased  by 
the  addition  of  each  drop  of  the  oil ;  and  you 
will  observe  l^e  brown  vapours  which  are 
thrown  off  from  the  mixture.  I  plunge  the 
flask  in  cold  water  to  moderate  this  ardour. 
When  a  certain  quantity,  however,  of  benzole 
has  been  introduced  you  will  see  that  no  farther 
action  ensues,  and  some  of  the  oil  now  floats  on 
the  top  of  the  acid,  which  is  satiated ;  by  the  ad¬ 
dition,  however,  of  some  more  acid  I  shall  get  it 
all  dissolved.  I  have  here  considered  the  acid  as 
the  solvent,  because  it  was  more  convenient  to 
pour  drop  by  drop  the  oil,  than  the  other  fuming 
liquid  ;  but  1  might  have  represented  the  oil  as 
the  active  party  ;  in  either  case  the  solution  is  of 
the  saturable  sort.  You  will  see  presently  that 
the  oil,  at  least,  has  been  quite  changed  in  its 
nature  by  its  intimacy  with  the  acid  ;  it  would 
not  be  so  easy  to  make  you  aware  from  its  ex¬ 
terior  appearance,  by  a  rough  experiment,  that 
the  acid  has  suffered  to  an  equivalent  extent  ; 
this,  however,  is  the  truth,  but  not  the  whole 
truth,  for,  besides  that  part  of  itself  which  it  has 
bestowed  upon  the  oil,  it  has  undergone  a  farther 
decomposition,  from  the  mere  influence  on  the 
rest  of  it  of  the  force  of  association ;  of  this 
additional  change  you  will  accept  as  evidence  the 
brown  vapours,  which  were  from  time  to  time 
evolved  during  the  mixing  of  the  liquids.  Every 
atom  of  those  coloured  fumes  contained  a  portion 
of  the  vital  nitrogen,  which  gave  the  name  and 
character  to  the  original  substance,  deprived, 
however,  of  a  portion  of  the  oxygen,  to  which  it 
owed  its  power  as  an  acid.  That,  of  that  part  of 
the  acid  which  was  actually  concerned  in  the 
combination,  all  the  nitrogen  has  entered  into 
the  oil,  and  become  with  it  one  body,  I  cannot 


give  you  direct  proof ;  but  so  it  is,  and  I  hope 
soon  to  give  you  some  grounds  for  believing  it. 

I  now  pour  my  mixture  into  water.  What  re¬ 
mains  of  the  acid  at  once  obeys  the  law  of  its 
affinity,  and  the  water  eagerly  receives  it.  But 
observe  what  occurs  at  the  same  time.  The  liquid 
is  turbid,  instead  of  transparent,  like  a  mixture 
of  common  nitric  acid  with  water ;  oily  drops 
are  falling  rapidly  through  it.  The  cloudiness  of 
the  liquid  is  owing  to  the  precipitation  of  this 
oil,  which  will  presently  collect  itself  into  a 
layer  at  the  bottom  of  the  vessel.  This  be¬ 
haviour  will  be  sufficient  proof  to  you  that  the 
character  of  the  oil  is  entirely  changed.  It  is  no 
longer  benzole.  It  has  entirely  lost  the  light¬ 
ness  and  colourless  brilliancy  of  our  hydrocarbon. 
It  has  acquired  a  dull  reddish-yellow  com¬ 
plexion,  and  with  it,  too,  another  character 
which  appeals  very  forcibly  to  one  of  our  senses, 
an  odour  which  you  will  at  once  recognise.  I 
decant  the  acid  water  from  the  fallen  oil,  of 
which,  to  diffuse  it  in  the  air,  I  warm  a  drop  in  a 
spoon  over  the  spirit-lamp.  You  will  all  per¬ 
ceive  the  luscious  fragrance  of  oil  of  bitter 
almonds.  This  is  a  very  striking  metamor¬ 
phosis  ;  it  is  not,  however,  the  poisonous  pro¬ 
duct  of  which  it  reminds  you  ;  there  is  nothing 
radically  evil  in  it ;  it  may,  indeed,  be  a  very 
useful  substance ;  here  is  some  soap  which  has 
been  perfumed  with  it  ;  perhaps  the  ladies, 
who,  unsuspectingly,  have  their  scent-bottles 
charged  with  the  ammonia  from  the  coal-gas, 
may  innocently  condescend  to  admit  to  the  ser¬ 
vice  of  their  toilets  this  other  contribution  from 
the  gas-works. 

This  oil  is  called  nitrobenzole ;  the  mode  of  its 
formation  from  our  benzole  is  a  process  analo¬ 
gous  to  that,  by  which  useful  constructive 
fibre  is  deteriorated  into  the  destructive  gun¬ 
cotton.  It  is  produced  by  the  abstraction 
from  the  hydrocarbon,  the  hydride  of  phenyle 
(see  Table  II.),  one  atom  of  hydrogen  (that  one 
of  its  constituent  atoms  which  most  readily 
yields  to  the  solicitatiun  of  elements  for  which  it 
has  a  natural  attachment ;  which  may  be  called 
pre-eminently  its  replaceable  hydrogen)  ;  and  by 
the  substitution  for  if.  of  a  compound  atom,  con¬ 
sisting  of  one  atom  of  nitrogen  and  four  of  oxy¬ 
gen.  When  the  benzole  is  placed  in  contact  with 
the  strong  nitric  acid,  which  consists  of  one 
equivalent  of  hydrogen,  one  of  nitrogen,  and  six 
of  oxygen,  an  interchange  takes  place,  which 
will  be  understood  at  once  by  conceiving  this 
equation  to  represent  it : — 

H;  HOs  +  H,  HgCia^H;  0-hH;  O -f 

Nitric  acid.  Benzole.  2  water. 

N04.H5C,3. 

Nitrobenzole. 

The  nitrogen  of  the  acid,  carrying  with  it  four 
of  its  co-atoms  of  oxygen,  cleaves  to  the  phe¬ 
nyle,  which  it  finds,  we  imagine,  in  the  benzole  ; 
at  the  same  time  the  weaker  equivalent  of  hy¬ 
drogen  quits  its  position  in  the  oil,  and  unites 
with  one  of  the  remaining  oxygens  of  the  acid, 
while  the  other  similarly  takes  the  hydrogen  of 
the  acid,  thus  forming  two  equivalents  of  water. 

In  Table  II.  are  represented  the  compositions 
of  several  substances,  some  of  which  are  pro¬ 
ducible  by  subjecting  benzole  to  an  analogous 
treatment  with  other  reagents,  and  all  of  which, 
perhaps,  owe  their  existence  to  this  invisible 
phenyle,  of  which  they  are  represented  as  mate¬ 
rial  embodiments.  They  are  all  members  of  one 
“  stirps,”  or  line  of  development,  in  which  the 
coherence  of  the  compounds  will  be  owing  to  the 
phenyle,  while  their  individual  characters  will 
depend  upon  the  accidental  elements  with  which 
it  is  invested. 

It  is  in  this  arrangement  of  Cjj  Hj  that  the 
centre  of  consistence  of  our  benzole  was  placed, 
we  may  suppose.  We  may  conceive  the  hy¬ 
drogen  to  have  been  grouped  round  the  carbon, 
or,  perhaps,  the  rest  of  the  elements  round  six  of 
the  atoms  of  carbon  {vide  Table  IV.).  But  now, 
by  the  introduction  of  this  complex  atomN04 
instead  of  the  simple  atom  of  H,  we  have  not 
only  formed  a  substance  containing  a  greater 
quantity  of  matter,  but  actually  a  more  highly 


organized  “  body.”  This  nitrogen  which  we 
have  inserted  becomes  a  new  centre  of  vitality— 
the  germ  of  new  tendencies.  We  shall  see  that 
as  it  forms  one  of  the  group  arranged  about  our 
central  carbon,  so  some  of  the  other  atoms  are 
dependent  upon  it  as  satellites,  and  will,  so  to 
speak,  revolve  about  it._  Our  oil  is  no  longer 
simply  an  indifferent  oil,  it  is  as  yet  neutral,  but 
a  new  susceptibility  has  been  engrafted  on  it. 

I  mentioned  before  that  Dr.  Hofmann  had 
discovered  that  benzole  existed  in  coal-naphtha 
by  transforming  it  into  aniline— a  basic  sub¬ 
stance,  which  was  recognisMble  by  a  peculiar 
reaction,  by  which  I  showed  you  the  presence  of 
the  latter  substance  itself  in  the  same  crude  oil. 
This  formation  of  nitrobenzole  is  the  first  step  of 
the  process  through  which  the  hydrocarbon  had 
to  pass  before  it  could  be  developed  into  aniline. 
The  conversion  of  benzole  into  nitrobenzole  had 
been  observed  by  Mitscherlich  soon  after  he  first 
produced  the  hydrocarbon  from  benzoic  acid ; 
and  Zinin  showed  that  nitrobenzole  was  meta¬ 
morphosed  into  an  alkaloid  by  a  peculiar  mode 
of  treatment.  Mr.  Leigh,  of  Manchester,  had 
discovered  that  an  oil  of  similar  odour  to  oil  of 
bitter  almonds  might  be  made  from  coal-naphtha, 
but  it  was  not  known  at  the  period  of  his  obser¬ 
vations  that  this  product  contained,  as  amongst 
other  substances  it  doubtless  did,  nitrobenzole.* 
It  is  now  to  the  mode,  by  which  our  neutral 
nitro-oil  is  converted  into  a  basic  oil,  and  by 
which  Dr.  Hofmann  detected  benzole  in  its 
concealment  in  coal-tar,  that  I  wish  to  di¬ 
rect  your  attention.  Here  are  some  benzole 
and  some  nitrobenzole.  I  shake  each  of  them 
with  some  chloride  of  lime.  Neither  of  them, 
you  see,  produces  any  colour  with  the  solu¬ 
tion.  I  now  pour  some  nitrobenzole  into  a  flask 
with  some  hydrochloric  acid,  and  agitate  them 
together ;  as  yet  nothing  remarkable  has  occurred. 
I  pour  a  few  drops  of  the  mixture  into  some  chlo¬ 
ride  of  lime  solution :  there  is  yet  no  blue  colour. 
Now  to  my  acid  and  oil  I  add  a  small  quantity 
of  zinc  filings ;  you  are  well  aware  that  the 
metal  zinc  decomposes  hydrochloric  acid,  and 
liberates  hydrogen.  You  observe  the  gas  rapidly 
bubbling  off:  this  is  hydrogen.  Now,  an  ele¬ 
ment  just  detached  from  composition  is  found  to 
have  a  strong  tendency  to  combine  again.  This 
hydrogen  then,  in  the  so-called  nascent  state  at 
the  first  moment  of  separation,  has  powers 
which,  when  collected  and  kept,  it  can  exert 
but  feebly  or  not  at  all.  In  the  present  case  it 
finds  itself  in  contact,  as  it  quits  the  chlorine, 
with  the  nitrobenzole,  which  contains  four  atoms 
of  oxygen.  On  this  oxygen,  then,  a  part  of 
the  hydrogen  seizes,  dragging  it  from  its  seat, 
while  another  part  satisfies  its  desire  of  attach¬ 
ment  by  taking  the  place  of  the  oxygen  in  the 
oil.  The  change  that  has  ensued  is  represented 
in  this  equation  : — 

6H  +NQ4  H5  Ci2  =  4(H;0)+NHa,H5Ci2 

Nitrobenzole.  Aniline. 

The  nitrogen  has  not  stirred,  the  hydrogen 
and  oxygen  have  turned  as  it  were  about  it,  and 
it  here  remains  the  centre  of  the  characteristic 
properties  of  the  substance.  Our  oil  now  is 
more  than  an  oil :  it  has  become  an  alkaloid  too. 
It  is  now  aniline.  I  pour  some  of  my  mixture 
into  a  beaker  containing  a  dilute  solution  of  the 
chloride  of  lime,  and  stir  them  together :  you 
perceive  the  violet-blue  colour,  which  we  accept 
as  a  test  of  aniline. 

Before  taking  leave  of  our  benzole,  I  should 
inform  you  what  it  has  become,  in  thus  assuming 
the  name  and  nature  of  aniline  —  what  this 
aniline  is  which  is  connected  so  closely  with  our 
benzole,  both  as  its  compatriot  in  the  tar,  and 
as  its  descendent  in  this  process  of  development. 
That  our  oil  grows  into  a  new  nature,  while  it 

*  Since  the  above  was  vuitten  I  have  been 
informed  by  Mr.  Leigh  that  he  made,  not  only 
nitrobenzole,  but  pure  benzole  itself,  from  coal- 
naphtha  ;  and  that  he  stated  this  to  the  chemical 
section  of  the  British  Association  at  Manchester 
in  1842.  By  some  oversight  it  seems  this  im¬ 
portant  fact  escaped  notice,  for  it  is  not  men¬ 
tioned  in  the  reports  of  the  association. 
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still  retains  some  of  its  former  characteristics, 
you  will  apprehend  from  this.  Here  is  some 
aniline  which  has  been  prepared  beforehand ; 
here  some  benzole.  I  pour  each  into  a  separate 
glass  containing  some  water ;  the  aniline  sinks 
to  the  bottom,  the  benzole  floats  at  the  top ; 
here,  then,  is  a  superflcial  difference :  but  they 
are  both  oily  to  the  water,  neither  will  mix  with 
it ;  here  is  an  essential  similarity.  Now  I 
pour  into  each  water  some  hydrochloric  acid, 
and  stir  the  liquids ;  the  aniline  has  disap¬ 
peared,  it  is  entirely  dissolved ;  the  benzole 
remains  floating  as  before.  Here  is  a  radical 
distinction.  I  add  to  the  hydrochloric  solution 
some  potassa  :  the  aniline  reappears,  it  is  sepa¬ 
rated  from  its  attachment  by  the  stronger  alkali, 
and  remains  as  before  oily,  undissolved.  Aniline, 
then,  is  endued  with  the  basic  attachment— it  is 
an  alkaloid.  It  may  be  taken  as  a  type  of  the 
volatile  organic  alkaloids,  a  class  of  substances 
•whose  characteristic  properties  it  possesses  in  a 
very  marked  degree.  It  is  a  compound  am¬ 
monia. 

Though  the  term  ammonia  is  now  universally 
known,  as  applied  to  a  certain  pungent  gaseous 
alkaloid,  the  expression — an  ammonia — may  re¬ 
quire  to  be  explained.  It  frequently  occurs  in 
the  progress  of  science  that  the  revelation  of  a 
fact,  or  the  appearance  of  an  object,  new  in 
itself,  but  closely  allied  to  some  other  fact  or 
object,  with  which  we  were  before  acquainted, 
renders  very  convenient  the  provisional  extension 
of  an  old  specific  term  to  the  requirements  of  a 
group.  The  name,  then,  becomes  generic  till  either 
a  more  fitting  nomenclature  is  invented,  or  more 
comprehensive  notions  of  its  subject  are  attained. 
Chemistry  is  now  in  this  position  with  regard  to 
ammonia.  This  substance  (NHg)  was  once  sup¬ 
posed  to  be  the  only  volatile  basic  substance  of 
complex  constitution.  However,  -we  now  know 
that  there  is  a  large  number  of  such  substances 
characterized  like  ammonia  by  containing  nitro¬ 
gen  and  hydrogen.  Among  these  ammonia 
stands,  the  archetype  marked  by  one  negative 
quality,  which  is  at  once  the  distinction  and  the 
link  between  it  and  them.  It  contains  no  car¬ 
bon.  Here,  then,  I  must  ask  you  to  accept  this 
similarity  of  aniline  to  ammonia  as  evidence  of 
what  I  just  now  stated,  that  the  nitrogen  of  the 
nitric  acid  had  entered  into  the  substance  of  the 
oil,  and  had  there  become  the  centre  of  its  new 
properties  as  an  alkaloid,  as  before  it  was  the 
animating  principle  of  the  acid. 

This  ammonia  has  been  considered,  for  reasons 
which  it  would  be  out  of  place  to  detail  here,  as 
a  compound  of  hydrogen,  with  a  complex  radical, 
amidogen,  NH,,  as  an  amide  of  hydrogen.  In 
the  same  way  aniline,  which  is  an  exact  analogue 
of  ammonia  in  its  attachments,  maybe  viewed  (as 
represented  in  Table  II.)  as  an  amide  of  phenyle. 
There  are  two  grounds  for  believing  this  view 
to  be  a  true  one.  The  first  is  the  formation 
of  it  in  the  mode  which  I  have  just  described,  in 
which  this  amidogen,  NH,,  has  been  actually 
forced  into  our  compound,  as  it  were,  from  with¬ 
out.  Aniline  occurs  also  in  other  processes,  in 
which  its  formation  is  more  intelligible  than  are 
the  steps  of  its  derivation  from  coal;  for  instance, 
in  the  decomposition  of  indigo  with  potash  ;  but 
this  construction  of  it  out  of  benzole,  nitrogen, 
and  hydrogen,  throws  especial  light  on  its  nature. 
And  it  is  but  one  of  a  large  number  of  its  class 
which  are  formed  in  an  exactly  analogous 
manner :  thus,  on  our  coal-tar  hydrocarbons, 
toluole  and  cumole,  may  alkaloids  or  aniloids, 
as  they  might  be  called,  be  erected  by  an  exactly 
similar  process  ;  the  constitution  of  these  sub¬ 
stances  is  shown  in  Table  V.  The  other  fact 
which  confirms  this  view  is  the  recent  beautiful 
discovery  of  M.  Wurtz,  who  has  succeeded  in 
constructing  some  compound  ammonias  by  a 
process  which  demonstrates  the  nature  of  their 
connection  with  the  typical  alkaloid.  It  was 
well  known  that  by  treating  cyanic  acid,  or  the 
oxycyanate  of  hydrogen,  as  it  might  be  called, 
with  caustic  potash,  in  a  manner  which  need  not 
here  be  described,  ammonia  was  produced.  Now, 
ethyle  (Hj  C4)  and  methyle  (H3  Cj)  are  two 
hyrocarbon  compounds  analogous  to  phenyle  , 


gifted  with  an  imperfect  basic  attachment ; 
they  are,  probably,  electro-positive  hydrogen, 
coupled  by  a  lateral  force  with  hydrocarbons 
(H,  H4  C4  and  H,  Hj  Co,  just  as  sulphuric  acid 
forms  connections  without  losing  its  acidity), 
and  still  retaining  its  natural  tendencies,  modi¬ 
fied  by  the  adhesion  of  its  parasites.  These 
hydrogens,  then,  thus  complicated  in  ethyle  and 
methyle,  still  form  attachments  with  electro¬ 
negative  bodies.  Of  these  the  cyanates,  or  rather 
oxycyanates,  of  ethyle  and  methyle  are  instances. 
M.  Wurtz  found  that,  when  either  of  these  salts 


were  decomposed  with  potash,  instead  of  com¬ 
mon  ammonia,  a  new  alkaloid  was  formed  differ¬ 
ing  from  ammonia  (NH3)  by  containing  exactly  as 
much  additional  hydrogen  and  carbon,  as  had 
been  assumed  by  the  electro-positive  hydrogen 
in  the  salt  decomposed.  He  obtained,  in  short, 
ammonias  containing  one  atom  of  ethyle  or 
methyle,  instead  of  one  of  hydrogen,  united  with 
the  compound  NHj,  which  was  identical  in  all 
three  cases.  The  formula;  of  these  substances 
are  shown  in  Table  V. :  it  will  be  seen  that  they 
are  members  of  one  series  ;  and  that  aniline  and 


Ta'ble  V. 

Order  of  Ammonias  NH2  (Hm  Cm') 


Instances  of  two  series  diverging  from 

Amide  of  hydrogen=:NH2,H=elementary  ammonia. 

Amide  of  methyle = NH2,H,  (H^Cj) = methyline - ? = NH2,HC8,  (HjCj) = naphtidine  ? 

“  ethyle  =NH2,H,2(H2Co)  =  ethyline  Amideofphenyle=NH2,HC82(H2C2)  =aniline 

“  toluyle  =NH2HC83(H,C2)=toluidine 
(Unknown.) 

Amide  of  cumyle=NH2HC85(H2C2)=cumidine. 


its  homologues,  derived  from  toluole  and  cumole, 
are  members  of  another  series,  both  diverging 
from  elementary  ammonia,  and  ascending  by 
successive  increments  of  two  atoms  of  carbon  and 
two  of  hydrogen. 

The  inference  is  natural  that  the  idea  of  an 
ammonia  is  a  compound  of  the  atom  NH2,  with 
another  atom,  which  may  be  either  simple  hydro¬ 
gen,  or  hydrogen  coupled  with  some  one  of  a 
large  class  of  hydrocarbons.  As,  in  the  forma¬ 
tion  of  aniline  from  benzole,  we  forced  as  it  were 
the  amidogen  into  the  system  of  the  oil,  so,  in  M. 
Wurtz’s  experiment,  the  hydrocarbon  may  be 
considered  as  having  been  driven  into  the  alka¬ 
loid.  These  latter  exquisite  results  must  be 
viewed  as  the  first  steps  in  the  elaboration  of  a 
series  of  alkalis  of  successively  decreasing  electro¬ 
positive  attachment,  which  may  prove  to  be  as 
useful  in  metallurgic  analysis  as  they  are 
theoretically  interesting. 

It  is  probable,  too,  that  the  several  increments 
of  adopted  hydrocarbon  ■will  make  the  resultant 
compounds  more  and  more  oily,  as  well  as  less 
and  less  alkaline.  Simple  ammonia  is  not  the 
least  oily,  soluble  to  a  very  large  amount  in 
water  in  opposition  to  its  expansive  tendency  as 
a  gas ;  the  methyle  and  ethyle  ammonias  are 
still  soluble  in  water,  not  yet  oily,  though  they 
are  already  liquids.  Aniline,  however,  which 
contains  so  much  more  carbon,  is  a  perfect  oil, 
scarcely  at  all  soluble  in  water.  You  will  re¬ 
member,  too,  the  stirps  of  the  alcohols  and  the 
fatty  acids,  which  Mr.  Brodie  lately  brought 


before  you,  the  members  of  which  rise  above 
each  other  by  successive  additions  of  Hj  C2. 
Now,  the  earlier  and  simpler  members  of  these 
series,  for  instance,  alcohol  and  acetic  acid,  are 
soluble  in  water  in  all  proportions,  as  perfectly 
aqueous  in  their  habits  as  the  earliest  and  simplest 
animals  are,  in  every  order  of  development, 
truly  aquatic ;  but,  as  we  mount  higher  in  the 
series,  we  come  to  amphibious  butters,  soluble 
both  in  oils  and  in  water,  but  in  the  latter  only 
up  to  a  certain  limit  of  saturation  ;  and  finally, 
among  the  waxes  we  find  that,  the  increased 
complication  of  structure  is  attended  with  un¬ 
mitigated  oiliness  ;  hydrophobia  could  not  be 
more  perfect  in  the  elaborate  organism  of  a  cat 
or  man  than  it  is  in  beeswax. 

That  you  may  clearly  understand  what  has 
become  of  our  benzole  in  this  aniline,  I  must 
state  to  you  that  aniline  is  not  an  alkali :  it  is 
not  an  analogue  of  potash  or  soda.  These  am¬ 
monias  or  aniloids  are  not  alkalis.  Typical  am¬ 
monia  is  not  electro-positive ;  it,  and  all  the 
subordinates  of  its  class,  require  to  be  united 
with  one  atom  of  hydrogen  to  make  them  electro¬ 
positive,  to  become  analogues  of  potassium  ;  and 
with  one  atom  of  a  salt  of  hydrogen  (an  acid)  to 
become  a  salt,  of  which  latter  state  its  union 
with  an  atom  of  water  (in  which  the  electro¬ 
positive  attachment  of  the  hydrogenous  base  has 
been  satisfied  by  oxygen  and)  which  it  be¬ 
comes  an  alkali,  is  a  particular  instance. 

Thus : — 

Salts. 


Alkaloids. 

Ammonine  =NH3 
Aniline  =  NH7  Cjj 


Bases. 

Alkalis. 

(Not  known  separately) 
Ammonium  =  NH4 

Ammonia = NH4O 

Anilium=NH8 

Anilia=NH8  ^12  ^ 

(Unknown?) 

Chlorides 

m 

Of  Ammonium=NH4  Cl 
Of  Anilium=NH8  C^jCl 


This  consideration  of  the  nature  and  relation¬ 
ship  of  aniline  will  have  explained  to  you  the 
reason  of  the  assumption  of  a  specific  term 
(phenyle)  to  express  a  partial  system  of  atoms 
as  existing  among  the  constituents  of  benzole. 
It  will  be  evident  to  you  that  these  units  of 
carbon  and  hydrogen  are  held  together  by  a 
degree  of  force  different  from  that  which  attaches 
to  them  the  supplementary  atom  of  hydrogen. 
I  should,  however,  inform  you  that  by  treating 
nitrobenzole  with  a  farther  quantity  of  nitric 
acid,  -with  the  aid  of  time,  of  heat,  or  of  sulphuric 
acid  (which  at  least  appropriates  from  the  other 
acid  its  water  of  dilution,  if  by  its  actual  pre¬ 
sence  it  does  not  confer  special  powers),  we 
may  thus  remove  from  our  oil  another  atom  of 
hydrogen,  whose  place  in  turn  is  occupied  by 
tetroxide  of  nitrogen  (NO4)  :  by  this  process  we 
obtain  this  white  crystalline  solid  dinitroben- 

zole  (NO4  I^Q  I  C12).  But  here  the  addi¬ 
tional  and  greater  power  necessary  to  effect  this 


farther  change  is  but  another  testimony  to  the 
fact  that  the  first  atom  of  hydrogen  was  held  in 
its  place  by  a  tie  different  from  that  -w’hich  binds 
the  others. 

Aniline  has  thus  contributed  to  illustrate  the 
nature  of  benzole,  though  it  may  not  have  en¬ 
larged  its  sphere  of  practical  utility.  However, 
in  connection  with  the  question  of  economical 
service,  I  must  point  out  to  you  how  it  may  help 
to  encourage  a  hope  of  achieving  a  result  which 
to  some  seems  very  desirable,  and  would  certainly 
be  very  practical,  whatever  we  may  think  of 
its  utility.  It  has  been  as  great  an  object  with 
many  modern  chemists  to  imitate  certain  of  the 
organic  alkaloids, — products  of  vegetation,  which, 
as  drugs,  the  practitioners  of  another  so-called 
science  have  a  habit  of  inducing  patient  humanity 
to  swallow, — as  it  was  with  a  few  of  the  old  al¬ 
chemists  to  accomplish  the  manufacture  of  gold. 
Of  these  substances,  which  exert  as  remarkable 
an  influence  upon  animal  economies  as  the  metal 
does  in.  national  ones,  quinine  (NH12  C20  O2), 
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Strychnine  (N2  Og),  and  morphine 

(NH20  03^  Og)  are  instances.  Now,  by  sub¬ 
jecting  aniline  to  a  train  of  processes,  Dr.  Hof¬ 
mann  has  succeeded  in  building  up  a  series  of 
alkaloids,  in  which  several  groups  of  elements, 
which  have  no  basic  tendency,  are  adopted  by  the 
central  atom  of  aniline,  and  grouped  around  it  so 
as  to  be  taken  with  it  into  combination,  in  an 
electro-positive  sense,  by  any  acid  to  which  the 
alkaloid  may  form  an  attachment.  The  names 
and  constitutions  of  these  superstructures  on  the 
foundation  of  benzole  are  these, — cyaniline 
(NH,,  Hg  Cjo,  NC2  =  N2  Cj4),  melaniline 
(NHj.  Hg  C12,  NC,.  NHg  Ci2  =  N3  Hi3  Cjg),  dicy- 
anonielaniline  (NH2,  Hj  Cja,  NC,,  NHg  C12,  NCj, 
NCj,  =Ng  Hi3  Cgg).  The  sort  of  approach  made 
by  these  elaborate  accumulations  of  atoms  to  the 
results  of  vegetal  synthesis  above  alluded  to  is 
obvious,  and  indicates  a  mode  in  which  the 
desired  construction  of  them  may  possibly  be 
accomplished.  However,  it  seems  to  me  that 
there  is  another  art,  which  is  as  far  more  de¬ 
sirable  than  that  of  manufacturing  either  gold  or 
poisons,  as  it  is  more  easy  of  attainment,— that 
of  living  without  them. 


A  COURSE  OE  PRACTICAL  PHARMACY. 

By  Professor  SOUBEIRAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  §c. 


Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPPLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS, 
LECTURE  LVIII. 
fLECTURE  LXXXVI.) 

VEGETO- ALKALIS  —  {Continued'), 
QUININE  AND  CINCHONINE— 
(  Continued) . 

SULPHATES  OF  QUININE  AND 
CINCHOMINE. 

There  are  two  sulphates  of  quinine — the  neutral 
sulphate  and  the  bisulphate. 

The  neutral  sulphate  of  quinine  crystallizes  in 
small  silky  tufts,  or  in  fine  needles  ;  it  has  an 
exceedingly  bitter  taste  ;  when  heated  it  becomes 
phosphorescent. 

The  dry  salt  is  composed  of — 

1  equiv.  of  quinine, 

“  sulphuric  acid, 

“  water. 

In  the  crystalline  state  it  contains,  besides 
these  elements,  7  equivs.  (  =  14.4  per  cent.)  of 
water.  It  effloresces  in  dry  and  hot  air,  and  loses 
a  more  or  less  considerable  proportion  of  its  crys¬ 
tallization  water. 

It  is  sparingly  soluble  in  cold  water  ;  it  dis¬ 
solves  in  30  parts  of  boiling  water.  It  is  much 
more  soluble  in  alcohol,  particularly  in  hot  al¬ 
cohol. 

The  acid  sulphate  or  bisulphate  of  quinine  is 
much  more  readily  soluble  than  the  neutral  sul¬ 
phate. 

Cinchonine  forms  with  sulphuric  acid  two 
salts  corresponding  to  the  neutral  and  bisulphate 
of  quinine. 

The  neutral  sulphate  of  cinchonine  is  com¬ 
posed  of — 

1  equiv.  of  cinchonine, 

“  sulphuric  acid, 

“  water. 

In  the  crystalline  state  it  contains,  besides 
these  elements,  2  equivs.  of  crystallization 
water. 

The  neutral  sulphate  of  cinchonine  crystallizes 
in  very  short  six-sided  prisms,  derived  from  an 
oblique  rhomboidal  prism.  It  has  a  bitter  taste. 
When  heated  it  becomes  phosphorescent.  When 
heated  beyond  212®  Fahrenheit  it  melts  like 
wax.  At  248®  Fahrenheit  it  loses  the  whole  of 
its  crystallization  water. 

Tlie  sulphate  of  cinchonine  is  more  readily 
soluble  than  that  of  quinine.  54  parts  of  water 
at  the  common  temperature  sufflce  for  its  solu¬ 
tion.  At  55.4  Fahrenheit  it  is  dissslved  by  6.5 
parts  of  alcohol  of  85  C.,  and  by  11  parts  of  an¬ 
hydrous  alcohol. 


The  bisulphate  of  cinchonine  is  exceedingly 
soluble. 


PREPARATION  OF  SULPHATE  OF 
QUININE. 

The  sulphate  of  quinine  is  prepared  mostly 
from  the  yellow  or  Calisaya  bark. 

The  bark  is  to  be  submitted,  in  the  first  place, 
to  a  preliminary  examination,  for  the  purpose  of 
ascertaining  the  amount  of  vegeto-alkali  con¬ 
tained  in  it.  The  surest  and  safest  way  is  to 
take  a  certain  quantity,  say  about  two  pounds, 
of  the  bark,  and  to  treat  this  by  the  common 
process  for  the  preparation  of  sulphate  of  qui¬ 
nine.  A  prompter,  but  less  conclusive,  test  is 
the  precipitation  of  a  decoction  of  the  bark  by 
means  of  infusion  of  gallnuts ;  the  amount  of 
vegeto-alkali  contained  in  the  bark  being  esti¬ 
mated  from  the  less  or  greater  abundance  of  the 
precipitate  formed.  Gelatine  strikes  a  white  or 
greyish,  tartar  emetic  a  yellowish,  precipitate  in 
decoctions  of  bark.  Solution  of  persulphate  of 
iron  colours  decoction  of  bark  green ;  sometimes 
it  produces  an  abundant  greyish-black  precipi¬ 
tate  ;  after  the  subsidence  of  this  precipitate  the 
supernatant  liquid  looks  green. 

All  these  reactions  are  owing  to  the  tannin 
which  the  bark  contains,  and  are,  accordingly, 
no  criterion  of  the  amount  of  vegeto-alkali  pre¬ 
sent,  although  many  sorts  of  bark  contain  tannin 
and  the  vegeto- alkalis  in  corresponding  propor¬ 
tion.  The  reaction  with  infusion  of  gallnuts  is 
a  much  more  reliable  test  for  distinguishing  good 
from  inert  varieties  of  bark,  since  the  precipitate 
■which  forms  upon  the  additition  of  this  infusion 
to  decoctions  of-  bark  is  produced  solely  by  the 
combination  of  the  gallic  acid  wdth  the  quina  or 
cinchonia. 

M.  Guillermond,  the  younger,  has  given  the 
following  very  commodious  process  for  testing 
bark : — Reduce  the  bark  to  powder,  and  treat 
this,  by  the  method  of  displacement,  with  ten 
parts  of  alcohol  of  80  Cent.  (31®  Cartier).  Add 
to  the  alcoholic  product  30  grammes  of  pul¬ 
verized  quicklime  for  every  kilogramme  of  bark, 
and  agitate  the  mixture  repeatedly  ;  by  this 
operation  the  liquor  is  almost  completely  deco- 
lorated.  Remove  the  calcareous  precipitate  by 
filtration,  and  add  to  the  filtered  liquid  sulphuric 
acid  in  quantity  sufficient  only  to  impart  to  it 
the  very  faintest  acid  reaction.  Distil  it ;  filter 
off  the  trifling  quantity  of  resin  which  has  preci¬ 
pitated,  and  concentrate  the  filtrate  to  crystal¬ 
lization.  A  minute  quantity  of  sulphate  of  qui¬ 
nine  remains  in  the  mother  liquor,  from  which  it 
may  be  obtained  by  the  appropriate  process. 
This  last  operation  may,  however,  in  most  in¬ 
stances  be  omitted,  as  the  quantity  of  sulphate 
in  the  mother  liquor  is  usually  very  minute 
only. 

The  following  is  the  usual  process  of  preparing 
sulphate  of  quinine  : — 

Pound  the  bark  coarsely,  and  let  it  macerate 
in  water,  to  which  you  will  have  added  pre¬ 
viously  60  grammes  of  hydrochloric  acid  for 
every  kilogramme  of  bark.  Next  morning  boil 
the  mixture,  and  keep  it  boiling  for  two  hours  ;* 
strain.  Subject  the  bark  to  a  second  and  third 
decoction  in  Avater  containing  30  grammes  of 
hydrochloric  acid  for  every  kilogramme  of  bark. 
Make,  finally,  a  fourth  decoction  in  pure  -w^ater, 
and  keep  the  product  of  this  for  the  preparation 
of  the  first  acid  decoction  of  a  fresh  quantity  of 
bark.  After  this  fourth  decoction  the  bark  may 
be  thrown  away  ;  the  liquors  hold  in  solution  the 
whole  of  the  quinine  and  cinchonine  originally 
contained  in  it. 

Add  now  to  the  hot  liquors  carbonate  of  soda 
slightly  in  excess,  and  let  the  precipitate  which 
forms  subside.  Decant  off  the  supernatant 
liquid,  and  test  it  by  means  of  ammonia ;  should 
this  reagent  produce  a  precipitate,  the  liquid 
must  be  precipitated  once  more  with  carbonate 
of  soda.  The  whole  of  the  calcareous  deposit  is 

■*  I  have  obtained  a  larger  amount  of  product 
by  continuing  the  several  processes  of  decoction 
only  for  half  an  liour  each,  instead  of  for  two 
hours. 


placed  on  a  linen  filter,  and  left  to  drain  ;  it  is 
subsequently  subjected  to  the  action  of  the  press, 
and  finally  dried  in  the  stove. 

[The  acid  decoctions  of  the  bark  contain  the 
quinine,  the  cinchonine,  the  yellow  colouring 
matter,  the  red  principle,  kinic  acid,  and  hydro¬ 
chloric  acid.  The  soda  saturates  these  acids, 
and  forms  with  them  soluble  salts  (kinates  and 
hydrochlorates),  which  remain  in  the  liquid 
together  with  a  portion  of  the  colouring  matter. 
The  precipitate  produced  by  the  carbonate  of 
soda  in  the  acid  decoction  of  the  bark  consists  of 
quinine  and  cinchonine,  a  compound  of  the 
alkali  with  the  red  principle,  fatly  matter,  and 
some  colouring  matters  formed  partly  by  the 
action  of  the  hydrochloric  acid  upon  the  divers 
colouring  principles  of  the  bark.] 

As  soon  as  the  precipitate  is  perfectly  dry 
reduce  it  to  powder,  and  treat  this  five,  six, 
seven,  or  eight  successive  times  with  alcohol  of 
86  Cent.,  at  the  heat  of  the  water-bath  ;  squeeze 
the  grounds  each  time,  and  filter  the  alcoholic 
liquors.  The  alcoholic  fluid  contains  the  quinine 
and  cinchonine,  some  fatly  matters,  and  colouring 
substances. 

Acidulate  the  alcoholic  fluid  with  iveak  sul¬ 
phuric  acid  to  an  extent  sufficient  only  to  im¬ 
part  the  faintest  acid  reaction  to  it.  Distil,  and 
let  the  distillation  apparatus  cool.  You  will 
now  find  a  crystalline  mass,  ivhich  you  must  let 
drain  on  a  linen  cloth,  to  get  rid  of  the  black 
mother  liquor  which  soils  it.  After  draining, 
wash  the  crystalline  mass  with  a  little  water,  to 
remove  the  greater  portion  of  the  mother  liquor 
still  adhering  to  it. 

Make  the  cry.stalline  mass  (which  appears 
still  rather  strongly  coloured)  into  a  paste  with 
warm  water  ;  mix  with  this  animal  charcoal  in 
powder,  and  leave  the  paste  till  next  morning,  to. 
give  time  to  the  charcoal  to  act. 

Mix  the  paste  with  an  appropriate  quantity  of 
Avater,  and  boil,  taking  care  to  carry  the  concen¬ 
tration  sufficiently  fur  to  obtain  crystals  upon 
the  mere  lefrigeration  of  the  liquid.  (It  is  ad¬ 
visable  to  divide  the  paste  for  this  purpose  in 
several  portions,  and  to  treat  them  separately.) 
Filter  the  liquid  boiling.  Upon  refrigeration  of 
the  liquid  the  sulphate  of  quinine  will  crystallize 
in  perfectly  white  crystals.  At  the  end  of  forty- 
eight  hours  let  the  mother  liquor  drain  off,  place 
the  crystalline  mass  on  some  double  folds  of  paper 
properly  arranged  for  the  purpose  on  a  hurdle, 
and  carry  it  to  the  stove,  taking  care  to  keep  the 
salt  covered,  since  otherwise  it  AAmuld  acquire  a 
yellow  colour.  It  is  equally  necessary  to  remove 
the  salt  from  the  stove  as  soon  as  it  is  dry ;  were 
it  left  beyond  the  time  absolutely  required  for  its 
drying,  it  Avould  commence  to  effloresce,  and,  ac¬ 
cordingly,  lose  in  weight. 

Precipitate  the  mother  liquor  which  had  de¬ 
posited  the  white  sulphate  of  quinine  with  am¬ 
monia,  which  removes  the  whole  of  the  quinine 
and  cinchonine  still  contained  in  it.  Dissolve 
the  precipitate  (with  the  aid  of  heat)  in  water 
acidulated  Avith  sulphuric  acid,  and  add,  towards 
the  end  of  the  operation,  animal  charcoal,  and,  if 
necessary,  a  little  chalk  to  saturate  the  excess  of 
acid.  Boil  the  liquid  to  a  proper  degree  of  con¬ 
centration,  and  filter  boiling.  The  filtrate  will 
deposit  a  fresh  amount  of  white  crystals. 

Treat  the  mother  liquor  of  this  second  opera¬ 
tion  in  the  same  way  as  you  have  that  of  the 
first,  and  continue  to  proceed  in  this  manner 
until  the  Avhole  of  the  vegeto-alkali  is  converted 
into  crystallized  sulphate.  In  this  series  of  ope¬ 
rations  take  care  to  avoid  the  evaporation  of  the 
mother  liquors,  since,  during  that  process, 
colouring  matter  would  be  produced,  which  you 
would  find  it  exceedingly  difficult  afterwards  to 
get  rid  of. 

After  the  third  precipitation  it  is  sometimes 
found  advantageous  to  treat  the  precipitate  with 
alcohol  of  64  Cent.,  instead  of  dissolving  it  in 
Avater  acidulated  with  sulphuric  acid ;  the  alcohol 
dissolves  the  quinine  alone.  In  this  case  the 
cinchonine  is  made  to  crystallize  separately  ;  but, 
as  the  form  of  sulphate  of  cinchonine  differs  from 
that  of  the  sulphate  of  quinine,  it  is  advisable  to 
push  the  crystals  back  into  the  liquid,  by 
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scraping  the  sides  of  the  vessel  with  a  spalula, 
whereupon  the  sulphate  of  cinchonine  is  depo¬ 
sited  at  the  bottom  in  the  pulverulent  form, 
in  which  it  may  then  be  readily  mixed  with 
the  sulphate  of  quinine. 

The  black  (alcoholic)  mother  liquor  from 
which  the  coloured  sulphate  had  crystallized 
in  the  first  instance  retains  still  portions  of 
quinine  and  cinchonine,  which  need  not  be  lost. 

Part  of  the  vegeto-alkali  still  remaining  in  the 
mother  liquor  is  deposited  spontaneously  in  the 
course  of  time,  as  sulphate ;  the  crystals  thus 
deposited  may  be  readily  purified  by  the  ordinary 
method. 

The  extraction  of  the  vegeto-alkali  still  re¬ 
tained  in  solution  by  the  mother  liquor  is  a 
task  of  very  considerable  difficulty.  The  fol¬ 
lowing  process  (Guibourt’s)  succeeds  best : — 
Add  to  the  black  mother  liquor  an  equal 
weight  of  a  solution  of  sea  salt,  marking  15°. 

Boil  the  mixture  for  ten  minutes,  decant,  and 
subject  the  brown  deposit  which  has  formed 
twice  more  to  the  same  operation. 

Pour  the  decanted  liquors  together  ;  let  them 
get  cold,  and  filter  ;  precipitate  the  filtrate  with 
ammonia. 

Redissolve  the  brown  deposit  which  had  se¬ 
parated  from  the  saline  liquid  in  the  tliird  opera¬ 
tion  in  water,  and  add  gradually,  and  in  small 
portions  at  a  time,  ammouiuted  salt-water,  taking 
care  to  stop  short  of  complete  saturation.  Filter 
the  liquid  off  the  soft  brown  precipitate  which 
forms,  throw  the  latter  away,  and  precipitate  the 
filtrate  with  ammonia.  Treat  the  several  am- 
moniacal  precipitates  with  alcohol,  in  order  to 
separate  the  insoluble  earthy  phosphates.  The 
alcoholic  solution,  treated  in  the  proper  wa)',  will 
yield  sulphate  of  quinine  and  sulphate  of  cincho¬ 
nine. 

The  quantities  of  sulphate  of  quinine  or  sul¬ 
phate  of  cinchonine  respectively  furnished  by 
the  several  varieties  of  bark  which  occur  in 
commerce,  are  as  follows  : — 

One  kilogramme  of  Calisayabark  yields  (with¬ 
out  the  rind)  32  to  34  grammes  of  sulphate  of 
quinine. 

One  kilogramme  of  Calisaya  bark  yields  (with 
the  rind)  24  grammes  of  sulphate  of  quinine. 

One  kilogramme  of  grey  Loxa  bark  yields  12  to 
16  grammes  of  sulphate  of  cinchonine. 

One  kilogramme  of  grey  Lima  bark  yields  12 
grammes  of  sulphate  of  cinchonine. 

One  kilogramme  of  intensely  red  bark  yields 
16  grammes  of  sulphate  of  quinine,  8  grammes  of 
sulphate  of  cinchonine. 

One  kilogramme  of  pale  red  bark  yields  12 
grammes  of  sulphate  of  quinine,  8  grammes  of 
sulphate  of  cinchonine. 

One  kilogramme  of  spongy  Carthagena  bark 
yields  3  to  4  grammes  of  sulphate  of  cincho¬ 
nine. 

SULPHATE  OF  QUININE  WINE. 

Take  of  Sulphate  of  quinine,  66  centigrammes. 

Madeira  wine,  1,000  grammes. 
Dissolve. —  (Magendie.) 

The  sulphate  of  cinchonine  wine  is  prepared 
in  the  same  way,  but  with  double  the  dose  of 
the  salt. 

SYRUP  OF  SULPHATE  OF  QUININE. 

Take  of  White  sugar  syrup,  300  grammes. 
Sulphate  of  quinine,  1  gramme. 
Distilled  water,  4  grammes. 

Sulphuric  alcohol,  4  drops. 

Dissolve  the  sulphate  in  the  smallest  possible 
quantity  of  water  with  the  aid  of  the  sul¬ 
phuric  alcohol,  and  mix  the  solution  with  the 
syrup. 

30  grammes  of  the  syrup  contain  10  centi¬ 
grammes  of  sulphate  of  quinine. 

The  syrup  of  sulphate  of  cinchonine  is  pre¬ 
pared  in  the  same  way,  but  with  treble  the  dose 
of  the  salt. 

LOZENGES  OF  SULPHATE  OF  QUININE. 

Take  of  Sulphate  of  quinine,  1  gramme. 

Sugar  in  powder,  300  grammes. 
Mucilage  of  gum  arable,  a  suffi¬ 
ciency. 

Make  into  lozenges  of  1  gramme  each. 


Each  lozenge  contains  3  milligrammes  of  sul 
phate  of  quinine. 


POMATUM  AGAINST  ALOPECY. 

Take  of  Beef  marrow,  12  grammes. 

Sweet  almond  oil,  4  grammes. 
Sulphate  of  quinine,  1  gramme. 
Essence  of  roses,  2  drops. 

Incorporate  the  sulphate  of  quinine  thoroughly 
in  the  liquefied  mixture  of  the  fatty  bodies. 
Aromatize  with  the  essence  of  roses, 

A  small  quantity  of  this  pomatum  is  to  be 
applied  every  morning  on  the  head. 


ORIGINAL  COMMUNICATIONS, 
TRANSLATIONS,  ETC. 


EXPERIMENTS  ON  THE  NITROGENOUS 
COMPOUNDS  OE  THE  BENZOIC  SERIES, 

FOLLOWED  BY  REMARKS  ON 
CARBANILIC  ACID  AND  THE 
CARBANILATES. 

By  G.  CHANCEL. 

These  experiments  relate  principally  to  the 
action  of  the  hydrosulphate  of  ammonia  upon 
nitrobenzaniide.  This  substance  was  first  ob¬ 
tained  by  Mr.  Field  by  the  action  of  heat  upon 
the  nitrobenzoate  of  ammonia  ;  but  this  process 
does  not  always  succeed,  and  I  have  found  it 
most  advantageous  to  prepare  it  from  nitroben- 
zoic  ether  and  ammonia. 

The  action  of  the  hydrosulphate  of  ammonia 
upon  nitrobenzamide  dissolved  in  alcohol  is  fre¬ 
quently  very  complex,  whilst  with  an  aqueous 
solution  it  is  very  simple ;  in  the  latter  case 
there  is  a  considerable  deposit  of  sulphur  and  of 
crystals,  which,  according  to  my  analyses,  con¬ 
tain  H®  N®  O  aq.  The  water  of  crystalliza¬ 
tion  is  expelled  between  212°  and  248°. 

The  formation  of  this  body  is  in  conformity 
with  the  known  reactions  of  the  hydrosulphate 
of  ammonia  upon  nitrogenized  substances  ;  we 
have,  in  fact,  C’  H®  XNO  +  3SH3  =  C'^  H®  N^O  -l- 
20H*-f3S;*  but,  if  the  formation  of  this  sub¬ 
stance  comes  within  the  known  reactions,  the 
change  of  functions  which  has  taken  place  is 
hitherto  without  example  in  organic  chemistry  ; 
for  it  no  longer  belongs  to  the  benzoic  series, 
but  represents  carbanilamide  or  anilamic  urea, 
that  is  to  say,  a  double  carbonate  of  aniline  and 
ammonia  less  2  equivs.  water  (CH.*  O®,  C®  H’N, 
NH®)  —  20H2=Ct  H®  N®  O.  This  opinion  is 
founded  upon  the  following  facts  : — When  car¬ 
banilamide  is  heated  with  potash  lime,  ammonia 
is  disengaged  at  a  slightly  elevated  temperature, 
which  I  determined  in  the  state  of  the  platino- 
chloride.  When  heated  still  more  strongly  no 
more  ammonia  is  given  off,  but  only  pure  ani¬ 
line.  The  following  equation  will  explain  this 
metamorphosis : — 

C’  H8  N0-t-20KH=C0®K2  +  C8  H^N-hNH®. 
But  this  equation  evidently  does  not  represent 
the  final  reaction,  and  we  must  distinguish  two 
phases,  in 

The  first,  H®  NO-t-OKH=NH®-j-CT  H® 
KNO®. 

The  second,  H®  KNO®-i- OKH=C6  H^ 
NCO®  K®. 

The  salt  of  potash  which  is  produced  in  the 
first  phase  must  be  the  anthranilate  or  an  iso¬ 
meric  compound,  in  all  cases  the  true  carbani- 
late. 

This  experiment  proves  that  carbanilamide 
contains  the  constituents  of  1  equiv.  ammonia 
and  of  1  equiv.  aniline.  The  action  of  sulphuric 
acid  is  equally  distinct,  and  supports  my  opi¬ 
nion  ;  it  furnishes,  in  fact,  sulphanilic  acid  and 
sulphate  of  ammonia  with  disengagement  of  car¬ 
bonic  gas : — 

H®  N0-4  2S01  H2  =  CO®-hC®  NSO®-!- 

SO^H®,  NH®. 

By  acting  with  cyanic  acid  upon  aniline  M. 
Hofmann  obtained  a  substance  to  which  he  like¬ 
wise  assigns  the  composition  of  anilamic  urea. 


*  X=N02  C=12  H=.l 
tion  of  M.  Gerhardt. 


0=16  N=14,  nota- 


As  this  chemist  has  merely  announced  the  pro¬ 
duction  of  this  substance,  without  describing 
its  properties,  I  am  not  able  to  assert  their 
identity. 

Carbanilamide  possesses  the  following  pro¬ 
perties  : — It  is  soluble  in  water,  alcohol,  and 
ether  ;  its  alcoholic  or  ethereal  solution  quickly 
acquires  a  dark  red  colour,  and  appears  to  expe¬ 
rience  some  change,  but  its  aqueous  solution  is 
not  altered,  and  furnishes  on  spontaneous  eva¬ 
poration  very  beautiful,  transparent,  flattened 
prisms  of  considerable  size.  The  crystals  have 
no  odour ;  they  have  a  cool,  very  slightly  bitter 
taste,  similar  to  nitre ;  they  contain  1  equiv. 
water  of  crystallization,  melt  at  161°,  and  are 
decomposed  at  a  higher  temperature,  leaving  a 
large  amount  of  carbon. 

Carbanilamide,  like  urea,  combines  with  acids 
and  metallic  salts,  furnishing  crystalline  com¬ 
pounds.  I  have  analyzed  the  following  : — 

The  nitrate .  C^  H®  N®  O,  NO®  H 

The  argentonitrate  . .  C*'  H®  N®  O,  NO®  Ag 

The  chloride .  C’  H®  N®  O,  CIH 

I  likewise  obtained  the  hydrargyrochloride  and 
the  platinochloride. 

In  concluding  this  extract  I  may  state  that  I 
have  also  analyzed  the  ethers  of  nitrobenzoic 
acid ;  that  from  alcohol  crystallizes  in  right 
rhombic  prisms  of  122°;  my  analyses  confirm 
those  of  M.  Kopp  ;  that  from  pyroligneous  ether 
crystallizes  in  nearly  the  same  form  (118°  to 
120°)  ;  the  two  ethers  are  consequently  isomor- 
phous. 


ON  CARBANILIC  ACID  AND  THE 
CARBANILATES. 

In  the  preceding  part  I  have  shown  that,  under 
the  influence  of  the  hydrosulphate  of  ammonia, 
nitrobenzamide  is  converted  into  a  new  substance, 
anilamic  urea,  to  which  I  assigned  the  name  of 
carbanilamide.  I  stated  that  when  carbanilamide 
is  heated  there  is  disengaged  at  first  ammonia, 
and  subsequently  at  a  higher  temperature  pure 
aniline.  As  I  suspected,  the  two  following  phases 
must  be  distinguished  in  this  metamorphosis  bv 
potass  : — 

l^'l  rcl*  rinJiGo 

C7  H®N®0  +  0(KH)  =H3N-f  C^H®  I^^. 
Carbanilamide.  Carbanilate  of  potass. 

Second  phase, 

C’  H®  KNO®  -f  O  (KH) =C6  H®  N  -h  CO®  K®. 

The  carbanilamide  is,  in  fact,  converted  with  the 
greatest  ease  into  carbanilate  of  potass.  It  is 
merely  requisite  to  boil  this  substance  with  a 
concentrated  solution  of  caustic  potash  until  no 
more  ammonia  is  evolved,  and  then  to  add  an 
excess  of  acetic  acid.  If  the  liquid  is  not  very 
concentrated  no  precipitate  results ;  and  the 
carbanilic  acid  is  deposited  on  cooling  in  orange- 
coloured  crystals,  which  are  purified  by  re¬ 
crystallization. 

This  acid  exhibits  some  very  characteristic 
reactions,  and  furnishes  crystalline  salts.  Its 
composition  and  its  metamorphoses  prove  clearly 
that  it  must  be  viewed  as  the  bicarbonate  of 
aniline  minus  the  elements  of  1  equiv.  water, — 
(CH®  O®,  C®  H^  N)  —  H®  O  =  C®  H7  NO®  ; 
for  the  alkaline  and  earthy  carbanilates,  when 
heated  with  potass  or  caustic  baryta,  are  con¬ 
verted  into  carbonates  and  aniline.  When  car¬ 
banilic  acid  is  heated  suddenly  with  spongy 
platinum,  it  is  resolved  into  carbonic  acid  gas 
and  aniline ;  sulphuric  acid  converts  it  into 
sulphanilic  acid. 

The  composition  of  carbanilic  acid  has  been 
determined  by  the  analysis  of  the  acid  and  of 
the  salt  of  silver ;  it  is  expressed  by  the  formula, 

H’'  NO®.  The  carbanilate  of  silver  is  nearly 
insoluble  in  cold  water,  tolerably  soluble  in  hot, 
from  which  it  is  obtained  in  beautiful  crystals  by 
cooling.  It  is  not  altered  at  212°,  and  may  be 
perfectly  dried ;  but  at  a  highter  temperature  it 
is  decomposed.  Its  composition  accurately 
corresponds  with  the  formula,  C’’  H®  AgNO®. 

It  is  seen,  therefore,  that  carbanilic  acid  is  a 
monobasic  acid  ;  that  is  to  say,  capable  of  ex¬ 
changing  1  equiv.  of  hydrogen  for  1  equiv.  of 
metal.  Its  metamorphoses,  moreover,  prove  that 
it  is  a  conjugate  acid,  formed  by  the  union  of  1 
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equiv.  aniline  and  1  equiv.  carbonic  acid,  Avith 
the  elimination  of  1  equiv.  water. 

I  should  observe,  in  concluding,  that  carbanilic 
acid  obtained  by  the  action  of  potash  upon  car- 
banilamide  appears  to  be  identical  with  the 
benzamic  acid  of  M.  Zinin,  and  even  with  the 
anthranilic  acid  of  M.  Fritzsche ;  however,  I 
merely  mention  this  opinion  with  a  certain  re¬ 
serve,  comparative  experiments  being  still 
wanting;  but,  at  all  events,  if  these  acids  are 
not  absolutely  identical,  they  are  A’ery  nearly 
allied.  It  is  evident  that  they  are  more  than 
isomerous,  for  they  all  possess  the  same  funda¬ 
mental  properties,  and  are  metamorphosed  in  the 
same  manner  under  the  influence  of  reagents. 
It  will,  therefore,  be  necessary  to  regard  them  as 
varieties  of  one  and  the  same  chemical  species, 
of  which  Ave  have  more  than  one  example  in 
chemistry.  1  need  merely  mention  tartaric, 
metatartaric,  and  paratartaric  acids  which  are 
isomerous,  have  the  same  capacity  of  saturation, 
and  are  decomposed  in  the  same  manner  under 
the  influence  of  powerful  reagents.  I  intend 
shortly  to  publish  some  comparative  observations 
on  anthranilic,  benzamic,  and  carbanilic  acids. — 
Comptes  Rendus, 


ANALYSIS  OF  FAIJJASITE. 
By  M.  A.  DAMOUE. 


The  author  states  that  in  a  notice  inserted  in 
the  first  volume  of  the  fourth  series  of  the 
“  Annales  des  Mines”  he  gave  a  description  of 
a  mineral  belonging  to  the  zeolite  family,  Avhich, 
on  account  of  it?  crystalline  form  and  composi¬ 
tion,  appeared  to  him  to  constitute  a  distinct 
species  ;  to  this  mineral  he  gave  the  name  of 
Faujasite.  The  rarity  of  the  mineral  at  the  time 
it  AA'as  discovered  prevented  M.  Damour  from 
employing  more  than  a  very  small  quantity  for 
analysis.  Having,  however,  lately  procured  se¬ 
veral  specimens,  they  were  employed  in  repeating 
the  analysis. 

The  fresh  analysis  gave  as  the  composition  of 
this  mineral  : — 


Silica . . 

.  46.12 

Alumina  . 

Lime  . 

.  4.79 

Soda  . 

.  5.09 

Water  . . 

99.83 

In  his  first  notice  the  author  stated  that  fau¬ 
jasite  retained  its  transparency  after  heating  to 
redness,  and  Avas  acted  upon  by  acids ;  he  has 
since  found  that  the  mineral  loses  these  proper¬ 
ties  Avhen  heated  to  near  its  melting  point ;  it 
then  disengages  the  last  traces  of  water,  be¬ 
comes  milk-white,  and  hydrochloric  acid,  cold 
or  boiling,  does  not  act  upon  it. — Ann,  des  Mines, 
tom.  xiv.,  p.  67. 


ON  EDIBLE  BIRDS’  NESTS. 

By  ED.  BLYTH,  Esq., 

Curator  of  the  Asiatic  Society’s  Museum. 


[^Concluded  from  page  394.] 

The  people  who  gather  the  edible  nests  prac¬ 
tise  a  variety  of  superstitious  ceremonies  in 
relation  to  them,  Avhich  belong  rather  to  their 
history  than  to  that  of  the  birds,  and  therefore 
need  not  be  here  described.  But  another  point 
of  interest  arises  respecting  the  actual  species 
which  produce  them ;  and  it  would  seem  that 
all  the  authorities  to  whom  I  have  access,  Avho 
have  discriminated  different  species  of  these 
birds,  are  more  or  less  in  error.  Firstly,  as  re¬ 
gards  the  Hirundo  esculenta  of  Linnmus 
(founded  on  Brisson’s  description  of  one  of  M. 
Poivre’s  inaccurate  drawings],  there  is  no  reason 
to  suppose  that  this  as  described,  with  yelloAV 
hides  and  white-tijAped  tail,  has  any  prototype 
in  nature ;  the  latter  Avould  be  an  anomaly 
throughout  the  Cypseladiae,  but  may  refer  per¬ 
haps  to  the  white  tail-markings  of  some  real 
Hirundo,  erroneously  supposed  to  be  the  con¬ 


structor  of  the  edible  nests.  *  Dr.  Horsfield  gives 
the  species  termed  Lawet  by  the  Javanese  as 
Hirundo  esculenta,  Osbeck,  stating  that  the 
specimens  Avhich  he  examined  in  Java,  and  those 
which  he  took  to  England,  differ  from  Latham’s 
description  in  being  uniformly  of  a  black¬ 
ish  colour,  without  a  Avhite  extremity  to 
the  rectrices.  Another  species,  the  Linchi 
of  the  Javanese,  he  gives  as  H.  fuciphaga, 
Thunberg,  stating  that  “Its  nest  is  con¬ 
structed  of  mosses  and  lichens,  connected 
Avith  the  same  gelatinous  substance  which  com¬ 
poses  the  edible  nest  of  the  preceding  species.” f 
This  accords  with  Avhat  has  been  already  cited 
from  Raffles  ;  and  in  an  interesting  account  of 
Karang  Bolong,  on  the  southern  coast  of  Java, 
and  of  the  birds’-nest  rocks  there,  translated 
from  the  “  Tijdsehrift  voor  Neerlands  India”  in 
the  “  Journal  of  the  Indian  Archijjelago,”  i.,  107 
(Sept.,  1847),  the  same  two  species  are  distin¬ 
guished  by  the  names  LaAvet  and  Lintye,  and 
the  nest  of  the  latter  is  described  to  be  “  Avithout 
the  least  value.  The  residence  of  these  swallows” 
(swiftlets),  “termed  Lintye  in  the  caves,”  it  is 
added,  “  contributes  greatly  to  the  injury  of  the 
holes,  for  Avhich  reason  they  are  destroyed  as 
much  as  possible  at  each  gathering.  The  nests 
Avhich  they  make  are  constructed  of  grass  stalks. 
They  are,  however,  of  the  same  form,  and  are  as 
artfully  made  as  the  others.” 

Heer  Hooyman  likeAvise  states  that  besides 
the  LaAvet  (Waled  or  Boerongj  Daija  of  the  hill 
Javanese),  “other  species  resort  to  the  same 
caverns,  Avhich  are  named  Momomo,  Boer.ing 
itam,§  Boerong  zoekoet,  and  Lintje.  These,” 
he  adds,  “are  very  similar  to  each  other,  except¬ 
ing  the  second,  Avhfch  has  the  head  larger,  and 
the  feathers  of  all  are  entirely  black.  The  nests 
Avhich  they  construct  are  black  and  friable,  com¬ 
posed  of  alight  clown”  (agglutinated  ?).  “An 
opinion  prevails  that  the  presence  of  these  birds 
is  injurious  to  the  caverns,  on  which  account 
they  are  driven  away  as  much  as  possible.” 
Another  writer  in  the  same  volume  of  the  “  Ba- 
taviaasch  Genootschap”  (p.  248)  mentions  the 
Memos  or  Boerong  itam  (thus  bringing  together 
M.  Hooyman’s  first  tAVO  species)  as  a  larger  kind, 
with  plumed  tarsi,  indicating  thus  a  true  Cyp- 
selus,  which  is  probably  the  constructor  of  the 
nests  assigned  by  Dr.  Horsfield  and  others  to 
the  Linchi.  Assuredly,  however,  the  C.  fuci¬ 
phaga  (Thunberg),  Linchi  or  Lintye  of  the 
Javanese,  identical  upon  comparison  Avith  Java¬ 
nese  specimens,  would  appear  to  be  the  sole  jAro- 
ducer  of  the  numerous  nests  gathered  on  the 
rocky  coasts  of  the  Bay  of  Bengal ;  and  the  often 
quoted  notice  by  Sir  G.  Staunton,  in  his  account 
of  the  Earl  of  Macartney’s  embassy  to  China,  must 
refer  either  to  C.  fuciphaga,  or  to  an  entirely 
new  species  (which  is  hardly  to  be  supposed  in 
the  locality).  For  he  remarks  that  “  The  birds 
which  build  these  nests  are  small  grey  SAvalloAvs, 
with  bellies  of  a  dirty  white.  They  Avere  flying 
about  in  considerable  numbers ;  but  they  were 
so  small,  and  their  flight  so  quick,  that  they 
escaped  the  shot  fired  at  them.”||  This  was  at 
an  islet  off  the  southern  extremity  of  Sumatra, 
close  to  AA'here  M.  Poivre  also  observed  them, 
Avho  remarks  that  “  leur  taille  etoit  a  peu-pres 
celles  des  Colibris.”ir  The  birds  may  have  ap¬ 
peared  greyish  on  the  Aving,  but  the  white  belly 
is  characteristic  of  C.  fuciphaga ;  and  this  parti¬ 
cular  species  occurs  abundantly  on  parts  of  the 

*  Ifind,  indeed,  thatM.  Montbeillard  describes 
it  to  have  tAvelve  tail  feathers,  which  bears  out 
the  above  idea  that  it  may  be  a  true  Hirundo, 
and  shows  that  it  cannot  be  a  SAvift.  It  was  on 
drawings  by  M.  Poivre  that  the  Cuculus  sinensis 
and  C.  paradiseus,  Linn.,  were  founded  ;  the  one 
representing  a  Corvidous  bird  (Psilorhinus),  and 
the  other  a  Drongo  (Edolius),  each  represented 
with  a  reversed  outer  toe  ! 

t  “  Linn.  'Pr.,”  xiii.,  143. 

X  Burong,  i,e.,  bird. 

§  Literally,  blackbird. 

II  “Narrative  of  Macartney’s  Embassy,”  i.,  287. 

If  See  also  Valentyn,  as  quoted  in  the  “  Bata- 
viaasch  Genootschap,”  iii.,  247. 


coast  of  the  Malayan  Peninsula,  in  the  Nicobar 
Islands  and  Mergui  Archipelago,  and  so  high  as 
on  certain  rocky  islets  off  the  southern  portion  of 
the  coast  of  Arracan,  where  the  nests  are 
annually  gathered  and  exported  to  China.  From 
all  this  range  of  coasts  we  have  seen  no  other 
species  than  Fuciphaga,  nor  does  it  appear  that 
any  other  has  been  observed;  and  we  have 
examined  a  multitude  both  of  the  adults  and  of 
young  taken  from  the  nests  collected  in  the 
Nicobars  and  preserved  in  spirit,  all  of  which 
were  of  the  same  species.  Nevertheless,  what 
appears  to  be  C.  nidifica  inhabits  the  mountains 
far  in  the  interior  of  India,  though  hitherto  un¬ 
observed  upon  the  coasts  ;  and  it  is  worthy  of 
notice  that  C.  fuciphaga  does  not  appear  to  have 
been  hitherto  remarked  inland  in  this  country. 
The  species  Avhich  builds  the  edible  nests  col¬ 
lected  on  the  western  coast  of  the  Indian  penin¬ 
sula,  as  in  the  group  of  small  islands  about  eight 
miles  west  of  Vingorla  (Avhich  is  a  little  above 
Goa,  and  27o  miles  from  Bombay),  commonly 
knowm  as  the  Yingorla  Rocks,  where  about  one 
CAA't.  of  them  are  produced  annually,  remains  to 
be  ascertained. 

C.  NIDIFICA  ;  Hirundo  nidifica,  Latham  ; 
H.  fuciphaga  apud  Shaw ;  H.  esculenta  apud 
Horsfield  ;  H.  brevirostris,  M'Clelland,  P.  Z.  S., 
1839,  p.  155;  H.  unicolor,  Jerdon,  “  Madr. 
Journ.,”  xi.,  238 ;  referred  bj'-  that  naturalist 
to  Cypselus,  ibid,  xiii.,  173,  and  termed 
C.  concolor,  J.  A.  S,,  xi.,  886  (there  being  a 
previously  described  C.  unicolor).  Length  4^  to 
4|  inches,  the  middle  tail  feathers  2  inches,  and 
outermost  ^  inch  longer ;  Aving  4^  inches.  Ge¬ 
neral  colour  fuscous-brown,  darker  on  thecroAvn, 
Avings,  and  tail,  Avhich  latter  have  a  dull  gloss  of 
steel  blue  or  green,  beloAv  paler.  From  M. 
Hooyman’s  description  of  this  species  Ave  feel 
satisfied  of  the  identity  of  the  Indian  and  Java¬ 
nese  birds,  which  some  of  the  translated  accounts 
had  rendered  doubtful. 

This  species,  in  India  first  observed  in  Assam, 
appears  to  be  a  regular  bird  of  passage  at  Dar¬ 
jeeling,  where  Capt.  Tichell  observed  flights  of 
them  commencing  in  August,  proceeding  to  the 
S.  W.  Mr.  Jerdon  remarked  it  “  on  the  Coonoor 
Pass  of  the  Nilgiris,  and  about  the  edges  of  the 
hills.  It  flies  in  large  flocks  and  Avdth  very  great 
speed.”  Its  nests  remain  to  be  discovered  in  this 
country. 

C.  FUCIPHAGA  ;  Hirundo  fuciphaga,  Thunberg. 
A  minute  species,  about  3|  inches  in  length  by 
9  inches  in  expanse,  the  tail  1^  inch  and  even, 
AA'ing  3|  inches.  Colour  above  blackish,  green 
and  purple  glossed  ;  below,  fuscous-brown,  pass¬ 
ing  to  white  on  the  middle  of  the  belly,  AA'ith 
whitish  edges  to  the  loAver  tail-coverts.  A  single 
large  feather,  Avith  a  distinct  supplementary 
plumelet,  grows  on  the  hind  toe,  being  nearly  as 
long  as  the  toe  Avith  its  claw;  this  is  always 
normally  present,  but  is  often  lost  in  dry  speci¬ 
mens. 

This  bird  is  the  edible  nest-builder  of  the  Bay 
of  Bengal,  and  may  prove  to  be  exclusively  a 
coast  species,  the  nests  of  which  are  of  superior 
quality  to  those  of  C.  nidifica  ?  In  the  extreme 
east  it  is,  perhaps,  replaced  by  C.  troglodytes  of 
Mr.  G.  R.  Gray.  The  Rev.  J.  Barbe,  from  per¬ 
sonal  observation,  notices  it  as  “  common  in  the 
archipelago  of  Mergui,  the  Nicobars,  &c.,  build¬ 
ing  their  nests  in  the  cavities  of  the  rocks,  where 
it  is  most  difflcult  and  perilous  to  have  access. 
Formerly,”  he  adds,  “  both  Malays  and  Burmese 
procured  at  the  Andamans  a  considerable  quan¬ 
tity  of  these  nests,  collecting  them  themselves, 
or  receiving  them  from  the  islanders  in  exchange 
for  their  tobacco,  &c.”*  But  it  appears  that 
both  people,  “  taking  advantage  of  the  time  in 
which  the  natives  were  on  board  their  vessels, 
tied  them  up,  and  carried  them  off  as  slaves. 
Hence  the  present  hostility  of  the  rude  Papuan 
inhabitants  of  the  Andaman  Islands  to  all 
foreigners  whatsoever. 

Addendum. — EdibleNssts  in  Ceylon,  A  most 
obliging  correspondent  in  Ceylon,  Dr.  E.  L. 
Layard,  informs  us  that  he  has  learned  of  a 

*  J.  A.  S.,  XV.,  363. 
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habitat  for  CollocalitB  in  that  island  “  on  the 
banks  of  a  river,  thirty  miles  from  the  sea,  in 
some  caves  of  a  high  mountain.  A  Chinaman 
rents  them  from  Government,  and  pays  £40  for 
a  period  of  seven  years.  This  man  says  there 
are  two  kinds  of  the  bird,  but  does  not  know 
much  about  them.  I  will,  if  possible,  visit  the 
spot  during  the  ‘  take,’  which  comes  on  four 
times  a  year,  October  being  the  forthcoming. 
This  quadruple  harvest  would  seem  to  imply 
that  they  do  not  migrate,  as  all  other  species  [of 
swift  and  swallow]  assuredly  do.”  Our  friend 
Captain  Lewds,  who  saw  much  of  these  birds  in 
the  Nicobars,  having  opportunely  returned  to 
Calcutta  after  a  long  absence,  we  had  an  oppor¬ 
tunity  of  submitting  the  accompanying  notice  of 
them  to  his  criticism ;  and  he  states  positively 
that  he  observed  but  one  species  in  those  islands, 
the  C.  fuciphaga,  of  which  he  preserved  nu¬ 
merous  specimens,  both  adults  and  young,  from 
the  nests,  and  remarks  that  they  laid  two  or 
three  white  eggs,  commonly  the  latter  number, 
but  he  thinks  he  once  observed  as  many  as  four. 
The  number  may,  in  fact,  vary  according  to 
season  (Captain  L.  observing  them  in  the  cold 
w'eather).  He  remarks  that  the  gatherers  of  the 
nests  are  much  given  to  mislead  inquirers  who 
interrogate  them  on  the  subject,  which  may 
account  for  the  published  statements  that  C. 
fuciphaga  does  not  produce  a  valuable  nest. 
The  notice  which  we  have  given  from  M.  Hooy- 
man  of  the  manners  and  building-places  of  C. 
nidifica  he  says  applies  equally  to  those  of  C. 
fuciphaga  in  every  particular ;  and  especially  he 
has  often  remarked  that  they  retire  early  in  the 
afternoon  to  their  caverns  (f.e.,  about  four  p.m.)  ; 
but  he  states  that  the  edible  nests,  as  we  see 
them,  are  only  the  lining,  which  comes  out 
entire,  though  independently  affixed  to  the  rock, 
being  underlaid  by  a  network  of  some  vegetable 
fibrous  substance  placed  on  the  ledges,  w'hich  the 
gatherers  are  careful  never  to  remove.  Further 
attention  is  invited  to  this  subject. 


FURTHER  RESEARCHES  ON  ELECTRO - 
PHYSIOLOGY. 

By  M.  CH.  MATTEUCCI.* 

I  hope  that  the  academy,  which  has  always 
been  pleased  to  encourage  me  in  my  researches 
upon  electro-physiology,  will  permit  me  to  com¬ 
municate  some  new  investigations  upon  this 
subject.  I  cannot  commence  the  exposition  of 
these  researches  without  very  briefly  recapitu¬ 
lating  the  four  principal  points  from  which  I 
started,  and  which,  to  a  certain  extent,  form  a 
summary  of  the  whole  of  my ‘former  labours. 

1.  In  each  cell  of  the  electric  organ  of  Ashes 
the  two  electricities  become  separated  under  the 
influence  of  the  nervous  action  propagated  from 
the  brain  towards  the  extremities  of  the  nerves. 
A  relation  exists  between  the  direction  and  the 
intensity  of  the  nervous  current,  and  the  position 
and  the  quantity  of  the  two  electricities  de¬ 
veloped  in  the  cell.  In  accordance  with  this 
relation  which  has  been  established  experiment¬ 
ally,  if,  as  was  done  by  Ampere  in  the  case  of 
electro -magnetic  action,  we  represent  the  nervous 
current  by  a  man  lying  extended  upon  the  nerve, 
and  with  his  face  turned  towards  the  caudal 
extremity  of  the  Torpedo  or  the  dorsal  surface  of 
the  Gymnotus,  the  positive  electricity  of  the 
cell  always  exists  on  the  left  of  the  man  :  since 
each  cell  of  the  organ  forms  a  temporary  electric 
apparatus,  this  explains  the  position  of  the  poles 
at  the  extremities  of  the  prisms,  and  the  intensity 
of  the  discharge  being  proportional  to  the  length 
of  the  prisms,  as  established  by  experiment. 

2.  It  has  been  shown  by  experiment  that  the 
greatest  analogy  exists  between  the  discharge  of 
electric  fishes  and  muscular  contraction.  There 
is  no  circumstance  which  modifies  one  of  these 
phenomena  which  does  not  act  equally  upon  the 
other. 

3.  The  contraction  of  a  muscle  devclopes  in  a 
nerve  which  is  in  contact  with  this  muscle  the 


*  From  the  Comiites  Rendus  for  April  30,  1849. 


cause  by  which  the  nerve  excites  contractions  in 
the  muscles  through  which  it  ramifies.  Although 
experiment  has  not  yet  enabled  us  to  decide 
whether  this  phenomenon  is  an  instance  of  ner¬ 
vous  induction,* or  a  proof  of  an  electric  dis¬ 
charge  developed  by  muscular  contraction,  we 
are  led  by  all  analogy  to  admit  the  second 
hypothesis. 

4.  The  electric  current  modifies  the  excita¬ 
bility  of  the  nerve  according  to  its  direction. 
The  electric  current,  when  propagated  in  the 
direction  of  the  ramification  of  the  nerve,  de¬ 
stroys  its  excitability  ;  when  propagated  in  a 
contrary  direction  to  the  ramification,  it  aug¬ 
ments  the  excitability  of  the  nerve.  The  phe¬ 
nomena  brought  into  play  by  the  cessation  of 
an  electric  current  traversing  the  nerves  of  an 
animal  depend  upon  the  modification  which  the 
excitability  of  the  nerve  has  experienced  by  the 
passage  of  the  current,  according  to  its  direction. 
The  same  cause  explains  the  voltaic  alternations, 
i.e,,  the  muscular  contractions  excited  by  a  cur¬ 
rent,  which  is  made  to  traverse  a  nerve  in  a  con¬ 
trary  direction  to  that  in  which  it  had  ceased  to 
produce  any'  effect. 

In  this  first  extract  I  shall  confine  myself  to 
communicating  to  the  academy  a  result  which  I 
regard  as  fundamental  to  the  theory  of  electro- 
physiological  phenomena.  By  a  very  simple 
experiment,  and  one  which  is  easily  repeated,  I 
have  shown  that  an  electric  current  which  tra¬ 
verses  a  muscular  mass  in  the  direction  of  its 
fibres,  and  consequently  in  a  direction  which  is 
normal  or  oblique  to  that  of  the  ultimate  nervous 
ramifications  which  are  distiibuted  through  it, 
developes  in  these  filaments  a  nervous  current, 
the  direction  of  which  varies  according  to  that 
of  the  electric  current,  relatively  to  the  ramifica¬ 
tion  of  the  nerve.  This  law  is  the  same  as  that 
which  establishes  the  relation  between  the  direc¬ 
tion  of  the  nervous  current  and  the  position  of 
the  contrary  electric  conditions  in  the  organ  of 
electric  fishes ;  in  other  words,  it  is  the  re¬ 
action  of  electricity  upon  the  nervous  force. 
In  discovering  a  new  analogy,  and  that  the 
most  intimate  possible,  between  the  electric 
discharge  of  fishes  and  muscular  contraction, 
I  have  shown  that,  just  as  in  the  electric 
apparatus  of  the  torpedo,  the  nervous  current 
developes  the  two  electricities  in  a  determinate 
direction,  according  to  its  own  direction.  In  a 
muscular  mass  the  tw'o  electric  states,  diffused 
through  the  elements  of  its  fibres,  produce  a 
current,  the  direction  of  which,  varying  with 
that  of  the  electric  current,  is  established,  like 
the  direction  of  the  discharge  in  the  torpedo,  by 
that  of  the  nervous  current  which  excites  it. 
I  have  taken  every  pains  to  establish  by  experi¬ 
ment  this  result,  which  I  shall  henceforth  con¬ 
sider  as  the  foundation  of  the  theory  of  electro- 
physiological  phenomena.  AVhatever  may  be 
the  nature  of  the  nervous  force,  of  which  we  are 
ignorant,  as  of  that  of  the  other  great  natural 
agents,  it  is  a  fact  that  this  force  is  propagated 
in  the  nerves  sometimes  from  the  brain  to  the 
extremities,  sometimes  in  a  contrary  direction. 
It  is  entirely  independent  of  hypothesis,  and,  in 
fact,  in  accordance  with  experiment  to  admit  that 
in  the  act  of  muscular  contraction  excited  by  the 
action  of  the  will,  or  by  the  stimulation  of  the 
nerve,  a  nervous  current  is  propagated  in  the 
direction  of  the  ramification  of  the  nerve :  on  the 
other  hand,  the  nervous  current  follows  an  oppo¬ 
site  direction  when  sensation  is  experienced  by 
the  stimulation  of  the  extremities  of  the  nerve. 

I  have  already  shown  in  my  former  researches, 
and  by  direct  experiments,  the  great  difference 
between  the  nervous  and  the  muscular  substance 
as  regards  the  conduction  of  the  electric  current. 
Regarding  these  experiments,  which  it  would  be 
impossible  for  me  to  describe  here  in  detail,  I 
shall  confine  myself  to  the  account  of  one,  the 
evidence  afforded  by  which  is  perfect,  and  which 
may  be  applied  to  the  case  in  point.  This  ex¬ 
periment  consists  in  introducing  the  nerve  of  a 
very  sensitive  galvanoscopic  frog  into  the  in¬ 
terior  of  a  muscular  mass,  cut  with  a  knife  in 
the  direction  of  its  fibres.  On  passing  a  tole¬ 
rably  strong  electric  current  through  the  ntus- 


cular  mass,  contractions  are  never  excited  in  the 
prepared  frog.  In  this  case,  besides  the  better 
conductibility  of  the  muscular  substances,  we 
have  for  the  production  of  the  effect  observed  the 
great  difference  between  the  relative  mass  of  the 
muscle  and  of  the  nerve.  It  is  unnecessary  to 
state  that  the  contraction  of  the  prepared  frog 
occurs  if  the  poles  of  the  battery  are  closely  ap¬ 
proximated  to  its  irerve,  or  if  the  muscular  mass, 
by  its  contractions,  produces  the  phenomenon 
called  induced  contraction.  The  experiment 
succeeds  perfectly  on  taking  the  muscles  of  one 
of  the  mammalia  or  a  bird,  after  their  irritability 
has  ceased ;  so  that  the  passage  of  an  electric 
current  through  these  muscles  does  not  excite 
any  sensible  contraction. 

It  is  then  proved  by  experiment  that,  when  a 
muscular  mass  is  traversed  by  an  electric  cur¬ 
rent,  the  nervous  filaments  diffused  through  the 
mass  do  not  produce  any  sensible  part  of  this 
current,  so  that  the  effects  obtained  can  only  be 
due  to  the  direct  action  of  the  electric  current 
upon  the  muscular  fibre,  and  to  the  indirect  ac¬ 
tion  or  the  influence  of  the  electric  current  uijon 
the  nervous  force. 

The  following  are  these  effects  : — If,  in  a  living 
rabbit,  dog,  or  frog,  we  expose  the  muscles  of  the 
legs,  by  entirely  removing  the  integuments,  and 
pass  an  electric  current  from  a  pile  of  thirty  or 
forty  elements  through  these  muscles,  applying 
one  of  the  poles  to  the  upper  and  the  other  to 
the  lower  part  of  the  leg — if  the  positive  pole  is 
placed  above  and  the  negative  pole  below,  so 
that  the  electric  current  traverses  the  muscular 
substance  in  the  direction  of  the  ramification  of 
the  nerves,  a  very  powerful  contraction  is  pro¬ 
duced,  not  only  in  the  muscles  of  the  leg,  but 
also  in  those  of  the  foot.  If  the  current  is  passed 
in  the  contrary  direction,  the  animal  cries  out 
from  pain,  the  contraction  is  much  less,  and  only 
occurs  in  that  muscle  which  is  traversed  by  the 
current. 

On  repeating  these  experiments  many'  times 
and  upon  different  animals,  which  I  have  taken 
care  to  do,  we  readily  discriminate  the  principal 
results  which  I  have  described  from  those  slight 
modifications  which  sometimes  occur,  especially 
at  the  commencement  of  the  experiment. 

These  results  can  only  be  explained  in  one 
way.  The  very'  powerful  contraction  excited  in 
the  muscles  of  the  leg  and  in  the  foot  by  the 
passage  of  the  electric  current  proves  the  exist¬ 
ence  of  a  nervous  current  propagated  from  the 
extremities  towards  the  centre,  and  developed 
under  the  influence  of  an  electric  current  which 
traverses  the  muscular  mass  in  the  contrary 
direction  to  that  of  the  ramification  of  the 
nerve. 

As  an  electric  current,  when  propagated 
through  a  muscle,  never  leaves  the  muscular 
fibre  to  follow  the  nervous  filaments,  we  have 
perfect  evidence  that  the  nervous  currents  of 
which  we  have  spoken  are  due  to  the  influence  of 
the  electric  states  which  are  propagated  in  the 
muscle. 

To  demonstrate  the  entire  importance  of  these 
conclusions,  we  only  require  to  be  made  ac¬ 
quainted  with  their  connection  with  the  law  of 
the  electric  discharge  in  fishes ;  this  connection 
is  as  intimate  as  is  possible.  In  fishes  the  electric 
discharge  arises  from  the  production  of  a  nervous 
current  by  the  stimulation  of  the  nerve  which  is 
distributed  in  the  organ.  In  the  experiments 
which  we  have  described  a  nervous  current  is 
produced  by  the  electric  discharge  which  is 
passed  through  the  muscle.  When  this  dis¬ 
charge  is  passed  through  the  muscle  in  such  a 
manner  that  the  positive  and  negative  electric 
states  are  disposed  with  regard  to  the  nerves  in 
the  same  manner  as  in  the  discharge  of  the  elec¬ 
tric  fishes,  a  nervous  current  is  produced  by  the 
influence  of  the  electric  current.  This  nervous 
current  has  the  same  direction  in  both  cases  ;  but 
in  the  discharge  of  the  torpedo  the  electric  states 
are  produced  by  the  animal,  whilst  in  the  expe¬ 
riment  of  the  muscular  contraction  the  nervous 
current  is  produced  by  the  influence  of  the  elec¬ 
tric  current. 

Wlien  the  electric  current  trayerses  a  laus- 
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cular  mass  in  a  contrary  direction  to  that  of  the 
ramification  of  the  nerve,  it  follows,  from  the 
facts  which  we  have  established,  that  the  electric 
current  developes  a  nervous  current,  the  direc¬ 
tion  of  which  is  opposed  to  that  which  it  developes 
on  traversing  a  muscle  in  the  opposite  direction. 
This  is  shown  experimentally  by  the  phenomena 
of  sensation  or  of  pain  which  are  produced  by 
an  electric  current  traversing  a  muscle  in  the  con¬ 
trary  direction  to  the  ramification  of  these 
nerves. — Phil.  Mag. 


ON  THE  REFLEXIONS  OF  DIFFERENT 
KINDS  OF  HEAT  BY  METALS. 

By  MM.  F.  DE  LA  PROVOSTAYE  and  P. 
DESAINS. 


Those  philosophers  who  have  been  occupied 
■with  the  study  of  heat  seem  to  admit  that  the 
rays  of  different  natures  are  reflected  in  the  same 
proportion  on  polished  metals. 

On  the  other  hand,  the  very  precise  experi¬ 
ments  of  M.  Jamin  agree  with  the  formulm  of 
M.  Cauchy  to  prove  that  the  intensity  of  me¬ 
tallic  luminous  reflexion  depends  on  the  colour 
of  the  light  employed.  The  numerous  analogies 
which  exist  between  heat  and  light  scarcely  ad¬ 
mit  of  an  essential  difference  on  this  head.  The 
authors,  indeed,  are  of  opinion  that  they  have 
in  fact  proved  by  experiment  that  this  difference 
does  not  exist,  and  that  the  rays  of  heat  of  dif¬ 
ferent  natures  are  reflected  in  very  unequal  pro¬ 
portions  on  the  same  metallic  mirror. 

The  plan  adopted  and  followed  by  the  authors 
is  precisely  the  same  as  that  previously  followed 
in  their  “  Researches  on  Metallic  Reflectors.” 
The  source  of  heat  was  always  a  Locatelli’s 
lamp  ;  only  they  operated  successively  with  the 
direct  rays,  and  with  the  same  rays  transmitted, 
sometimes  through  a  plate  of  natural  sal  gem, 
and  at  others  with  it  smoked,  and  lastly  through 
a  lamina  of  glass  5  millimetres  in  thickness. 
The  incidence  of  the  rays  being  about  60°,  the 
following  results  were  obtained:  — 

Experiments  Made  with  the  Metal  of  the  Re¬ 
flectors  of  Telescopes. — The  metal  of  the  reflector 
employed  reflected  0.80  or  0.84  of  the  direct  heat 
of  Locatelli’s  lamp.  It  reflected  only  0.74  of 
the  heat  derived  from  the  same  source  when 
modified  by  passing  through  a  lamina  of  glass  of 
O.OOo  millimetre  in  thickness.  Lastly,  it  re¬ 
flected  0.82  to  0.83  of  the  same  heat  transmitted 
through  sal  gem. 

Experiments  with  Silver, — The  silver  mirror  re¬ 
flected  0.95  to  0.96  of  the  natural  heat,  and  0.91 
of  the  heat  which  had  passed  through  0.005  of 
glass. 

Experiments  with  Platina. — The  platina  em¬ 
ployed  reflected  0.79  of  the  natural  heat ;  0.77 
to  0.78  of  the  heat  which  had  traversed  sal  gem  ; 
65  to  66  of  that  which  had  traversed  0.005 
millimetre  of  glass ;  and  lastly,  83  of  that 
which  had  passed  through  smoked  sal  gem. 

Some  experiments  were  also  made  with  plates 
of  gold  and  unpolished  silver,  which  were  em¬ 
ployed  by  the  authors  in  an  investigation  re¬ 
specting  the  diffusion  of  heat.  The  proportion 
of  the  incident  flow  which  these  plates  reflect 
back  to  the  pole  when  it  is  placed  in  the  direction 
of  the  regular  reflexion  is  extremely  different, 
according  as  the  heat  has  previously  traversed 
glass  or  sal  gem. 

It  results  from  these  numbers  that  the  heat 
most  transmissible  through  glass  is  reflected  in 
smaller  proportion  on  the  various  metals  tried  ; 
and  that  the  heat  which  is  transmitted  in  larger 
proportion  through  smoked  sal  gem  is  reflected 
more  abundantly  upon  the  same  substances.  A 
marked  consequence  of  these  experiments  is,  that 
a  bundle  of  heat  rays  reflected  on  a  metallic 
mirror  has  generally  a  composition  entirely  dif¬ 
ferent  from  that  of  the  incident  bundle,  and  that 
consequently  it  should  not  suffer  the  same  loss 
in  traversing  diathermanous  substances.  This 
has  been  directly  verified  by  the  authors  in  the 
following  manner :  — 

1.  They  determined  the  loss  of  intensity  which 

the  heat  of  a  Locatelli’s  lamp  suffered  in  tra-yers- 


ing  a  lamina  of  glass  of  0.005  millimetre  in 
thickness. 

2.  The  loss  suffered  by  heat  from  the  same 
source  twice  reflected  on  parallel  mirrors. 

In  the  first  case  the  lamina  of  glass  employed 
transmitted  0.44  of  the  incident  heat;  in  the 
second  only  0.33  to  0.34. 

These  two  methods  afford,  then,  concordant 
results  ;  and  the  authors  are  of  opinion  that  they 
have  determined  that,  on  a  great  number  of 
metals,  and  probably  on  all,  the  different  kinds 
of  heat  are  reflected  unequally,  and  that  the  re¬ 
flexion  on  polished  metals  changes  the  propor¬ 
tions  of  the  different  kinds  of  heat  which  com¬ 
pose  the  incident  bundle. — Comptes  Rendus, 
Avril  16,  1849. — Phil.  Mag. 


ON  THE  MAGNETIC  RELATIONS  OF 
THE  POSITIVE  AND  NEGATIVE  OPTIC 
AXES  OF  CRYSTALS. 

By  Professor  PLUCKER,  of  Bonn. 

In  a  letter  to,  and  communicated  by,  Dr. 
Faraday.* 


Allow  me,  sir,  to  communicate  to  you  several 
new  facts  which,  I  hope,  will  spread  some  light 
over  the  action  of  the  magnet  upon  the  optic  and 
magnecrystallic  axes. 

I.  The  first  and  general  law  I  deduced  from 
my  last  experiments  is  the  following  one:  — 
”  There  will  be  eir.her  repulsion  or  attraction  of 
the  optic  axes  by  the  poles  of  a  magnet,  accord  • 
ing  to  the  crystalline  structure  of  the  crystal.  If 
the  crystal  is  a  negative  one,  there  w’ill  be  repul¬ 
sion  ;  if  it  is  a  positive  one,  there  will  be  attrac¬ 
tion.” 

The  crystals  most  fitted  to  give  the  evidence  of 
this  law  are  diopside  (a  positive  crystal),  cyanite, 
topaz  (both  negative),  and  other  ones,  crystal¬ 
lizing  in  a  similar  way.  In  these  crystals  the 
line  (A)  bisecting  the  acute  angles  made  by  the 
two  optic  axes  is  neither  perpendicular  nor 
parallel  to  the  axis  (B)  of  the  prism.  Such  a 
crystal,  suspended  horizontally  like  a  prism  of 
tourmaline,  staurolite,  or  “  red  ferrideyanide  of 
potassium,”  in  my  former  experiments,  will 
point  neither  axially  nor  equatorially,  but  will 
take  always  a  fixed  intermediate  direction.  The 
direction  will  continually  change  if  the  prism  be 
turned  round  its  own  axisB.  It  may  be  proved 
by  a  simple  geometrical  construction,  which 
shows  that,  during  one  revolution  of  the  prism 
round  its  axis  (B),  this  axis,  without  passing 
out  of  two  fixed  limits  C  and  D,  will  go  through 
all  intermediate  positions.  The  directions  C  and 
D,  where  the  crj'Stal  returns,  make,  either  with 
the  line  joining  the  two  poles,  or  with  the  line 
perpendicular  to  it,  on  both  sides  of  these  lines, 
angles  equal  to  the  angle  included  by  A  and  B  ; 
the  first  being  the  case  if  the  crystal  is  a  positive 
one,  the  last  if  a  negative  one.  Thence  it  fol¬ 
lows  that,  if  the  crystal  by  any  kind  of  horizon¬ 
tal  suspension  should  point  to  the  poles  of  a 
magnet,  it  is  a  positive  one ;  if  it  should  point 
equatorially,  it  is  a  negative  one.  This  last 
reasoning  conducted  me  at  first  to  the  law  men¬ 
tioned  above. 

The  magnecrystallic  axis,  I  think,  is,  optically 
speaking,  the  line  bisecting  the  (acute)  angles 
made  by  the  two  optic  axes ;  or,  in  the  case  of 
one  single  axis,  this  axis  itself.  The  crystals 
of  bismuth  and  arsenic  are  positive  crystals  ;  an¬ 
timony,  according  to  my  experiments,  is  a  nega¬ 
tive  one  :  all  are  unaxial. 

II.  The  cyanite  is  by  far  the  most  interesting 
crystal  I  have  examined.  If  suspended  hori¬ 
zontally  it  points  very  well  to  the  north,  by  the 
magnetic  power  of  the  earth  only.  It  is  a  true 
compass-needle,  and,  more  than  that,  you  may 
obtain  its  declination.  If,  for  instance,  you 
suspend  it  in  such  a  way  that  the  line  A  bisecting 
the  two  optic  axes  of  the  crystal  be  in  the  vertical 
plane  passing  through  the  axis  B  of  the  prism, 
the  crystal  will  point  exactly  as  a  compass-needle 
does.  By  turning  the  crystal  round  the  line  B 
you  may  make  it  point  exactly  to  the  north  of 
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the  earth,  &c.  The  crystal  does  not  point  ac¬ 
cording  to  the  magnetism  of  its  substance,  but 
only  in  obedience  to  the  magnetic  action  upon  its 
optical  axes.  This  is  in  full  accordance  with  the 
different  law  of  diminution  by  distance  of  the 
pure  magnetic  and  the  opto-magnetic  action.  If 
you  approach  to  the  north  end  of  the  suspended 
crystal  the  south  pole  of  a  magnetic  bar,  strong 
enough  to  overpower  the  magnetism  of  the 
earth,  the  axis  B  of  the  prism  will  make  with 
the  axis  of  the  bar  (this  bar  having  any  direc¬ 
tion  whatever  in  the  horizontal  plane)  an  angle 
exactly  the  same  it  made  before  with  the  meri¬ 
dian  plane,  the  crystal  being  directed  either 
more  towards  the  east  or  more  towards  the 
west. 

The  crystal  showed,  resembling  in  that  also  a 
magnetic  needle,  strong  polarity,  the  same  end 
being  always  directed  to  the  north.  I  think 
this  may  be  a  polarity  of  the  opto-magnetic 
power.  Two  questions,  too,  may  easily  be  an¬ 
swered  : — 1st.  Is  the  north  pole  indicated  by 
the  forms  of  crystallization  ?  2d.  Did  the  cryst^ 
obtain,  -wdren  formed,  its  polarity  by  the  mag¬ 
netism  of  the  earth  ?  Between  the  poles  of  the 
strong  electro-magnet  the  permanent  polarity 
disappeared  as  long  as  the  magnetism  was  ex¬ 
cited. 

I  am  obliged,  by  the  new  facts  mentioned 
above,  to  take  up  rny  former  memoir ;  I  must 
reproduce  it  under  a  quite  new  shape.  I  will 
examine  again  the  rock  crystal,  which,  being 
acted  upon  weakly  by  a  magnet,  induced  me  to 
deny  in  that  memoir  what  I  ascertain  now  and 
what  I  thought  most  probable,  as  soon  as  I  re¬ 
ceived  the  first  notice  of  your  recent  researches. 
[That  you  will  find  in  the  memoir  given  to  M. 
Poggendorff  two  or  three  months  ago.]  Perhaps 
the  exceptional  molecular  condition  of  rock 
crystal,  as  indicated  by  the  passage  of  light 
through  it,  will  jaroduce  a  particular  magnetic 
action. 

I  should  be  very  much  obliged  to  you  if  you 
would  give  notice  of  the  contents  of  my  present 
letter  to  M.  De  la  Rive  when  he  calls  on  you,  as 
he  intended  to  do.  I  showed  him  several  of  my 
experiments  when  he  passed  through  Bonn  the 
12th  of  May.  The  following  day  I  obtained  the 
different  results  mentioned  above. 

My  best  wishes  for  your  health. 

Very  truly  yours, 

Bonn,  May  20,  1849.  Pluckek. 


ON  ANISOL  AND  ITS  DERIVATIVES. 
By  M.  A.  CAHOURS. 


Anisol  presenting  with  respect  to  toluol 
(benzoene  of  M.  Deville)  the  same  relations  of 
composition  that  phenol  does  to  benzene,  the 
author  resumed  the  examination  of  this  product, 
in  order  to  complete  his  researches  respecting 
the  compounds  of  the  anisic  series. 

It  has  been  shown  that  anisol  treated  with 
fuming  nitric  acid  exchanged  two  or  three 
equivalents  of  hydrogen  for  two  or  three  equi¬ 
valents  of  hypoazotic  vapour.  There  was,  there¬ 
fore,  wanting  in  this  series  of  the  derivatives  of 
anisol  its  first  term,  that  is  to  say,  that  which 
would  result  from  the  replacement  of  one  equi¬ 
valent  of  hydrogen  by  one  equivalent  of  hy¬ 
poazotic  vapour,  and  which  the  author  calls  in 
the  nomenclature  adopted  for  these  compounds 
mononitric  anisol.  M.  Cahours  has  succeeded 
in  obtaining  it  by  treating  anisol  with  small  por¬ 
tions  of  fuming  nitric  acid,  taking  care  to  keep 
the  vessel  containing  the  reacting  substances 
extremely  cold.  Operating  wdth  these  pre¬ 
cautions,  a  thick  liquid  of  a  blackish-blue  is  ob¬ 
tained,  which  is  purified  by  submitting  it,  at 
first,  to  repeated  washings  with  slightly  alkaline 
water,  and  afterwards  by  distilling  it,  having 
first  digested  it  over  fused  chloride  of  calcium. 
Thus  prepared,  mononitric  anisol  is  a  liquid  of 
an  amber  colour,  and  heavier  than  water.  It 
boils  between  503°  and  507°  F.,  and  possesses 
an  aromatic  odour.  Solution  of  potash,  even 
when  heated,  does  not  alter  it.  Concentrated 
sulphuric  acid  dissolves  it  -when  gently  heated, 
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and  -water  added  to  the  solution  separates  the 
product  from  the  liquor  unaltered.  Treated 
with  an  alcoholic  solution  of  hydrosulphate  of 
ammonia,  it  is  readily  acted  upon  ;  sulphur  is 
deposited,  and  the  alcohol  holds  in  solution  a 
new  organic  base,  which  differs  from  toluidine 
only  in  containing  two  molecules  of  oxygen. 

Mononitric  anisol  submitted  to  analysis  yielded 
nearly — 


14  eqs.  carbon . 

54.90 

7  eqs.  hydrogen .  . 

-  7 

4.57 

1  eq.  nitrogen  . . . 

.  14 

9.14 

6  eqs.  oxygen  .  . . . 

.  48 

31.39 

153 

100.00 

The  substance  thus  formed  differs  from  anisol 
by  the  substitution  of  one  equivalent  of  hy- 
poazotic  acid  for  one  equivalent  of  hydrogen, 
which  justifies  the  name  of  mononitric  anisol 
bestowed  upon  it. 

The  analysis  of  the  new  base  formed  by  the 
action  of  mononitric  anisol  and  hydrosulphate  of 
ammonia  leads  to  the  formula  NO^;  it 

forms  a  crystalline  salt  with  hydrochloric  acid. 
As  mononitric  anisol  is  prepared  with  difficulty, 
M.  Cahours  has  obtained  only  a  small  quantity 
of  it,  and  he  proposes  to  call  it  anisidine. 

Benzene  andbinitric  cumene  being  easily  acted 
upon  by  hydrosulphate  of  ammonia,  and  trans¬ 
formed  into  nitric  alkaloids,  binitric  anisol  was 
submitted  to  the  same  reagent.  By  treating  an 
alcoholic  solution  of  binitric  anisol  with  hydro¬ 
sulphate  of  ammonia  an  abundant  deposit  of 
sulphur  is  obtained,  whilst  the  alcohol  retains  in 
solution  a  substance  which  perfectly  saturates 
acids,  and  forms  with  them  crystallizable  acids 
[salts  r]. 

The  new  base  thus  formed  crystallizes  in  long 
needles  of  a  reddish-brown  colour,  possessing 
much  lustre;  it  is  insoluble  in  water,  but  dis¬ 
solves  readily  in  boiling  alcohol,  the  greater  por¬ 
tion  seirarating  on  cooling.  This  alkaloid  yields 
well-formed  crystalline  salts  with  sulphuric, 
nitric,  and  hydrochloric  acids ;  some  of  them 
are  perfectly  colourless  when  pure. 

The  analysis  of  this  substance  indicated  its 


composition  to  be  :  — 

14  eqs.  of  carbon  .  84  50.00 

8  “  hydrogen  _  8  4.76 

2  “  nitrogen .  28  16.67 

6  “  oxygen .  48  28.57 


168  100.00 

It  will  be  observed  that  this  substance  differs 
from  the  preceding  only  in  one  equivalent  of 
hydrogen  being  replaced  by  one  equivalent  of 
hypoazotic  vapour  ;  for  this  reason  the  author 
gives  it  the  name  of  anisidine  nitree.  This  base 
forms  with  hydrochloric  acid  a  colourless  salt, 
crystallized  in  long  needles,  represented  by  the 
formula  CIH,  Hs  0«. 

The  chloroplatinate  crystallizes  in  needles  of  a 
golden-yellow  colour  ;  its  formula  is,  CIH,  PtCl^, 
C14  jj_8  O® ;  the  nitrate  has  the  form  of  prisms 
of  considerable  size,  which  are  slightly  soluble  in 
water  ;  the  formula  is,  NO®,  HO,  H®  N®  0®; 
the  sulphate  is  very  soluble  in  water ;  it  crys¬ 
tallizes  in  very  fine  needles,  grouped  around  a 
common  centre ;  its  formula  is,  SO®,  0®. 

When  toluol  is  treated  with  fuming  nitric  acid 
it  forms  two  compounds,  one  of  which  is  liquid, 
and  is  the  mononitric  toluol ;  the  other  is  crys¬ 
tallized,  and  is  the  binitric  toluol.  When  the 
latter  was  treated  with  an  alcoholic  solution  of 
hydrosulphate  of  ammonia  it  yielded  a  very  fine 
alkaloid,  corresponding  to  anisidine  nitree,  dif¬ 
fering  from  it  only  by'  two  equivalents  of  oxygen. 
This  new  alkali  the  author  calls  toluidine  nitree ; 
its  formula  is,  H®  N®  O^. 

The  number  of  alkaloids  increases  daily  ;  their 
study  affords  results  of  great  interest,  and  the 
hope  may  be  entertained  that  those  presented 
by  nature  may  eventually  be  formed  by  art. 
M.  Wiirtz  has  described  two  very  remarkable 
alkalis  obtained  by  the  action  of  potash  on 
cyanic  ether,  alcohol,  and  pyroxylic  spirit  ; 
petinine,  recently  discovered  by  M.  Airderson 
in  the  products  of  the  distillation  of  animal 
matters,  is  to  be  added  to  the  group.  The  strong 


ammoniacal  odour,  the  manifest  analogy  of  the 
properties  of  its  salts,  with  those  of  the  salts 
formed  by  the  alkalis  of  M.  Wiirtz,  induced  M. 
Cahours  to  suppose  that  petinine  belongs  to  this 
series.  Adopting  the  formula,  C®  H^®  N,  pro¬ 
posed  by  M.  Gerhardt,  from  the  analysis  of  the 
chloroplatinate,  it  will  be  seen  that  petinine  is 
merely  butyrammonia,  C®  H®,  NH®.  M.  Ander¬ 
son  has  also  noticed  in  the  oil  derived  from 
the  distillation  of  animal  substances  some  very 
volatile  alkaline  products,  among  which  will 
probably  be  found  the  curious  alkalis  of  M. 
Wiirtz. 

When  fuming  nitric  acid  is  made  to  react  upon 
anisic  acid,  or  nitranisic  acid,  binitric  or  trinitric 
anisol  is  formed,  according  to  the  proportion  of 
the  matters  reacting  and  the  duration  of  the  re¬ 
action.  Besides  these  two  substances  there  is 
formed,  and  often  in  great  abundance,  an  acid 
which  crystallizes  from  an  alcoholic  solution  as 
it  cools  in  the  form  of  rhomboidal  plates  of  a 
magnificent  golden-yellow  colour.  This  acid, 
which  M.  Cahours  calls  chrysanisic  acid,  has  a 
very  remarkable  composition :  it  is  isomeric  with 
trinitric  anisol  ;  consequently  it  is  an  homologue 
of  picric  acid  (phenol  trinitree). 


This  acid  submitted  to  analysis  gave  :  — 


14  eqs. 

of  carbon  . . . . 

..  84 

34.57 

5  “ 

hydrogen  . 

5 

2.05 

3  " 

nitrogen  . . . . 

. .  42 

17.29 

14  “ 

oxygen  . . . . 

..  112 

46.09 

243 

100. 

This  acid,  differently  from  all  others  of  the 
same  kind,  forms  a  very  soluble  salt  with  potash. 
—  Cotnptes  Rendus,  March  19,  1849. 
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SATURDAY,  JUNE  2,  1849. 

DEFECTIVE  EDUCATION  OF  THE  CHEMIST 
AND  DRUGGIST  IN  ENGLAND. 
Several  institutions  have  been  establi.shed  of 
late  in  this  country  having  professedly  for  their 
object  the  advancement  of  the  pharmaceutist. 
That  these  institutions  have  exercised  a  bene¬ 
ficial  influence  upon  the  educational  status  ol 
the  body  of  chemists  and  druggists  it  would  be 
vain  to  deny  ;  but,  on  the  other  hand,  it  must 
be  admitted  that  this  beneficial  influence  has 
been  confined  hiiherto  within  very  narrow  limits 
indeed.  No  peiceptible  progress  has,  in  fact, 
been  made  by  the  chemist  and  druggist  in  the 
study  and  knowledge  of  the  principal  depart¬ 
ment  of  his  cdl\\vig,\\z.,  practical  chemistry, 'awA 
more  particularly  chemical  analysis.  It  would 
not  be  too  much  to  assert  that  the  great  majority 
of  chemists  and  druggists  in  this  countiy,  highly 
educated  though  most  of  them  are  in  other  re¬ 
spects,  are  almost  totally  ignorant  of  the  very 
rudiments  of  that  science  which  forms  the  fun¬ 
damental  basis  of  their  profession.  It  is  this 
lamentable  deficiency  which  enables  the  whole¬ 
sale  dealer  to  drive  a  flourishing  trade  with 
sophisticated  drugs  and  chemicals,  and  to 
impose  upon  his  purchaser  with  perfect  im¬ 
punity,  to  the  great  detriment  of  the  public  at 
large.  Even  the  simplest  methods  of  testing 
certain  chemicals  for  the  purpose  of  ascertaining 
whether  they  are  pure  or  adulterated  are  un¬ 
known  to  many  druggists  in  this  country.  To 
give  an  instance  of  the  marvellous  facility  with 
which  some  of  that  body  allow  themselves  to  be 
imposed  on,  we  had  occasion  lately  to  procure 
some  sulphate  of  quinine;  we  went  to  an  estab¬ 
lishment  of  considerable  pretensions;  the  article 
which  was  sold  to  us  as  sulphate  of  quinine  was 


subsequently  found  to  contain  eighteen  per 
cent,  of  sugar.  Upon  applying  to  the  vender, 
we  were  candidly  told  that  he  had  never  ex¬ 
amined  the  article,  nor  was  he  practically  ac¬ 
quainted  with  the  proper  method  of  testing  its 
purity.  Now,  the  method  of  testing  sulphate  of 
quinine  for  sugar  is  exceedingly  simple  :  the 
dissolving  of  the  suspected  salt  in  water,  and 
adding  to  the  solution  exactly  so  much  car¬ 
bonate  of  potass  as  will  precipitate  the  quinine, 
suffice  to  reveal  the  sophistication  by  the  taste. 
And  yet  this  simple  method  was  unknown  to  a 
gentleman  who  ranks  among  the  higher  class  of 
chemists  and  druggists,  and  whose  attainments 
in  other  branches  of  his  profession  are  certainly 
of  no  mean  order.  And  the  same  may  be  said 
of  a  great  many  of  even  the  best  educated 
chemists  and  druggisis  in  this  country  ! 

That  this  is  a  most  deplorable  state  of  things, 
and  that  it  is  high  lime  to  provide  some  efficient 
remedy  for  it,  will  be  readily  admitted  ;  nor  can 
it  be  denied  that  the  iustitulions  to  which  we 
alluded  at  the  commencement  of  this  article, 
and  which  were  established  for  the  express  pur. 
pose  of  raising  the  educational  status  and  the 
practical  attainments  of  the  chemist  and  drug¬ 
gist,  have  in  a  great  measure  failed  to  effect 
their  intended  purpose.  This  failure  we  would 
venture  to  ascribe  iu  part  to  the  nature  of  the 
course  of  study  pursued  at  these  institutions ; 
it  appears  to  us  that  general  and  practical  che¬ 
mistry  and  sound  chemical  analysis  are  not 
sufficiently  attended  to  in  that  course — that  these 
branches  are,  in  fact,  somewhat  neglected  to  give 
a  freer  scope  to  the  cultivation  of  speculative 
science.  If  the  managers  of  these  institutions 
would  look  to  this,  and  introduce  some  alteration 
in  the  system  hitherto  pursued,  they  would 
confer  a  vast  benefit  upon  the  chemists  and 
druggists,  as  well  as  upon  the  public  at  large. 

PROCEEDINGS  OF  LEARNED 
SOCIETIES. 


ROYAL  INSTITUTION. 

May  18. —  Sir  J.  Boileau,  Bart.,  Y.P.,  in  the 
chair.  Rev.  E.  Sidney  “  On  the  Geographical 
Distribution  of  Corn  Plants."  Mr.  Sidney  first 
remarked  that  botany  now  included  not  only 
description  and  classification,  but  the  physiology 
of  plants,  within  which  we  may  regard  as  a 
subordinate  department  the  laws  of  their  distri¬ 
bution  according  to  soil  and  climate.  This  is  not 
only  important  as  a  question  of  pure  science,  but 
includes  questions  of  food,  luxury,  and  com¬ 
merce.  The  method  he  should  follow  is  to  de¬ 
scribe  : — 1.  The  natural  di-tribution  and  artificial 
extension  of  plants.  2.  The  ways  in  which  the 
limits  of  their  ranges  are  exhibited  on  the  map 
of  the  globe.  3.  Application  to  the  cerealia, 
having  made  certain  needful  remarks  on  the 
cerealia  themselves.  1.  Natural  distribution  de¬ 
pends  on  physical  influences  affecting  organiza¬ 
tion,  in  relation  to  peculiar  organization.  It  is. a 
mystery  of  creation  that  the  majority  of  the 
species  seem  to  have  originated  from  particular 
centres  of  creation.  The  limits  within  which 
plants  are  found  to  be  naturally  distributed  are 
called  habitations.  The  peculiar  spots  adapted 
to  their  growth  are  called  stations.  There  were 
also  peculiar  Floras.  The  Avhole  surface  in 
which  a  plant  is  known  to  grow  may  be  termed 
its  area.  Stations  and  ranges  are  horizontal  and 
vertical,  and  are  determined  by  parallels  of  lati¬ 
tude  and  longitude,  and  by  degrees  of  altitude. 
The  space  within  the  parallels  of  latitude  which 
bounds  the  area  of  a  plant  with  respect  to  its 
horizontal  range  is  termed  its  zone ;  but  when 
both  horizontal  and  vertical  range  are  included 
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it  is  termed  its  region.  2.  Conditions  of  cli¬ 
mate,  particularly  heat  and  moisture,  seem  to  be 
the  chief  determining  causes  of  the  habitations 
and  stations  of  plants.  Temperature  must  be  con¬ 
sidered  in  three  points  of  view — the  mean  tempe¬ 
rature  of  the  whole  year  in  each  place — extremes 
of  heat  and  cold — mean  temperature  of  different 
portions  of  the  year.  Lines  which  mark  the  places 
where  the  mean  annual  temperature  is  the  same 
have  been  attempted  to  be  drawn.  They  take  a 
curved  direction.  Lines  passing  through  a  series 
of  places  havhrg  the  same  mean  temperature  of 
the  year  are  called  isothermal  ;  similar  lines 
passing  through  places  having  the  same  mean 
winter  temperature  are  called  isocheimal  or 
isocheimenes.  Those  having  the  same  mean 
summer  temperature  ars  called  isotheres.  Peren¬ 
nials  are  principally  regulated  by  isotherms, 
annuals  by  isotheres.  Though  it  is  not  possible 
rigorously  to  determine  a  habitation  or  area,  yet 
useful  divisions  have  been  made  for  reference 
and  comparison.  The  surface  of  the  globe  is 
divided  into  eight  botanical  zones  on  each  side 
of  the  equator,  the  old  geographical  division  into 
three  being  inadequate.  Mountains  placed  be¬ 
tween  the  tropics,  whose  summits  rise  above  the 
snow  line,  represent  all  these  zones.  3.  After 
these  explanations,  Mr.  Sidney  proceeded  to 
group  the  cerealia,  and  to  his  main  subject. 
What  is  a  cereal,  or  corn-plant?  Cereals  are  all 
grasses  whose  seeds  are  sufficiently  large  for  the 
food  of  man.  Almost  all  grasses,  except,  per¬ 
haps,  bromus  catharticus,  are  wholesome.  Some 
have  been  reported  injurious,  but  the  effects  on 
the  stomach  are  merely  mechanical  from  their 
roughness  and  bristles.  The  seeds  of  all  grasses 
become  poisonous  when  changed  into  ergot. 
The  group  is  very  extensive,  but  comparatively 
few  have  large  seeds.  Those  that  have,  and  are 
used  as  food,  are  divided  into  two  groups — 
N orthern  European  and  Tropical.  In  the  N orthern 
European  group  are  our  cereals — wheat,  barley, 
rye.  Oats  are  a  modern  appropriation:  the 
Trojan  horses  were  fed  on  barley.  Wheat  and 
barley  were  probably  natives  of  Mesopotamia 
and  the  banks  of  the  Euphrates.  A  curious 
two-headed  specimen  was  shown  of  wheat  from 
the  axis  of  vegetation  branching  or  splitting  into 
two.  Many  grasses  in  the  North  European 
group  are  locally  appropriated.  The  Tropical 
group  includes  rice,  millet,  and  maize,  the  last 
being  the  largest  cereal  in  the  world.  AVith 
regard  to  their  geographical  distribution,  this 
must  depend  on  the  mean  temperature  of  the 
few  growing  months.  The  limit  of  the  Northern 
cereals  is  comprised  within  the  highest  latitude 
of  barley  and  the  lowest  of  wheat,  barley  re¬ 
quiring  the  least  and  wheat  the  most  heat. 
Wheat  finds  its  best  place  of  growth  on  the 
borders  of  the  sub-tropical  zone.  It  requires 
an  isothere  of  57®,  but  is  not  important 
till  the  isothere  equals  60®.  Its  warmest 
limit  is  an  isothere  of  70®.  In  countries  within 
the  tropics  it  can  only  grow  at  altitudes  where 
the  climate  corresponds  with  the  sub-tropical 
and  temperate  zones.  All  dicrepancies  in 
exceeding  the  limits  stated  are  accounted  for  by 
altitudes.  The  line  of  barley  lies  between 
isotheres  of  46®  and  50®.  Wherever  there  is  a 
double  crop  it  is  to  be  attributed  to  the  variety 
and  not  to  the  climate.  Allusion  was  next  made 
to  the  curious  Nepaul  barley  most  ingeniously 
described  by  Professor  Henslow  in  the  “  Kew 
Garden  Miscellany.”  Oats  grow  within  the 
boundary  of  wheat  and  barley.  Eye,  which 
feeds  the  greatest  population  next  to  rice,  is  best 
cultivated  in  the  sub-arctic  zone.  It  comes  be¬ 
tween  wheat  and  barley.  Of  the  Tropical 
cerealia,  rice  requires  an  isothere  of  73^°,  and 
much  moisture.  Maize  requires  an  isothere  of 
66®.  By  these  means  we  are  able  to  trace  on  the 
map  the  approximate  limits  within  which  the 
cerealia  are  restricted.  Two  maps  were  shown 
in  which  these  were  traced  ;  and  though  some 
may  be  found  growing  beyond  these,  yet,  gene¬ 
rally  speaking,  it  would  not  be  with  advantage. 
In  conclusion,  remarks  were  made  on  the  folly  of 
attempting  to  act  in  opposition  to  fixed  natural 
laws.  For  example,  there  seemed  no  ground  for 


the  expectation  that  maize  can  be  advantageously 
grown,  season  after  season,  in  this  country.  Still 
w’e  cannot  say  whether  some  particular  variety 
may  not  be  found  a  little  exceeding  the  estab¬ 
lished  limits.  E.xperiments,  however,  should  be 
well  tried  on  a  small  scale  before  proceeding 
farther.  Nor  is  ours  the  most  favourable  coun¬ 
try  for  wheat,  but  skill  in  husbandry  has  over¬ 
come  great  difficulties.  It  is  important  to  remark 
that  extremely  minute  and  inappreciable  diffi¬ 
culties  in  climacteric  condition  may  throw  plants 
into  an  unhealthy  state,  which  condition  might 
exist  for  a  few  years,  though  we  could  not  ap¬ 
preciate  them,  tod  produce  various  destructive 
blights,  as,  for  example,  that  of  the  potato,  by 
bringing  the  plant  into  that  state  which  renders 
it  capable  of  being  attacked  by  the  fungus  called 
Botrytis  carpentis,  which  certainly  seemed  to  be 
the  proximate  cause  of  the  disease.  After  a  few 
more  allusions  to  the  importance  of  the  subject 
of  “  The  Geographical  Distribution  of  Plants,” 
Mr.  Sidney  concluded  by  thanking  the  Rev.  Pro¬ 
fessor  Henslow  for  his  assistance  towards  the 
lecture  which  he  had  delivered. 


GEOLOGICAL  SOCIETY. 

May  16. — Sir  C.  Lyell  in  the  chair.  A  paper 
was  read  “  On  some  Tertiary  Beds  in  the 
Island  of  San  Domingo  extracted  from  notes 
by  J.  S.  Heniker,  Esq.,  with  remarks  on  the 
fossils  by  J.  C.  Moore,  Esq.  In  the  north-east 
part  of  the  Spanish  possessions  in  San  Domingo 
an  extensive  tertiary  deposit  intervenes  between 
the  sea  and  a  range  of  mountains  of  mica  slate, 
which  has  been  traced  by  Mr.  Heniker  for  100 
miles  from  east  to  west  and  thirty  from  north  to 
south.  It  is  intersected  by  numerous  rivers, 
w'hich  have  cut  deep  channels  through  it,  ex¬ 
hibiting  the  strata  in  perpendicular  bluffs.  From 
the  lower  beds,  at  an  elevation  of  2,000  feet  above 
the  sea,  Mr.  Heniker  procured  a  rich  collection 
of  well-preserved  shells  ;  and  from  the  upper 
many  corals,  echinoderms,  fishes’  teeth,  &c. 
Of  seventy-seven  well-defined  species  of  mol¬ 
luscs,  Mr.  G.  B.  Sowerby  identifies  thirteen 
with  existing  forms  ;  five  or  six  are  considered 
identical  with  shells  found  at  Bordeaux,  Turin, 
Piacenza,  or  American  miocene  formations.  All 
the  species  of  foraminifera  which  were  deter¬ 
minable,  four  in  number,  are  found  in  beds  of  the 
same  age  ;  and  the  fishes’  teeth  belong  to  the 
Carcharodon  megalodon,  considered  by  Agassiz 
as  very  characteristic  of  that  epoch.  Prom  these 
grounds  Mr.  C.  Moore  infers  that  the  San 
Domingo  deposits  are  of  the  same  age.  Though 
the  relations  between  these  beds  and  those  of  the 
American  miocene  are  very  slight,  he  conceives 
that  the  difference  of  latitude  is  quite  sufficient  to 
account  for  the  difference  in  their  faunas.  Many 
of  the  shells  bear  a  close  resemblance  to  species 
now  confined  to  the  Pacific  ;  and  two  of  the 
fossils  are  identical  with  the  Venus  puerpera  and 
the  Phos  veraguensis, — the  latter  of  which  has 
never  been  found  but  in  the  bay  of  Veragua.  Sir 
C.  Lyeli  had  before  shown  that  the  Calyptrea 
costata,  recent  at  Valparaiso,  is  found  in  the 
American  miocene  beds.  The  separation  of  the 
Pacific  and  the  Atlantic  into  two  zoological  pro¬ 
vinces  has  been  considered  bj"^  D’Orbigny  and 
Sir  C.  Lyell  to  have  been  of  high  antiquityq 
probably  as  old  as  the  commencement  of  the 
eocene  period ;  yet  from  the  above  facts  Mr, 
Moore  thinks  it  highly  probable  that  during  some 
portion  of  that  time  a  channel  must  have  existed 
across  the  central  part  of  America,  by  which 
some  few  of  the  mollusca  have  migrated  from 
one  ocean  to  the  other.  The  physical  character 
of  the  isthmus  of  Panama  lends  probability  to 
this  hypothesis  ;  since,  unlike  the  table-land  of 
Nicaragua  rising  to  4,500  feet  to  the  north,  or  the 
peaks  of  the  Andes  rising  to  11,000  feet  to  the 
south,  it  consists  of  a  narrow  strip  of  low  land 
studded  with  volcanic  cones,  the  highest  of  which 
does  not  exceed  1,000  feet  in  height, — an  eleva¬ 
tion  not  half  that  through  which  the  beds  of  San 
Domingo  have  been  elevated  since  their  deposi¬ 
tion,  — 

society  of  arts. 

May  9.— AV.  Tooke,  Esq.,  V.P.,  in  the  chaii-,-— 


Mr.  p.  AVyatt  read  a  paper  “  On  Metal  AVork 
and  its  Artistic  Design.”  He  commenced  with 
some  remarks  on  the  absolute  necessity  of  the 
study  of  specific  design,  in  order  to  confine  the 
errant  imaginations  of  artists  within  reasonable 
bounds,  and  in  order  fully  to  take  advantage 
of  all  the  natural  properties,  mechanical  capa¬ 
bilities,  and  recorded  experiences  peculiarly 
belonging  to  all  materials,  in  the  elaboration  of 
which  it  is  requisite  than  an  alliance  between 
use  and  beauty  may  be  effected.  The  author 
maintained  that  all  propriety  and  perfection  in 
manufacturing  design  were  derivable  from  the 
result  of  such  studies  ;  and  that  the  more  clearly 
the  objective  individuality  of  every  ingredient 
was  preserved  and  enunciated  in  the  finished 
article,  the  more  satisfactory  to  both  eye  and 
mind  would  the  character  of  its  ornamentation 
appear.  The  specific  design  of  metal -work  was 
desciibed  as  based  on  three  great  studies,— a 
thorough  knowledge  of  which  was  requisite  to 
all  who  would  either  manufacture,  compose,  or 
criticize  in  any  one  of  its  various  ramifications. 
The  first  of  these  was  that  of  the  distinctive 
characteristics  and  appliances  of  each  metal. 
The  second,  its  form  as  modified  by  all  the 
mechanical  processes  of  manufacture.  The  third, 
a  thorough  analytical  and  critical  acquaintance 
with  all  the  best  models  in  which  reasonable  and 
good  principles  of  art  can  be  traced,  and  through 
modifications  of  which  pleasing  associations  of 
idea  may  be  commanded  at  the  will  of  the  de¬ 
signer.  In  accordance  with  his  scheme  thus  laid 
down,  the  author  proceeded  to  deduce  the  correct 
theory  of  the  manufacture  of  each  metal  from 
the  pi  operties  with  which  it  had  been  endowed 
by  nature.  He  then  described  the  process  by 
which  almost  all  objects  in  metal  must  be  pro¬ 
duced  ;  dwelling  on  those  best  harmonizing  with 
the  character  of  each  substance  and  the  accredited 
conventionality  of  its  use.  Thus,  he  emphasized 
the  refining,  beating  into  sheets,  wire  drawing, 
stamping,  and  torsion  of  gold ;  the  beating  in  a 
plate,  gilding,  dead  silvering,  parcel  gilding, 
soldering,  &c.,  of  silver ;  the  hollow  casting  of 
bronze  by  means  of  wax  and  of  moulds,  and  the 
solid  founding  of  iron  in  complex  forms.  Having 
disposed  of  the  structural  processes,  the  author 
analyzed  the  decorative  or  superficial ;  enu¬ 
merating  and  sketching  out  the  leading  peculi¬ 
arities  of  engraving — matting,  niello,  cooking, 
burnishing ;  the  six  chief  divisions  of  enamel ; 
and  three  or  four  varieties  of  damascening.  The 
mechanical  limits  of  the  art  being  thus  pointed 
out,  the  impressions  suggested  by  the  history  of 
past  chefs-d’oeuvre  were  cursorily  examined. 
The  extreme  antiquity  of  metal-work,  and  its 
details  among  the  Jews,  Egyptians,  Assyrians, 
Persians,  Greeks,  Etrurians,  and  Romans,  were 
demonstrated  from  descriptions  furnished  by 
various  authors  and  by  monuments  of  wonderful 
merit  still  existing.  The  speaker  passed  quickly 
over  the  mediaeval  portion  of  the  subject ;  and 
concluded  by  calling  attention  to  the  beautiful 
examples  by  which  he  was  surrounded,  and 
urging  a  systematic  recognition  of  first  prin¬ 
ciples  and  practical  details  to  be  superadded  to 
the  study  of  beauty  and  fine  art  in  the  abstract. 


ROYAL  ASTRONOMICAL  SOCIETY. 

March  9. — “  On  Irradiation,”  by  Professor 
Powell. 

After  adverting  to  the  history  of  researches 
on  this  subject,  the  author  dwells  particularly 
on  the  method  of  exhibiting  the  phenomenon 
adopted  by  M.  Plateau,  which  forms  the  basis  of 
•all  his  own  experiments,  and  rvhich  consists  of  a 
card  or  lamina,  cut  so  that  one  half  of  a  long 
parallelogram  is  cut  out  whilst  the  other  remains, 
having  the  portions  at  the  sides  cut  away.  Viewed 
against  the  light,  the  enlargement  of  the  bright 
half,  in  breadth,  is  seen  contrasted  with  the 
opaque,  and  might  be  subjected  to  measurement. 

The  first  question  on  the  subject  refers  to  the 
supposition  of  a  peculiar  physiological  cause 
affecting  the  eye  to  produce  the  enlargement  of 
the  bright  image.  After  fuUy  allowing  for  some 
portion  of  such  phenomena  being  fairly  attri¬ 
butable  to  ocular  causes,  such  as  dazzling,  con- 
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trast,  &c.,  experiments  are  adduced  to  show  that 
precisely  similar  phenomena  are  produced  in  an 
artificial  eye,  or  camera  ohscura ;  whence  the 
hypothesis  of  any  peculiar  affection  of  the  retina 
is  rendered  unnecessary.  The  same  conclusion 
is  further  confirmed  by  photographic  impressions 
of  the  image  of  the  cut  as  before,  which  ex¬ 
hibit  the  same  enlargement.  Sjoecimens  of 
these  impressions,  taken  by  Mr.  N.  S.  Maskelyne, 
were  exhibited. 

These  results,  clearly  pointing  to  an  optical 
cause,  agree  with  the  conclusions  of  the  undula- 
tory  theory,  relative  to  the  “  diffraction  of  alens,” 
as  investigated  by  Mr.  Airy,  which  apply  to  the 
eye  considered  as  an  optical  instrument,  as  well 
as  to  the  object-glasses  of  telescopes;  in  either 
case  the  image  of  a  point  being  an  extended  disc, 
which,  if  the  light  be  bright  enough,  will  be 
surrounded  by  rings.  A  luminous  surface  will 
exhibit  a  like  enlargement. 

AVithout  reference  to  any  theory,  it  is  an  as¬ 
certained  law  that  the  enlargement  increases  with 
the  intensity  of  the  light.  The  enlai-gement  also 
is  formed  with  a  rapid  decrease  in  brightness 
towards  the  edge.  On  these  grounds  it  is  easy 
to  explain  the  fact  of  the  great  diminution  or 
total  destruction  of  irradiation  by  the  inter¬ 
position  of  lenses,  Avhicli  would  follow  imme¬ 
diately  from  the  weakening  of  the  intensity  in 
proportion  to  the  square  of  the  linear  magnifi¬ 
cation.  The  author  has  examined  particularly 
into  the  extent  to  which  this  effect  takes  place, 
and  announces  that  low  powers  (from  five  to 
twenty)  are  sufficient  to  obliterate  all  irradiation 
even  in  the  most  intense  light  which  the  eye  can 
bear. 

A'arious  results  of  M.  Plateau  and  others  as  to 
the  effects  of  contrast  in  making  a  narrow  bar  or 
wire  continue  visible,  though  the  irradiations 
ought  to  overlap,  have  been  examined,  and  found 
only  to  hold  good  with  low  intensities. 

The  author  next  considers  the  effect  in  tele¬ 
scopes.  Here  that  portion  of  the  effect  which 
regards  the  ocular  image  being  placed  out  of 
consideration  from  the  influence  of  the  magnify¬ 
ing  power  (already  referred  to),  we  have  only  to 
consider  that  part  which  affects  the  focal  image 
of  the  object-glass.  The  diminution  of  the. 
aperture  increases  the  irradiation,  but  at  the  same 
time  it  diminishes  the  light.  At  a  certain  point, 
then,  these  two  causes  counterbalance  each 
other,  and  no  further  enlargement  takes  place. 
This  limit  will  vary  with  each  instrument,  and 
we  have  no  certain  grounds  on  which  to  deter¬ 
mine  it.  Various  observations  are  referred  to  in 
which  its  influence  is  evinced. 

The  astronomical  facts  connected  with  these 
causes  are  then  examined  from  the  testimony  of 
various  observers.  In  particular  the  application 
of  these  principles  to  some  of  those  singular 
phenomena  occasionally  noticed  in  eclipses, 
transists,  occultations,  &c.,  seems  easy  in  theory, 
abstractedly  considered.  The  difficulty  lies  in 
explaining  why  they  are  observed  only  in  some 
cases  and  not  in  others.  The  author  dwells  par¬ 
ticularly  on  the  desirableness  of  a  closer  attention 
to  stating  all  the  conditions  of  the  telescopes 
employed,  especially  the  apertures. 

In  particular  the  phenomenon  “the  neck,”  in 
the  transits  of  Mercury  and  Venus,  would  be  an 
obvious  consequence  of  irradiation,  which  would 
diminish  the  planet’s  disc,  and  enlarge  that  of 
the  sun  except  at  the  small  portion  of  the  cir¬ 
cumference  in  contact,  when  the  absence  of  both 
irradiations  would  produce  a  “  neck.” 

Both  theory  and  experiment  show  that  a  small 
dark  disc  would  have  for  its  image  a  diminished 
disc  with  a  bright  internal  concentric  ring, 
which,  if  the  disc  be  very  small,  will  be  con¬ 
tracted  to  a  central  blight  spot.  This  seems 
to  agree  with  the  appearance  noticed  by  several 
observers  in  the  transit  of  a  white  spot  on  the 
centre  of  the  planet.  On  a  former  occasion,  how¬ 
ever,  Professor  Moll  and  others  saw  such  a  spot 
excentrical.  The  projection  of  a  star  on  the 
bright  limb  of  the  moon  would  also  be  an  effect 
of  irradiation,  which  would  cause  the  disc  of  the 
moon  simply  to  overlap  the  star. 

Lastly,  the  author  suggests  a  method  for  ob¬ 


taining  measures  of  the  amount  of  irradiation 
under  any  given  light,  by  placing  a  card,  cut  as 
before,  at  the  focus  of  a  lens,  opposite  to  the 
object-glass  of  a  telescope,  and  attached  to  it  by 
a  short  tube  ;  when  the  enlargement  of  the  image 
of  the  card,  illumined  by  the  light  from  any 
source,  can  be  subjected  to  the  exact  measure¬ 
ment  of  the  micrometer  of  the  telescope. 


PABIS  ACADEMY  OF  SCIENCES. 


A  species  of  alum  has  for  some  time  been 
used  in  manufacturing  processes,  which,  ac¬ 
cording  to  the  statements  of  those  who  have 
tried  it,  contains  the  useful  properties  of  alum, 
both  in  dyeing  and  printing,  in  a  very  high  de¬ 
gree  of  concentration,  which  renders  it  highly 
advantageous,  and  very  considerably  diminishes 
the  expense  of  carriage.  This  alum  has  not  the 
slightest  external  resemblance  to  the  common 
potass  alum,  since  there  are  no  traces  of  crystal¬ 
lization  in  it  ;  it  is  flat,  or  in  square  plates  of 
from  25  to  30  millimetres  in  thickness.  It  is 
white,  has  not  much  transparency,  and  is  very' 
soluble  in  w'ater.  Its  taste  is  not  unlike  that 
of  common  alum,  but  is  much  more  pungent. 
When  heated  in  a  crucible  it  swells,  and  is  after¬ 
wards  resolved  into  a  gummy  substance.  When 
exposed  to  a  higher  temperature  it  emits  va¬ 
pours,  exhalting  the  smell  of  the  vapour  of 
sulphuric  acid;  yet  the  calcined  mass  is  not  less 
soluble  in  water  than  it  W'as  before  its  subjec¬ 
tion  to  the  action  of  fire.  If  pounded  sulphate 
of  potass  is  thrown  into  a  concentrated  solution 
of  this  alum,  it  quickly  forms  a  saline  crust  of 
common  alum.  The  usual  tests  show  that 
this  alum  contains  alumina  and  sulphuric 
acid  ;  but  no  ammonia.  By  qualitative 
analysis  a  small  proportion  of  potass  is  also 
found.  Yet,  in  analyzing  the  constituent  parts 
of  alum  to  determine  its  value  in  ceitain  prac¬ 
tical  applications,  it  is  necessary  to  investigate 
the  proportions  of  its  elements  with  greater  ex¬ 
actness.  There  is,  in  fact,  but  one  method, 
viz.,  quantitative  analy'sis,  that  can  enable  the 
practitioner  to  form  a  just  estimate  of  the  real 
value  of  a  new  substance,  to  ascertain  its  real  ad¬ 
vantages,  and  to  guard  against  the  attempts  of 
cupidity  and  fraud.  The  analysis  of  the  sub¬ 
stance  in  question  is  not  attended  with  any 
difficulty.  10.58  grammes  of  this  alum  yielded, 
with  ammonia,  an  abundant  precipitate,  which, 
alter  appropriate  treatment,  weighed  1.472 
grammes,  which  corresponds  to  13.9  per  cent, 
of  alumina.  6.24  grammes  of  this  alum  pro¬ 
duced,  with  salts  of  baryta,  6.55  grammes  of 
sulphate  of  baryta,  which  corresponds  to  36.24 
per  cent,  of  sulphuric  acid.  7.22  .grammes  of 
the  alum  precipitated  by  ammonia,  and  kept  on 
the  filter  until  the  fluid  was  entirely  evaporated, 
left  0.200  of  a  residuum  which  resisted  heat,  and 
was  found  to  consist  of  sulphate  of  potass  ; 
since,  when  placed  in  contact  with  tartaric  acid, 
it  reproduced  from  tartar  the  potass;  and  yielded 
with  salts  of  baryta  known  precipitates.  The  quan¬ 
tity  of  this  sulphate  of  potass  amounted  to  2.77 
per  cent.  7.22  grammes  of  the  alum  heated  till 
in  a  state  of  complete  fusion  left  4.32  grammes 
of  residuum,  which,  however,  still  con¬ 
tained  water.  At  a  still  higher  degree  of  tem¬ 
perature  the  weight  of  this  residuum  was  re¬ 
duced  to  3.335,  but  with  a  slight  disengagement 
of  sulphuric  acid.  In  order  to  correct  these 
two  latter  results,  Avhich  are  above  and  below 
the  average,  a  quantity  of  alum  (the  weight  of 
which  was  ascertained)  was  mixed  with  oxide 
of  lead,  newly  calcined  ;  it  was  boiled  in  water, 
and  was  afterwards  evaporated  and  heated  to  a 
high  degree.  In  the  course  of  this  operation 
4.01  of  alum  lost  1.99  of  water,  which  is  about 
49.9  percent.  The  composition  of  this  alum  may, 
therefore,  be  taken  as  follows  : — 

13.91  alumina, 

36.24  sulphuric  acid, 

2.77  sulphate  of  potass, 

49.60  of  water. 


102.52 


In  this  calculation  the  sulphuric  acid  con¬ 
tained  in  the  small  quantity  of  sulphate  of  potass 
is  counted  twice.  Deducting  1.27  for  the  sul¬ 
phuric  acid  contained  in  the  sulphate  of  potass, 
the  sum  total  of  the  constituent  parts  is  reduced 
to  101.25.  It  is  thus  seen  that  the  alum  in 
question  is,  properly  speaking,  only  a  pure 
sulphate  of  alumina,  with  18  atoms  of  the 
water  of  crystallization — a  combination  which, 
according  to  Berzelius’s  “Manuel  de  Chimie,” 
has  already  been  known,  and  which  ought  to 
tain  48.53  per  cent,  of  the  water  of  crystalliza¬ 
tion.  The  small  proportion  of  sulphate  of  pot¬ 
ass  that  is  contained  in  it  shows  whence  this 
salt  arises.  Probably  this  alum  is  prepared  with 
clay,  calcined  and  pulverized,  and  with  uncon¬ 
centrated  sulphuric  acid,  which  are  boiled  to¬ 
gether  in  flat  vessels  on  a  hot  fire,  and  which  are 
cooled  immediately.  This  occasions  the  uncrys¬ 
talline  appearance  in  w’hich  it  is  found  in  com¬ 
merce.  This  alum  is  entirely  free  from  iron, 
and  is  for  a  great  many  purposes  a  desirable 
subsiitute  for  common  alum.  It  is  admitted 
that  the  value  of  different  alums  is  propor¬ 
tionate  to  the  quantity  of  alumina  that  they  con¬ 
tain.  The  alum  in  question  contains  13.91  per 
cent,  of  that  earth,  while  common  cry'stallized 
alum  contains  only  10  per  cent.  The  former, 
therefore,  contains  3.1  per  cent,  more  ;  which 
agrees  with  the  28.7  per  cent,  alumina  of  the 
potass  alum.  Consequently,  if  the  new  alum  is 
from  28.7  per  cent,  dearer  than  the  other,  the 
two  prices  in  relation  to  the  quantities  of  alu¬ 
mina  are  equal — that  is  to  say,  the  same  quan¬ 
tity  of  alumina  can  be  purchased  for  the  same 
price.  The  new  alum  possesses  an  important 
advantage  in  the  preparation  of  the  mordant  of 
the  acetate  of  alumina  ;  for,  as  it  may  be  said  not 
to  contain  any  sulphate  of  potass,  it  follows  that, 
in  the  decomposition  by  the  acetate  of  lead,  one 
foui  th  is  saved  of  the  quantity  of  salt  previously 
used,  since  in  common  alum  three  atoms  of  sul¬ 
phate  of  alumina  are  combined  with  one  atom  of 
sulphate  of  potass. 


ON  THE  MANUFACTURE  OF  SUGAR 
FROM  POTATO  STARCH  OR 

FECULA. 

The  fabrication  of  sugar  from  fecula  by  means 
of  sulphuric  acid  has  been  carried  to  a  great 
extent  in  France ;  partly  because  the  price  of 
potato  starch  is  usually  very  low,  and  partly 
because  the  starch  syrup  has  received  an  exten¬ 
sive  and  varied  application. 

The  purposes  to  which  it  is  principally  applied 
are : — 

1.  The  sweetening  and  strengthening  of  wine. 
(In  a  cask  containing  50  gallons  of  wine,  from 
10  to  20  pounds  of  starch  syrup  are  employed.) 

2.  Brewing  (especially  a  species  of  pale  beer). 

3.  Distillation  of  brandy. 

4.  Manufacturing  vinegar. 

5.  Adulterating  raw  cane  sugar. 

M.  Payen  has  published  an  instructive  article 
on  this  subject.  It  has  been  calculated  that  if 
the  manufacturer  consumes  daily  three  tons  of 
potato  starch,  and  obtains  therefrom  4^  tons  of 
syrup,  his  daily  profits  amount  to  55  francs  = 
£2  4s.  In  one  establishment  the  boiling  is  per¬ 
formed  by  means  of  steam ;  in  another  over  the 
fire,  in  large  leaden  boilers  plat  ed  on  iron  plates 
of  a  convex  form,  and  of  the  thickness  of  15  lines 
=  1|  inch,  in  order  to  effect  the  gradual  dis¬ 
tribution  of  heat.  One  ton  of  water  is  fiist 
heated  to  the  boiling  point  in  these  vessels,  and 
22  pounds  of  sulphuric  acid  of  60°Beaume  = 
1.845  (previously  diluted  with  twice  its  weight 
of  water)  added  to  it.  The  vessel  is  provided 
with  a  wooden  cover,  coated  with  copper,  which 
has,  near  the  rim,  an  opening  of  about  12  or  15 
inches  in  width,  thus  allowing  the  liquor  to  be 
stirred  by  means  of  a  wooden  spatula ;  and 
through  which,  after  the  liquor  begins  to  boil, 
about  8  cwt.  of  starch  flour  aie  gradually  sifted  in 
quantities  of  about  1  pound  at  a  time,  the  liquor 
being  kept  stirred  all  the  while ;  the  formation 
of  lumps  is  thus  prevented,  and  the  boiling 
uniformly  continued. 
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In.  some  of  these  manufactories  the  starch 
sugar,  being  mixed  with  water,  is  put  in  a  vessel 
placed  above  the  boiler,  from  which  it  flows  into 
the  boiling  acid,  in  a  uniform  stream,  by  means 
of  a  tube  ;  whereby  the  object  sought — of  a 
great  quantity  of  the  latter  acting  at  once  on  a 
proportionately  small  portion  of  starch  flour — is 
attained  in  a  manner  which  admirably  promotes 
the  formation  of  sugar ;  and  this  operation  is 
almost  instantly  effected  as  soon  as  the  whole  of 
the  starch  flour  is  carried  down  into  the  boiler  ; 
whilst,  by  the  former  way,  according  to  which 
the  whole  of  the  starch  was  at  once  mixed  with 
the  liquor,  the  manufacturer  was  obliged  to 
continue  the  boiling  for  twenty-four  hours  (re¬ 
peatedly  replacing  the  evaporating  water). 

At  present  the  boiling  is  continued  for  not 
more  than  eight  or  ten  minutes  after  the  whole 
of  the  starch  flour  has  been  brought  into  the  acid 
liquor,  in  order  to  convert  the  contents  of  the 
boilers  into  syrup,  and  to  obtain  an  almost 
transparent,  very  liquid,  solution,  which,  if  tested 
with  tincture  of  iodine,  does  not  assume  any 
violet  colour ;  and  which,  if  a  sample  be  taken  out, 
does  not  appear  glutinous  or  lumpy.  The  fire  is 
then  regulated  so  that  the  liquor  ceases  to  boil ; 
and  this,  in  the  event  of  the  boiling  being  caused 
by  steam,  is  managed  by  closing  a  tap.  Chalk 
is  then  added  in  about  the  same  proportion  as  the 
concentrated  sulphuric  acid ;  that  is  to  say,  22 
pounds.  Since,  however,  the  chalk  is  not  al¬ 
ways  of  the  same  quality,  the  point  of  perfect 
saturation  must  be  ascertained  by  tincture  of 
litmus  ;  a  small  excess  of  chalk  is  not  prejudicial, 
and  even  advantageous,  in  order  to  be  sure  that 
the  free  acid  is  entirely  removed. 

It  scarcely  requires  the  remark  from  us  that 
the  chalk  should  be  added  carefully  and  slowly, 
on  account  of  the  violent  evolution  of  carbonic 
acid.  The  liquor  is  removed  from  the  sulphate  of 
lime  produced  by  filtering  through  a  layer  of 
triturated  burnt  bones,  spread  on  straining-cloths 
in  wooden  filtering-frames.  The  sulphate  of  lime 
is  finally  used  as  manure,  being  first  washed 
with  water  ;  and  this  water  is  afterwards  used 
for  another  process.  The  filtered  liquor  is  gra¬ 
dually  brought  into  a  flat  pan,  in  vt'hich  it  is 
evaporated  rapidly,  until  it  is  reduced  to  about 
one  half  of  its  volume,  and  to  a  strength  of  22° 
or  25°  of  Beaume=  1.176  to  1.205  specific  gravity ; 
after  which  it  is,  for  the  second  time,  heated  to 
boiling  with  charcoal  and  bullock’s  blood,  then 
fined  and  filtered.  100  parts  of  dry  starch,  or 
150  of  fresh,  yielded  150  of  syrup  of  30°  Beaume 
=  1,256,  equivalent  to  100  parts  of  dry  sugar, 
which  is  obtained  by  concentrating  the  syrup  to 
36°  Beaume  — 1  324,  decanting  it  into  casks  pro¬ 
vided  with  taps,  and  slowly  cooling  it  therein. 
At  the  expiration  of  two  days  the  liquid  syrup 
may  be  obtained  by  opening  the  taps,  and  the 
crystallized  sugar  is  then  found  in  the  casks.  In 
some  manufactories  the  syrup  is  concentrated  to 
from  40°  to  50°  Beaume  =  1.375  to  1.510,  and 
then  decanted  into  tinned  copper  vessels,  where 
the  sugar,  on  cooling,  consolidates  to  a  granular 
and  compact  mass,  without  assuming  the  form 
of  regular  crystals. 

M.  Payen  states  that  two  persons,  relieving 
each  other  during  the  work,  are  able  to  boil  five 
different  quantities  in  twenty-four  hours,  and  to 
consume  2,000  kilogs.  =  nearly  two  tons  of  starch 
flour,  if  the  work  is  conducted  alternately  in  two 
boilers. 

In  Burgundy,  particularly,  a  considerable 
quantity  of  starch  syrup  is  consumed,  for  the 
purpose  of  giving  more  body  to  wine.  In  manu¬ 
facturing  spirits  of  wine  the  starch  sugar  is  to  be 
preferred  to  the  raw  potato,  enabling  the  distiller 
to  obtain  the  spirit  free  from  the  empyreumatic 
oil  with  which  it  is  otherwise  contaminated.  The 
sugar  and  syrup  of  fecula  are  also  extensively 
applied  to  other  purposes— for  instance,  sweeten¬ 
ing  made  dishes,  confectionery,  &c.,  — and  also 
to  the  manufacture  of  blacking. 


LIGHTING  OF  FACTORIES. 

Various  materials  have  been  used  for  the 
,  manufacture  of  illuminating  gas  as  a  substitute 


for  coal ;  but  without  success  when  brought  into 
competition  with  coal,  as  it  is  evident  would  be 
the  ease,  when  it  is  considered  that  the  material 
from  which  coal-gas  is  made  really  costs  nothing  ; 
the  coke  or  residuum  from  the  coal  being  worth 
as  much,  or  more,  for  many  uses,  than  the  coal 
previous  to  its  being  carbonized.  The  cost  of 
the  gas  to  the  manufacturer  being  for  labour, 
fuel,  &c.,  with  the  interest  or  the  cost  of  works. 

The  process  of  converting  coal  into  coke,  by 
the  abstraction  of  the  bituminous  portion,  is 
carried  on  extensively  ;  the  bituminous,  or  that 
portion  which  in  coal-gas  works  is  converted 
into  illuminating  gas,  being  wasted. 

Why  then,  it  may  be  asked,  have  other  mate¬ 
rials  been  used  ?  In  the  early  stage  of  coal-gas 
manufacture,  before  the  art  of  purifying  was 
understood,  the  offensive  odour  produced  by 
sulphhydrate  of  ammonia,  resulting  from  foreign 
substances,  always  contained  in  a  greater  or  less 
degree  in  coal,  prevented  its  use  in  dwellings. 
Oil  was  therefore  substituted,  to  a  small  extent, 
for  coal  in  generating  gas  ;  but  its  high  cost,  to¬ 
gether  with  practical  difficulties  not  seen  at  first, 
and  which  became  more  and  more  serious  as  the 
business  advanced,  caused  such  works  to  be 
abandoned,  and  the  undertakings  proved  ruinous 
to  those  engaged  in  them.  The  following  re¬ 
marks  on  this  subject  are  from  the  ’Encyclopcudia 
Britannica : — 

“  Oil  being  decomposed  at  a  loss  of  nearly  fifty 
per  cent.,  the  conversion  of  it  into  gas,  after  a 
protracted  but  ineffectual  competition  with  coal, 
has  been  gradually  abandoned  on  the  large  scale, 
even  in  those  places  where,  from  the  interest  of 
the  whale  fisheries,  there  were  the  strongest 
inducements  to  foster  the  unfounded  prejudices 
which  prevailed  for  some  time  against  the  use  of 
coal-gas.  The  exaggerated  advantages  which  it 
was  pretended  would  be  derived  from  com¬ 
pressing  oil-gas,  and  thus  rendering  it  portable, 
served  to  prolong  the  gross  delusion  on  the  sub¬ 
ject.  Nor  were  these  delusions  fully  removed 
until  a  demonstration  was  given  of  the  failure  of 
the  scheme,  in  the  decay  of  costly  edifices  and 
expensive  apparatus,  which,  in  defiance  of  all 
sober  calculations,  had  been  constructed  for 
carrying  it  into  effect. 

“  The  capital  expended  upon  oil-gas  establish¬ 
ments  is  actually  applied  to  reduce  to  the  extent 
of  thirty  per  cent,  the  intrinsic  value  of  the  raw 
material,  which  it  was  pretended  to  improve  in 
an  equal  degree  ;  add  to  this  the  loss  of  gas  in  the 
main  pipes,  which  is  found  to  be  fully  twenty 
per  cent.,  and  it  follows  that  the  light  from  oil¬ 
gas  is  obtained  at  twice  the  expense  at  which 
it  may  be  procured  immediately  from  the  oil 
itself.” 

Rosin,  a  much  less  costly  material,  was  made  a 
substitute  for  oil  in  the  manufacture  of  gas,  and 
such  works,  though  attended  with  a  degree  of 
success,  have  yielded  gradually  to  coal-gas  works, 
and  we  believe  that  all  the  gas-works  in  this  city 
will  soon  use  nothing  else  but  coal. 

An  error  formerly  very  prevalent,  and  which 
led  to  the  use  of  rosin  as  a  substitute  for  coal  in 
the  manufacture  of  gas.  was  that  the  amount  of 
light  afforded  by  illuminating  gas  was  in  direct 
proportion  with  its  specific  gravity.  This  law 
was  deduced  by  the  aid  of  the  photometer,  or  by 
observing  the  depth  of  shadows  cast  by  flames 
from  gases  of  different  specific  gravities,  within 
short  distances.  It  is  wholly  inapplicable,  how¬ 
ever,  when  applied  to  general  illuminations. 

For  example  :  a  carnphine  (spirits  of  turpen¬ 
tine)  or  solar  lamp,  in  the  middle  of  an  apart¬ 
ment  16  or  18  feet  square,  M’ill  not  afford 
throughout  the  apartment  half  the  light  that  an 
argand  burner,  consuming  4|  leet  of  gas  per 
hour,  in  a  like  situation,  would  afford  ;  yet,  if  we 
test  the  two  flames  by  the  ordinary  method  above 
referred  to,  our  conclusions  would  be  in  favour 
of  the  carnphine  or  solar  lamp. 

From  a  series  of  careful  experiments  made  with 
coal  gas  of  sp.  gr.  0.450,  and  rosin-gas  of  sp.  gr. 
0.800,  it  was  deduced  that  the  light-giving  value 
of  the  latter,  compared  with  the  former,  was  as 
88  37-lOOths  to  100. 

The  illuminating  power  of  coal-gas  varies  yery 


considerably  in  different  establishments,  as  it  is 
dependent  upon  the  quality  of  the  coal  used,  and 
the  care  taken  in  its  manufacture.  100  cubic  feet  of 
gas  made  from  the  best  coal  requires  for  its  com¬ 
bustion  170  cubic  feet  of  oxygen.  100  cubic  feet 
of  gas  from  sperm  oil  requires  190  feet  of  oxygen. 
Assuming,  with  Dr.  Henry,  that  the  illuminating 
power  is  in  proportion  to  the  oxygen  required, 
then  their  relative  value  would  be’as  170  to  190. 
The  value  of  rosin-gas  would  be,  by  this  mode 
of  comparing,  something  less  than  that  from  oil. 

If,  however,  we  take  into  consideration  the  less 
offensive  odour  arising  from  coal-gas,  and  the 
greater  whiteness  of  the  flame,  it  would  be, 
perhaps,  not  unfair  to  ascribe  an  equal  value  to 
the  same  quantity  from  whichever  material  pro¬ 
duced,  whether  coal  or  rosin. 

In  North  Carolina  gas  made  from  rosin  would 
certainly  be  the  cheapest,  but  in  Pennsydvania 
and  other  states,  where  there  is  bituminous  coal, 
why  not  use  coal  for  the  illumination  of  every 
city  and  village  ?  We  may,  perhaps,  live  to  see 
the  time  when  houses  in  cities  will  be  heated,  as 
they  are  now  illuminated  ;  and  this  might  well 
be  done  in  connection  with  gas  companies.-— 
Scientific  American. 


ON  THE  CONSUMPTION  OF  SMOKE. 
GALLOWAY’S  PATENT  BOILER. 


This  admirable  contrivance  for  effecting  the 
consumption  of  smoke  is  the  invention  of 
Messrs.  W.  and  J.  Galloway,  of  Knott-mill 
Ironworks,  Manchester  ;  and  a  few  days  since 
we  witnessed  its  successful  operation  on  an  ex¬ 
tensive  scale  at  the  works  of  the  Oxford-road 
Twist  Company  in  the  same  town.  The  history 
of  the  smoke  nuisance  in  Manchester  is  much 
too  “  black”  for  publication;  but  to  such  an 
alarming  extent  had  it  grown  some  three  years 
since  that  the  corporation  (who  were  empowered 
by  their  local  acts)  determined  to  suppress  it. 

Accordingly,  several  of  the  largest  manufac¬ 
turing  firms  were  cited  before  the  authorities,  and 
among  others  the  Oxford-road  Twist  Company, 
from  whose  chimneys  it  was  proved  that  for  nine 
hours  out  of  twelve  dense  volumes  of  opaque 
smoke  were  vomited.  They  pleaded  in  extenua¬ 
tion  the  expenses  to  which  they  had  been  put, 
the  costly  experiments  they  had  made,  and  their 
unceasing,  but  ineffectual,  endeavours  to  abate 
the  nuisance  complained  of ;  that  they  had  insti¬ 
tuted  a  system  of  re  .vards  and  fines  with  their 
stokers,  in  order  to  induce  careful  and  efficient 
firing  ;  in  short,  that,  under  the  circumstances, 
they  had  attempted  every  scheme  which  appeared 
to  be  practicable  ;  that  the  corporation  might 
depend  that  their  efforts  would  not  be  relaxed 
upon  the  subject  ;  that  any  suggestion  made 
they  should  be  happy  to  adopt  ;  and,  if  the 
nuisance  could  be  remedied  by  the  introduction 
of  new  boilers,  they  should  not  hesitate  to  incur 
the  expense,  if  convinced  of  its  practical  value. 
This  was  the  universal  plea  of  all  parties  cited  by 
the  corporation,  and  it  was  just  at  this  smoky  as¬ 
pect  of  affairs  that  Galloway’s  boilers  “  came 
out.”  The  Messrs.  Cooke,  of  the  Oxford-road 
Twist  Company,  tried  one  as  an  experiment,  and 
the  results  were  so  satisfactory  as  to  induce  them 
at  once  to  adopt  it,  and  they  have  now  six  large 
boilers  on  Messrs.  Galloway’s  system  at  work. 
The  practical  operation  of  Messrs.  Galloway’s 
boilers  has  proved  the  incorrectness  of  the 
universal  theorem  of  “  smoke  doctors,”  who 
maintain  that  smoke  cannot  be  consumed  wdth- 
out  extra  consumption  of  fuel,  for  we  find  that 
the  consumption  of  fuel  with  Galloway’s  boilers 
has  diminished  to  a  rem.arkable  extent — so  much 
so  that  70  tons  of  coals  per  week  perform  an 
amount  of  duty  equal  to  that  effected  by  100  tons 
under  the  old  system  ;  in  addition  to  which,  the 
smoke  and  carbonaceous  products  are  effectually 
consumed.  The  construction  of  this  boiler  is 
exceedingly  simple  ;  its  shape  is  cylindrical,  and 
it  is  furnished  at  the  front  or  firing  end  with  two 
separate  internal  flues,  having  a  water  space 
between  them.  These  flues  extend  the  length 
of  the  grate  bars,  and  gradually  converge  into 
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one  central  flue,  -whicli  traverses  the  remainder 
of  the  boiler.  The  modus  operandi  consists  in 
firing  each  fire-grate  alternately,  by  which  the 
dense  smoke  and  carbonaceous  products  of  the 
newly  made-up  fire  rush  beyond  the  bridge  of 
the  furnace  to  the  central  flue,  where  they  are 
brought  in  contact  with  the  heated  air  and  flame 
of  the  other  fire,  and  are  effectually  consumed. 
An  important  feature  in  the  arrangement  of  this 
boiler  consists  in  the  absence  of  all  valves, 
dampers,  or  other  contrivances,  to  effect  the  ad¬ 
mission  of  air  to  the  fuel,  the  air  being  supplied 
through  the  grate  bars  alone  in  the  ordinary 
manner.  Some  three  hundred  of  Messrs.  Gallo¬ 
way’s  boilers  are  now  at  w'ork  in  various  parts  of 
the  manufacturing  districts,  affording  results 
equally  satisfactory ;  but  we  do  not  remember  to 
have  seen  any  boilers  fitted  up  in  so  substantial 
a  manner  as  those  of  the  Oxford-road  Twist 
Company.  The  Messrs.  Cooke  have  been  at 
more  than  usual  pains  to  test  the  capabi¬ 
lities  of  the  invention,  and  the  effectual  con¬ 
sumption  of  smoke  is  the  result.  Their 
assiduity  and  attention  are  largely  beneficial, 
not  only  to  themselves,  but  to  the  surround¬ 
ing  neighbourhood ;  while  their  courtesy  in 
affording  information  on  so  important  a  subject 
must  not  be  lost  sight  of.  Recently,  Messrs. 
Galloway  have  patented  some  further  improve¬ 
ments  in  their  boiler,  by  interposing  a  series  of 
vertical  tubes  between  the  upper  and  lower 
surfaces  of  the  back  flue,  which  tubes  are  admi¬ 
rably  effective  in  generating  steam,  and  increas¬ 
ing  the  duty  performed  by  the  boiler ;  while 
another  improvement  consists  in  making  fire¬ 
grates  and  flues  within,  instead  of  beneath,  the 
tubes  of  the  ordinary  French  boiler. — Patent 
Journal. 


MISCELLANEOUS  CORRESPONDENCE. 

[To  the  Editor  of  the  Chemical  Times.] 

Sir, — When  society  in  days  of  yore  was  in  the 
leading  strings  of  a  dominant  priesthood,  who 
could  speak  with  an  irrevocable  fiat,  the  doings 
of  the  Medical  Protection  Society  might  at  least 
be  quietly  submitted  to,  though  repugnant  to 
the  sound  judgment  of  intellectual  minds.  But 
in  the  present  era  tyranny  cannot  quietly  yoke 
a  burden  so  intolerable  upon  the  liberty  of  Eng¬ 
lishmen. 

The  chain  must  be  better  forged,  the  links 
better  tempered  than  any  which  the  medical 
tradesman  have  manufactured  to  bind  securely 
the  ipse  dixit  of  a  section  upon  the  great  and  re¬ 
spectable  body  of  the  nation.  Though  the  per¬ 
secuting  spirit  be  supported  by  council  and  in¬ 
quisitors,  it  may  yet  be  subjected  to  the  exposure 
of  its  great  Italian  type,  and  soon  be  laid,  like 
“Hamlet’s”  Ghost.  Tliis  is  the  period  of  liberty, 
and  revolution  and  anarchy  quickly  succeed 
every  endeavour  to  destroy  it.  Kings  are  hurled 
from  their  thrones  with  as  little  ceremony  as 
beggars  are  repulsed  from  the  door ;  and  does 
the  Medical  Protection  Society,  as  a  usurping 
monarch  of  the  medical  profession,  suppose  that 
it  can  sway  the  liberties  of  the  British  subjects 
with  impunity  ?  Does  the  monster  think  that  it 
can  devour  the  chemists  and  druggists,  the  sur¬ 
geons,  the  physicians,  &c.,  and,  forsooth,  digest 
them  ?  Such  amazing  powers  w'ould  truly  en¬ 
title  it  to  public  exhibition,  and  the  £1,500  ex¬ 
pended  by  one  of  its  hydra-heads  soon  be 
refunded.  Does  this  society  of  conspirators 
suppose  that  it  can  deprive  the  poor  of  the  valu¬ 
able  assistance  of  a  chemist  from  whose  advice 
he  has  frequently  derived  benefit?  Does  it 
suppose  that  it  can  drive  the  community  to  an 
L.S.A.  for  the  dispensing  of  prescriptions?  Is 
it  really  sincere  in  pronouncing  the  chemist  “  an 
ignorant  quack,”  in  opposition  to  the  experience 
of  the  nation  ?  Can  it  be  true  ? 

Its  transactions  in  the  cases  of  Dr.  Lobo  and 
of  Mr.  Wells  are  monumental  of  the  infatuation 
of  these  protectionists.  Must  the  British  lion 
arouse  itself  and  shake  off  these  vertebrated  dis¬ 
turbers  of  its  peace  ? 

They  are  not  so  closely  sheltered  in  its  coat, 


nor  protected  by  its  locks,  but  an  unguent  or 
lotion  could  be  prescribed  by  the  despised  che¬ 
mists  which  would  effectually  rusticate  these 
creepers.  They  are  already  become  too  trouble¬ 
some  to  tolerate.  Something  ought  to  be  done 
at  once  :  the  time  has  come  for  action.  Let  an 
application  of  the  following  prescription  be 
made,  and  depend  upon  it  the  funeral  dirge  of  the 
Medical  Protection  Society  must  sound  and  re¬ 
echo  upon  every  hill  of  the  United  Kingdom,  till 
distance  swallows  up  the  echo  left,  whilst  the 
act  of  1815  must  be  repealed  to  destroy  these 
vipers’  eggs. 

My  prescription  is  a  compound  of  three 
valuable  ingredients,  and  I  should  like  the  Me¬ 
dical  Protection  Society  to  say  whether  it  is 
suitable  for  the  public  benefit  : — 

1.  As  stated  in  former  numbers  of  yom’  va¬ 
luable  journal,  let  every  chemist  determine  and 
register  his  determination  to  employ  no  L.S.A. 
who  would  not  sign  a  public  protest  against  the 
Medical  Protection  Society,  and  all  such  inter¬ 
ferences  ;  and  to  influence  his  friends  and  cus¬ 
tomers  to  do  the  same  to  the  utmost  of  his 
ability. 

2.  Every  chemist  should  provide  himself  with 
a  memorial,  to  be  signed  by  his  customers  and 
friends,  so  that  the  mind  of  the  nation  be  ob¬ 
tained.  These  memorials  should  state  the  liabi¬ 
lities  of  chemists  to  prosecution,  the  late  cases, 
&c.  They  should  lie  on  every  chemist’s  coun¬ 
ter.  They  should  be  the  result  of  district  ex¬ 
ertion,  and  not  be  left  to  a  London  committee. 

3.  That  an  assurance  society  be  incorporated, 
called  the  United  Protection  and  Provident  As¬ 
sociation. 

It  should  comprise  chemists,  physicians,  sur¬ 
geons,  accoucheurs,  holders  of  Scotch,  Irish,  and 
foreign  diplomas. 

Subscription  of  members  £2  per  annum, 
10s.  6d.  entrance  fee.  Fund  to  be  invested  in 
good  security.  Money  to  be  advanced  to  any 
member  in  case  of  prosecution.  Division  of 
profits  every  five  years.  On  the  death  of  a 
member  subscription  money  to  be  paid  to  his 
heirs  or  executors,  subject  to  deduction,  &c.,  if 
he  has  been  prosecuted,  amotmt  of  prosecution 
to  be  deducted  from  the  returnable  money,  and 
the  balance  only  be  paid.  The  interest  due  next 
division  day  ensuing,  and  the  entrance  fee,  sunk 
for  the  benefit  of  the  society,  &c. 

The  above  is  my  prescription,  and  if  it  is 
correctly  dispensed,  and  applied  with  care  and 
assiduity,  this  inveterate  plague  will  at  once  be 
stayed. 

Perhaps  some  of  your  readers  will  furnish  a 
copy  of  memorial  in  the  pages  of  the  Chemical 
Times.  lam  yours,  &c., 

M.D. 

R.  No  employment  of  L.S.A. 

Memorials. 

Assurance  Society. 

M.  ft.  unguent,  sap.  mollis  et  applicand. 
bene. 


MISCELLANEA. 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  ENROLLED. 


William  Wilkinson,  of  Farrow,  near  Gates¬ 
head,  in  the  county  of  Durham,  coke-manufac¬ 
turer,  for  certain  improvements  in  the  construc¬ 
tion  of  coke  ovens,  and  in  the  machinery,  or 
apparatus,  to  be  connected  therewith.  Patent 
dated  November  16th,  1848.  Enrolled  May  16th, 
1849. 

This  invention  relates,  first,  to  improvements 
in  the  construction  of  coke  ovens,  whereby  the 
patentee  is  enabled  to  regulate  and  distribute 
the  necessary  supply  of  air  for  the  proper  char¬ 
ring  of  coal,  in  a  more  uniform  manner  than  has 
hitherto  been  done.  The  air  being  distributed 
equally  over  and  through  the  incandescent  mass, 
the  combustion  proceeds  with  greater  regularity. 

The  second  improvement  consists  in  the  adap¬ 
tation  of  machinery  or  apparatus  to  the  working 
of  coke  ovens,  whereby  the  patentee  is  enabled 


to  economize  labour,  and  consequently  to  cheapen 
the  expense  of  manufacture. 

The  third  part  of  the  patentee’s  improvement 
relates  to  the  application  of  the  heat  dissipated 
in  the  manufacture  of  coke  to  the  evaporation  of 
saline  solutions. 

With  reference  to  the  supply  of  air  for  the 
purpose  of  properly  supporting  combustion  of 
the  coal  in  coke  ovens,  the  patentee  constructs 
his  ovens  with  flues  in  the  brickwork,  which 
flues  pass  all  round  the  ovens  on  a  level  at  about 
the  spring  of  the  arch  or  roof  of  the  oven;  from 
these  flues  a  number  of  openings  are  made  direct 
into  the  ovens,  so  as  to  distribute  the  air  equally 
throughout  the  entire  mass.  The  entrance  of 
the  air  flues  are  fitted  with  valves,  or  doors,  by 
means  of  which  the  supply  of  air  may  be  regu¬ 
lated.  The  proportions  of  the  ovens  which  the 
patentee  prefers  for  the  purpose  are:  length,  four¬ 
teen  feet ;  breadth,  eight  feet ;  depth,  from  the 
sole  or  floor  of  the  oven  to  the  spring  of  the 
arch  or  crown,  three  feet ;  the  radius  of  the 
semicircular  arch  is  four  feet.  The  floor  of 
the  oven  is  raised  one  foot  from  the  ground. 
The  door  is  of  the  full  width  of  the  oven,  and  in 
height  is  carried  to  about  the  spring  of  the  arch; 
it  is  made  of  an  open  framework  of  iron,  filled 
with  firebrick ;  and  when  used  is  raised  or 
lowered  by  means  of  a  tackle  suspended  from  a 
pair  of  shears  erected  over  each  oven. 

With  reference  to  the  machinery  for  working 
the  ovens,  it  consists  of  two  rectangular  plates, 
fitted  to  recesses  in  the  back  of  the  oven, 
through  which  two  rack-bars  fixed  thereto  pass ; 
these  rack-bars  are  equal  in  length,  and  project 
behind  the  ovens  a  distance  equal  to  their  length. 
They  are  supported  on  guide  rollers  in  a  hori¬ 
zontal  position,  and  take  into  pinions  on  a  shaft 
lying  transversely  across  the  whole  range  of  the 
ovens,  and  driven  by  a  steam-engine,  or  other 
suitable  power;  the  pinions  are  fitted  to  the 
shaft  in  such  a  manner  that  they  can  be  readily 
thrown  in  or  out  of  gear  with  the  racks. 

This  apparatus  is  for  the  purpose  of  projecting 
the  coke  out  at  the  front  of  the  oven  after  it  has 
been  sufficiently  coked,  obviating  thus  the  labour 
of  withdrawing  the  coke  by  hand.  The  two 
discharging  plates  are  placed  side  by  side  in  the 
oven,  and  extend  nearly  across  the  oven,  while 
their  depth  is  about  a  foot.  As  before  men¬ 
tioned,  the  door  is  of  the  full  width,  to  admit  of 
the  egress  of  the  coke  ;  and,  in  order  to  facilitate 
the  operation,  the  floor  is  inclined  about  six 
inches  towards  the  front.  The  discharging  plates 
are  recessed  into  the  back  wall  of  the  oven,  into 
which  they  are  withdrawn  during  the  process  of 
coking,  in  order  to  protect  them  from  the  heat ; 
they  remain  here  stationary  until  ready  for  dis¬ 
charging,  when  the  pinion  is  thrown  into  gear 
with  the  rack.  Throughout  a  range  of  coke 
ovens  this  discharging  would  necessarily  be  re¬ 
gulated  to  take  place  at  different  periods  in  each 
separate  oven. 

With  regard  to  the  third  improvement — which 
refers  to  the  application  of  the  waste  heat  from 
coke  ovens  to  the  evaporation  of  saline  fluids — 
this  consists  in  the  arranging  a  number  of  coke 
ovens  in  a  manner  that  they  may  be  in  operation 
in  separate  series,  and  placing  therein  flues, 
through  which  the  heated,  incombustible,  and 
unconsumed  gases  pass,  in  connection  with  flues 
running  under  the  evaporating  pan,  which  is  re¬ 
presented  as  being  the  entire  length  of  the  range 
of  the  coke  ovens.  At  the  ends  of  these  flues 
small  auxiliary  furnaces  are  placed  in  order  to 
heat  the  flues,  and  also  to  ignite  the  gases  pass¬ 
ing  off  from  the  ovens.  A  concentrating  pan  is 
placed  in  connection  with  the  evaporating  pan 
by  means  of  a  syphon  tube,  the  concentrating 
pan  being  on  a  lower  level ;  at  one  end  is  a  re¬ 
ceptacle  into  which  the  resulting  crystals  are 
drawn  ;  and  at  the  opposite  end  a  set  of  furnaces, 
by  which  the  concentration  is  regulated  to  the 
degrees  best  adapted  to  promote  the  crystalliza¬ 
tion.  Throughout,  the  flues  under  these  pans 
are  furnished  with  air  passages,  by  which  atmo¬ 
spheric  air  is  admitted,  and  so  regulated  by 
dampers  as  to  ensure  the  complete  combustion  of 
the  gases.  The  ovens  shotfld  be  arranged  for 
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charging  and  discharging  in  sets  of  four  (sup¬ 
posing  sixteen  to  be  the  number  in  the  range), 
so  as  always  to  maintain  the  proper  temperature 
in  the  flues  for  the  requisite  evaporation. 

The  patentee  claims,  first,  the  improvements 
described  in  the  construction  of  coke  ovens,  by 
forming  in  the  walls  thereof  flues,  with  lateral 
openings,  for  the  purpose  of  supplying  air  to 
the  interior  of  the  oven,  and  equally  difi'using 
the  same  over  the  surface  of  the  ignited  mass. 

With  reference  to  the  machinery  connected 
with  the  working  of  coke  ovens  he  claims  the 
mechanical  means  described,  or  any  analogous 
arrangement,  for  discharging  the  coke  from  the 
oven.  He  also  claims  the  mode  described  of 
economizing  the  heat  given  off  from  coke  ovens 
during  the  manufacture  of  coke,  and  applying  it 
to  t-  o  evaporation  of  saline  solutions,  as  also 
described. 


Thomas  John  Knowlys,  of  Heysham  Tower, 
near  Lancaster,  Esquire,  for  improvements  in  the 
application,  removal,  and  compression  of  atmo¬ 
spheric  air.  Patent  dated  November  2d,  1848. 
Enrolled  May  2d,  1849. 

The  improvements  in  this  specification  relate 
to  the  application  and  removal  of  heated  air  in 
the  roasting  of  coffee,  chicory,  or  such  other 
matters  as  are  used  in  combination  with,  or  as  a 
substitute  for,  the  same. 

The  patentee  asserts  that  in  the  ordinary  man¬ 
ner  of  roasting  these  articles  the  process  is  con¬ 
ducted  in  close  chambers,  and  consequently 
without  any  circulation  of  air,  so  that  the  per¬ 
nicious  vapours  evolved  during  the  process  are 
not  suffered  to  pass  off,  but  remain  in  the  roasting 
cylinder  or  chamber,  to  the  detriment  of  the 
berrJ^  For  the  purpose  of  roasting  coffee  the 
patentee  employs  a  cylinder  or  hexagonal  cham¬ 
ber  of  earthenware,  which  is  thickly  perforated 
with  holes,  of  a  diameter  less  than  the  size  of 
the  berry  to  be  roasted ;  one  of  the  six  sides  is 
on  hinges,  and  used  as  a  door  for  introducing 
and  removing  the  coffee.  This  cylinder  is  placed 
in  an  oven,  heated  externally  by  a  furnace,  or 
other  suitable  means,  the  cylinder  being  mounted 
within  it  on  an  axis,  on  which  it  receives  a  slow 
rotary  motion  ;  the  ends  of  the  cylinder  should 
also  be  perforated  like  the  circumference.  The 
oven  has  a  passage  from  it  in  communication 
with  the  flue  of  the  furnace,  thereby  creating  a 
draught  therein  ;  and,  air  being  admitted  to  the 
oven,  a  continual  circulation  is  maintained, 
which  carries  off  the  vapours  evolved  by  the 
coffee  berry,  or  other  equivalents. 

In  his  improvements  in  furnaces  the  patentee 
calls  attention  to  a  patent  of  prior  date  (which 
he  obtained  in  conjunction  with  Mr.  Fillis),  for 
improvements  in  furnaces  ;  in  which,  instead  of 
fire  bars,  the  fire  was  placed  on  a  hearth,  or  sole 
of  fire  tiles,  or  clay,  and  without  any  perforations 
for  the  admission  of  air,  and  in  w'hich  the  fire 
burnt  from  the  top.  Now,  the  present  improve¬ 
ment  consists  in  the  furnishing  such  furnaces 
w'ith  a  number  of  slits  or  perforations.  The  fire 
burning  from  the  top  passes  down  through  the 
bed  by  these  slits  or  perforations,  and  thence 
fulfils  the  purposes  of  heating  required. 

The  patentee  does  not  claim  the  burning  of 
fuel  from  the  top  downwards,  as  this  has  been 
effected  already  before  with  fuel  placed  on  bars ; 
but  he  claims  the  placing  of  the  fuel  (for  the 
purpose  of  top-burning)  on  or  against  the  sur¬ 
face  of  fire  tiles,  having  slits  or  perforations  in 
them. 

The  third  improvement  relates  to  the  com¬ 
pression  and  application  of  air  through  the  fire 
bars  of  a  furnace  in  which  anthracite  coal  is 
consumed  ;  for  this  purpose  the  patentee  em¬ 
ploys  hollow  bars  (such  as  have  before  been 
used  for  a  like  purpose),  through  which  he 
forces  the  air,  either  by  a  pump  or  some  other 
suitable  means.  The  air  thus  introduced  keeps 
the  bars  cool  on  which  the  anthracite  coal  is 
burning,  and,  should  an  intense  heat  be  required, 
the  heated  air  may  be  allowed  to  pass  out  at 
perforations  made  in  the  bars,  and  become  dif¬ 
fused  amongst  the  ignited  coal;  or  it  may  be 


conveyed  away,  and  applied  to  such  other  pur¬ 
poses  as  it  may  be  required  for. 

The  patentee  claims  : — 

The  improved  means  hereinbefore  described 
for  the  application  and  removal  of  heated  air  in 
the.  roasting  of  coffee,  chicory,  or  other  matters 
used  with,  or  as  a  substitute  for,  such  articles  ; 
and  the  material  and  construction  of  the  requisite 
apparatus  for  the  same. 

Secondly.  The  improvements  described  in  the 
construction  of  furnaces. 

Thirdly.  The  forcing  or  compressing  air 
through  the  bars  of  a  furnace,  in  which  anthracite 
coal  is  in  a  state  of  combustion,  for  the  purpose 
of  keeping  the  bars  cool,  and  obtaining  a  supply 
of  heated  air,  which  may'  be  used  as  described. 


PATENTS  RECENTLY  GRANTED. 


LIST  OP  ENGLISH  PATENTS  FOB,  THE  WEEK  ENDING 
MAY  24th,  1849. 

Pierre  Armand  Lecomte  de  Fontainemoreau, 
of  South-street,  Finsbury,  for  certain  improve¬ 
ments  in  weaving.  Patent  dated  May  22d,  1849  ; 
six  months. —  (Communication.) 

Francis  Edward  Colegrave,  of  Brighton,  gen¬ 
tleman,  for  improvements  in  the  means  of  com¬ 
municating  between  the  passengers  and  guard  of 
a  railway  train,  or  between  the  guard  and  engine- 
driver,  parts  of  which  improvements  are  also 
applicable  to  working  signals  on  railways.  Pa¬ 
tent  dated  May  22d,  1849  ;  six  months. 

Solomon  Israel  da  Costa,  of  Great  St.  Helen’s, 
in  the  city  of  London,  civil  engineer,  for  improve¬ 
ments  in  vessels  for  holding  solids  or  fluids,  and 
in  machinery  for  manufacturing  such  vessels. 
Patent  dated  May  22d,  1849  ;  six  months. 

Rees  Reece,  of  St.  John-street,  Smithfield,  and 
Astley  Paston  Price,  of  Margate,  chemists,  for 
improvements  in  the  manufacture  and  refining  of 
sugar  or  saccharine  matters.  Patent  dated  May 
24th,  1849  ;  six  months. 

Andrew  Crosse,  of  Gloucester-place,  New- 
road,  Esquire,  for  improvements  in  tanning  hides 
and  skins,  and  also  in  dyeing  fabrics  and  sub¬ 
stances.  Patent  dated  May  24th,  1849;  six 
months. 

Thomas  Goodfellow,  ofTunstall,  in  the  county 
of  Stafford,  earthenware-manufacturer,  and 
George  Goodfellow,  of  Shetton,  in  the  same 
county,  potter,  for  improvements  in  the  method 
or  methods  of  preparing  plastic  materials  for 
manufacturing  purposes.  Patent  dated  May  24th, 
1849 ;  six  months. 

Andrew  Smith,  of  St.  James’s,  in  the  county  of 
Middlesex,  engineer,  for  improvements  in  ma¬ 
chinery  for,  or  methods  of,  manufacturing  rope 
and  cordage ;  and  improved  modes  of  fitting  and 
u.sing  the  same.  Patent  dated  May  24th,  1849  ; 
six  months. 

Frederick  Steiner,  of  Ilyndburn,  near  Ac¬ 
crington,  Lancaster,  Turkey-red  dyer,  for  im¬ 
proved  processes  and  apparatus  to  be  used  in  the 
Turkey-red  dye  on  cotton  and  its  fabrics.  Pa¬ 
tent  dated  May  24th,  1849  ;  six  months. 


LIST  OP  PATENTS  THAT  HAVE  PASSED  THE  GREAT 

SEAL  OF  SCOTLAND  FROM  APRIL  21ST  TO  MAY 

22d,  1849,  INCLUSIVE. 

Meyer  Jacobs,  of  Spitalfields,  Middlesex,  gen¬ 
tleman,  for  certain  improvements  in  the  manu¬ 
facture,  stamping,  and  treatment  generally  of 
woven  fabrics  of  all  kinds.  Sealed  April  25th, 
1849  ;  four  months. 

James  Roose,  of  Darlaston,  in  the  county  of 
Stafford,  tube-  manufacturer,  and  William  Haden 
Richardson,  the  younger,  of  the  same  place, 
tube-manufacturer,  for  improvements  in  the 
manufacture  of  tubing.  Sealed  April  30th,  1849 ; 
six  months, 

Robert  Oxland,  of  Plymouth,  chemist,  and 
John  Oxland,  of  the  same  place,  chemist,  for 
improvements  in  the  manufacture  of  sugar. 
Sealed  May  4th,  1849  ;  six  months. 

Frederick  Steiner,  of  Ilyndburn,  near  Ac¬ 
crington,  in  the  county  of  Lancaster,  Turkey-red 
dyer,  for  improved  processes  and  apparatus  to  be 
used  in  the  Turkey-red  dye  on  cotton  and  its 
fabrics.  Sealed  May  7th,  1849 ;  six  months. 


John  Dalton,  of  Hollingsworth,  in  the  county 
of  Chester,  calico-printer,  for  a  certain  improve¬ 
ment  or  certain  improvements  in  printing  cali¬ 
coes  and  other  surfaces.  Sealed  May  9th,  1849  ; 
six  months. 

Alexander  Munkittrick,  of  Manchester,  in  the 
county  of  Lancaster,  merchant,  for  an  improved 
composition  of  matter  which  is  applicable  as  a 
substitute  for  oil  to  the  lubrication  of  machinery, 
and  for  other  purposes.  Sealed  May  10th,  1849  ; 
six  months. — (Communication.) 

James  Anderson,  of  Abbotsford-place,  in  the 
city  of  Glasgow,  North  Britain,  starch-manu¬ 
facturer,  for  a  certain  improved  mode  of  separating 
different  qualities  of  potatoes  and  other  veo^e- 
tables.  Sealed  May  10th,  1849  ;  four  months? 

Alexander  Swan,  of  Kirkcaldy,  in  the  county 
of  Fife,  manufacturer,  forimprovements  in  heating 
apparatus,  and  in  applying  hot  and  warm  air  to 
manufacturing  and  other  purposes  where  the 
same  are  required.  Sealed  May  14th,  1849  ;  six 
months. 

Samuel  Adams,  of  West  Bromwich,  in  the 
county  of  Stafford,  organist,  for  improvements 
in  mills  for  grinding.  Sealed  May  16th,  1849; 
six  months. 

Daniel  Miller,  of  No.  168,  St.  George’s-road, 
in  the  city  of  Glasgow,  Scotland,  civil  engineer, 
for  certain  improvements  in  the  mode  of  drawing 
ships  up  an  inclined  plane  out  of  water,  for 
which  mode  a  patent  was  granted  to  the  late 
Thomas  Morton,  of  Leith,  shipbuilder,  on  the 
23d  day  of  March,  1819,  and  which  mode  has 
been  commonly  known  as  “Morton’s  slip.’’ 
Sealed  May  21st,  1849;  four  months. 

Alphonse  Gamier,  of  Paris,  in  the  Republic  of 
France,  but  now  of  South-street,  Finsbury,  in 
the  county  of  Middlesex,  merchant,  for  certain 
improvements  in  extracting  and  preparing  co¬ 
louring  matter  from  orchil.  Sealed  May  21st, 
1849  ;  four  months. 

Rees  Reece,  of  St.  John-street,  Smithfield,  and 
Astley  Paston  Price,  of  Margate,  in  the  county  of 
Kent,  chemists,  for  improvements  in  the  manu¬ 
facture  and  refining  of  sugar  or  saccharine  mat¬ 
ters.  Sealed  May  2l8t,  1849  ;  six  months. 


LIST  OF  PATENTS  THAT  HAVE  PASSED  THE  GREAT 
SEAL  OP  IRELAND  FROM  THE  20tH  DAY  OF 
APRIL  TO  THE  20tH  DAY  OF  MAY,  1849,  IN¬ 
CLUSIVE. 

Felix  Alexander  Testud  de  Beauregard,  of  No. 
17,  Rue  St.  Quentin,  Paris,  engineer,  for  im¬ 
provements  in  generating  steam,  and  in  the 
means  of  obtaining  power  from  steam-engines. 
Sealed  April  27th,  1849  ;  six  months. 

Thomas  John  Knowlys,  of  Heysham  Tower, 
near  Lancaster,  and  William  Fillis,  of  Shirley, 
in  the  county  of  Hants,  mechanician,  for  im¬ 
provements  in  generating,  indicating,  and  ap¬ 
plying  heat.  Sealed  May  10th,  1849  ;  six  months 
Samuel  Brown,  the  younger,  of  Lambeth,  in 
the  county  of  Surrey,  engineer,  for  improved 
apparatus  for  measuring  and  registering  the  flow 
ot  liquids  and  substances  in  a  running  state ; 
which  apparatus  are  in  part  also  applicable  to 
motive  purposes.  Sealed  May  15th,  1849;  six 
months. 

John  Smith,  of  Hare  Craig,  Dundee,  North 
Britain,  factor  to  Lord  Douglas,  of  Douglas,  for 
improvements  in  the  manufacture  of  flour,  ap¬ 
plicable  in  the  making  of  bread,  biscuit,  and 
pastry.  Sealed  May  18th,  1849  ;  six  months. 


PATENTS  RECENTLY  EXPIRED. 


A.  Dumoulin,  Middlesex,  merchant,  for  cer¬ 
tain  improvements  in  gas  apparatus.  Patent 
dated  May  19th,  1835  ;  expired  May  19th,  1849. 

W.  Patterson,  Dublin,  gentleman,  for  a  new 
material  for  tanning  hides  and  skins,  which  is 
also  applicable  to  other  purposes.  Patent  dated 
May  20th,  1835;  expired  May  20th,  1849. 


Tortoise  Shell. — Tortoise  shell,  or  rather 
scales,  is  a  horny  substance  that  covers  the  hard 
strong  covering  of  a  bony  cotexture  which  en¬ 
closes  the  Testudo  imbricata,  Linn.  The  lamellse 
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or  plates  of  this  tortoise  are  thirteen  in  number, 
and  may  be  readily  separated  from  the  bony 
parts  by  placing  fire  beneath  the  shell.  They 
vary  in  thickness  from  one  eighth  to  a  quarter 
of  an  inch,  according  to  the  age  and  size  of  the 
animal,  and  weigh  from  five  to  twenty-five 
pounds.  The  larger  the  animal  the  better  is 
the  shell.  This  substance  may  be  softened  by 
the  heat  of  boiling  water  ;  and,  if  compressed  in 
this  state  by  screws  in  iron  or  brass  moulds,  it 
may  be  bent  into  any  shape.  The  moulds  being 
then  plunged  in  cold  water,  the  shell  becomes 
fixed  in  the  form  imparted  by  the  mould.  If  the 
turnings  or  filings  of  tortoise  shell  be  subjected 
to  gradually  increased  compression  between 
moulds  immersed  in  boiling  water,  compact  ob¬ 
jects  of  any  desired  ornamental  figure  or  device 
may  be  produced.  The  soldering  of  two  pieces 
of  scale  is  easily  effected,  by  placing  their  edges 
together,  after  they  are  nicely  filed  to  one  bevil, 
and  then  squeezing  them  between  the  long  flat 
jaws  of  hot  iron  pinchers,  made  somewhat  like 
a  hairdresser’s  curling-tongs.  The  pinchers 
should  be  strong,  thick,  and  just  hot  enough  to 
brown  paper  slightly  without  burning  it.  They 
may  be  soldered  also  by  the  heat  of  boiling 
water,  applied  along  wdth  skilful  pressure.  But, 
in  whatever  way  this  process  is  attempted,  the 
surfaces  to  be  united  should  be  made  very 
smooth,  level,  and  clean  :  the  least  foulness,  even 
the  touch  of  the  finger,  or  breathing  upon  them, 
would  prevent  their  coalescence, 

Hoyal  Arsenal,  Woolavich,  May  29. — The 
gun-carriage  invented  by  Captain  the  Hon.  W. 
E,  Fitzmaurice,  Royal  Navy,  is  to  be  tested 
shortly  at  the  butt  by  being  fired  from.  The 
origin  of  the  plan  about  to  be  tested  by  the  select 
committee  at  Woolwich  has  been  claimed  by 
Lieutenant- Colonel  William  Henry  Rochfort, 
Artillery  Liberating  Army  of  Portugal,  late 
H.E.I.C.B,  Artillery',  who  states  that  in  the 
year  1831  the  plans  and  models  of  a  new  gun- 
carriage  Avere  prepared  by  him,  and  submitted 
for  exhibition  before  Sir  James  Kempt,  then 
Master-General  of  the  Ordnance,  by  whom  the 
lieutenant-colonel  Avas  referred  to  the  late 
General  Miller,  at  Woolwich.  General  Miller 
declined  to  recommend  the  alterations  proposed, 
alleging  they  Avere  too  radical,  and  would  be  too 
expensive,  and,  therefore,  they  could  never 
answer.  Lieutenant- Colonel  Rochfort  admits 
that  his  plan  comprised  the  substitution  of  iron 
for  A\’ood  for  all  calibres  and  all  classes  of  car¬ 
riages,  a  perfectly  different  and  not  removable 
trail-handspike,  and  a  quadrant  indented  under 
the  breech  of  the  gun,  with  a  toothed  pinion  and 
handle  to  give  the  officer  or  gunner  the  means  of 
directing  the  gun  alone  Avith  greater  facility  to 
the  right  or  left,  as  occasion  may  require,  Avith- 
out  having  recourse,  as  is  noAA'  the  case,  to  hand¬ 
spikes,  whereby  the  carriage  itself  has  to  be 
moved,  toto  j^ondere,  altogether.  A  plan  similar 
to  Lieutenant- Colonel  Rochfort’s  Avas  tried  at 
the  Royal  Arsenal  during  the  time  General 
Miller  was  Director-General  of  Artillery,  having 
a  fixed  trail-handspike  attached,  for  directing  the 
gun,  Avhich  Avas  designated  “  the  monkey  tail,” 
from  the  position  it  occupied.  Captain  the  Hon. 
W.  E.  Fitzmaurice’s  plan  has  nothing  of  that 
kind,  the  movements  being  given  by  a  cross 
handle,  similar,  but  much  smaller,  to  the 
steering-wheel  of  a  vessel,  and  by  this  principle 
he  moves  the  gun-carriage,  quoins,  and  every¬ 
thing,  toto  pondere,  just  as  it  is  delivered  from  the 
Arsenal,  and  only  requires  the  addition  of  four 
pieces  of  timber,  and  a  rack  and  pinion,  Avhich 
costs  six  shillings.  It  is  immaterial  to  Captain 
Fitzmaurice’s  plan  what  size  or  length  the  gun 
is,  as  the  carriage  increases  in  proportion,  and  is 
made  the  main  poAver,  it  composing  the  lever, 
which  can  be  worked  easily  with  one  hand.  It 
may  be  stated  that  none  of  the  officers  who  have 
seen  Captain  Fitzmauiice’s  plan  have  ever  wit¬ 
nessed  anything  of  the  kind  before,  although  the 
piinciple  of  moving  the  gun  in  the  segment  of  a 
circle  was  known  long  antecedent  to  either  of 
the  inventions. 

Rather  Startling. — It  is  stated  by  our  Man¬ 
chester  correspondent  that  considerable  quan¬ 


tities  of  yarns  have  been  sent  from  that  place  to 
Elberfeld,  in  Germany,  for  the  purpose  of  being 
dyed  Turkey  red.  On  its  first  being  stated  it 
was  deemed  scarcely  credible,  but  a  farther  and 
more  intimate  inquiry,  in  quarters  sure  of  know¬ 
ing  whether  it  was  the  fact,  has  left  no  doubt  of 
such  being  the  case.  Our  correspondent  did  not 
hear  any  other  reason  assigned  for  so  unexpected 
a  competition,  but  that  the  price  charged  will 
bear  the  expense  of  transit  to  and  fro.  It  is 
probable,  he  thinks,  that  a  superior  dye  may 
have  led  to  so  unlooked-for  an  event.  In  this 
case  the  cotton  Turkey-red  dyers  in  Manchester 
must  look  about  them. — Leeds  Mercury. 

Invention  por  Stopping  Steam-Engines. — 
A  Bradford  correspondent  of  a  morning  paper 
says  : — “  Through  the  kindness  of  Messrs.  Smith 
and  Booth,  manufacturers,  Southgate,  we  have 
had  an  opportunity  of  witnessing  on  their  pre¬ 
mises  the  working  of  a  simple  piece  of  maehinery 
by  means  of  which  a  steam-engine  of  30-horse 
power  was  stopped  almost  instantaneously.  We 
were  taken  to  one  end  of  a  spinning-room  when 
the  machinery  of  the  Avhole  mill  was  in  full 
operation,  with  the  steam-engine  at  full  speed  ; 
when  a  valve  was  opened  that  admitted  the 
atmospheric  air,  which  instantly  choked  the 
condenser  of  the  engine,  shut  off  the  throttle 
and  water  valves,  and  opened  the  blow  valves. 
The  instant  this  was  done  the  fly-wheel  only 
made  one  revolution  and  a  quarter.  In  the  or¬ 
dinary  manner  of  stopping  the  engine  the  fly¬ 
wheel  makes  five  revolutions  before  it  can  be 
brought  to  a  stand.  So  complete  is  this  simple 
piece  of  mechanism  that  although  the  whole 
machinery  throughout  the  mill  is  stopped  so 
suddenly  not  a  single  thread  is  broken,  but  all 
remains  ready  for  resuming  work  when  the 
engine  is  again  set  in  motion.  This  piece  of 
machinery,  which  we  may  term  a  safety-valve, 
may  be  placed  in  any  room  of  the  mill  or  on  any 
part  of  the  premises,  or  even  off  the  premises, 
and  by  the  means  of  pipes  it  can  be  made  to  have 
the  same  effect  as  if  Avithin  a  yard  of  the  engine 
itself;  so  that  if  an  accident  happens,  such  as 
an  overlooker  or  other  person  being  caught  with 
one  of  the  mill  straps  and  drawn  up  to  go  round 
the  shaft,  by  using  this  mode  of  stopping  the 
engine,  before  he  could  by  any  possibility  come 
in  contact  with  the  shaft,  the  whole  machinery 
would  be  brought  to  a  standstill  and  his  life 
saA'ed.  This  useful  discovery  is  the  invention  of 
James  Mills,  of  Horton,  the  engine-tenter  at  the 
mill  in  Avhich  it  is  noAV  in  operation,  and  reflects 
the  highest  credit  on  his  ingenuity  as  a  hard¬ 
working  mechanic.  A  patent  has  been  sealed 
for  it  in  the  name  of  Mr.  G.  E.  Donisthorpe  and 
James  Mills  :  Mr.  Donisthorpe  carrying  the  in¬ 
vention  out  more  fully,  viz.,  to  high-pressure 
engines,  Avaterwheels,  &c.  The  expense  of 
fixing  the  machinery  in  connection  Avith  the  in¬ 
vention  in  manufactories  Avill  be  about  10s.  each 
horse  power.” 

Births  and  Deaths  during  the  Week  end¬ 
ing  May  26. — The  return  of  the  registrar-gene¬ 
ral  for  the  AV'eek  ending  the  21st  inst.  shoAVs  an 
improvement  in  the  general  health.  The  num¬ 
ber  of  deaths  from  all  causes  amounts  to  897 ;  of 
these  the  fatal  cases  of  cholera  are, — AVest- 
minster,  St.  John  the  Evangelist,  F.  39,  “  cho¬ 
lera  (12  hours)  St.  James,  Golden-square,  F. 
27,  “common  or  English  cholera  (4  days).” 
Marylebone,  All  Souls,  M.  4  months,  “diarrhoea 
cholerica  (3  days);”  F.  1,  “  diarrhoea  cholerica 
(14  days).”  Hackney,  at  the  German  Hospital, 
Dalston,  the  wife  of  a  tailor,  56,  “  cholera  (18 
hours).”  The  number  of  births  is  1,311. 

Caution  to  Artists. — Mr.  A.  F.  West,  a 
young  artist,  died  on  the  23d  of  last  month  ;  and, 
after  o.  post -mortem  examination,  a  jury  returned 
a  verdict,  “That  the  deceased  died  from  the 
effects  of  carbonate  of  lead.’’  It  appeared  that 
he  was  in  the  habit  of  draAving  his  brushes 
through  his  lips. — Braider. 

An  ingenious  application  of  electricity  has 
been  made  by  Mr.  Arthur  Dunn,  by  means  of 
which  signals  are  given  that  indicate  the  pres¬ 
sure  of  steam  in  the  boiler  of  an  engine.  Tubes 
being  filled  with  mercury  are  made  part  of  a 


galvanic  circuit,  and  connected  Avith  bells  as  the 
mercury  rises  from  increasing  pressure  in  the 
boiler  ;  the  circuit  is  thus  completed,  and  the 
bells  respectively  rung  indicate  the  amount  of 
pressure.  In  this  w'ay  attention  is  called  to  the 
condition  of  the  steam  the  moment  it  exceeds  its 
ordinary  and  safe  working  condition. 

Among  other  things  to  which  gun-cotton  is  to 
be  applied,  we  noAV  learn  that  Count  de  Wer- 
dinsky  has  patented  a  locomotive  engine  which 
is  to  be  worked  with  entire  freedom  from  explo¬ 
sion  by  igniting  small  portions  of  this  substance 
underneath  the  piston  in  its  cylinder. 


TO  CORRESPONDENTS. 


“  A  Constant  Reader.” — Burning  pastils  are  pre¬ 
pared  as  follows : — 

Take  of  Benzoin,  16  parts. 

Tolu  balsam, 

Citrin  sandal,  of  each  4  paits. 

Labdanum,  1  part. 

Light  charcoal,  48  parts. 

Nitrate  of  potass,  2  parts. 

Gum  tragacanth,  1  part. 

Gum  arabic,  2  parts. 

Cinnamon-water,  12  parts. 

Reduce  the  whole  of  the  solid  matters  to  powder, 
and  knead  this  with  the  cinnamon-water  into  a 
soft  and  ductile  mass  ;  divide  this  mass  into  small 
portions,  and  give  to  the  latter  a  conical  shape 
with  tripod  basis.  Dry  the  pastils  first  in  the  open 
air,  and  finally  in  the  stove. 

“  Mr.  E.  Hollier,  Dudley.”— AVe  expect  to  receive 
shortly  an  accurate  description  of  the  apparatus, 
accompanied  by  illustrative  engravings. 

“  E.”— It  depends  upon  the  nature  of  the  claims. 
Send  us  a  specification,  and  furnish  us  with  all  the 
details  of  the  case. 

“  Mr.  J .  Brough,  Manchester.”— The  subject  upon 
which  our  correspondent  addresses  us  is  not 
within  our  province.  We  advise  Mr.  Brough  to 
consult  Sir  James  Clark,  or  some  other  eminent 
physician,  and,  above  all,  to  eschew  all  quackery. 

“  J.,  Sheffield.” — Iris-green  is  prepared  by  grinding 
the  juice  of  the  blue  flag  with  quicklime.  Sap- 
green  is  prepared  from  the  juice  of  buckthorn 
berries.  The  berries  are  allowed  to  ferment  for  a 
week  or  eight  days  in  a  wooden  tub.  The  juice 
is  then  pressed  out,  and  strained.  A  little  alum 
is  added  to  the  fluid,  and  the  latter  is  subsequently 
evaporated  to  a  proper  consistence.  It  is  then 
run  into  pigs’  bladders,  which  are  suspended  in  a 
dry  place  to  allow  the  pigment  to  harden.  An  in¬ 
ferior  article  is  made  from  the  juice  of  black  alder 
and  of  evergreen  privet.  It  is  a  common  prac¬ 
tice  to  add  3  pint  of  lime-water  and  i  ounce  of 
gum  arabic  to  every  pint  of  either  of  the  above 
juices. 

“  Mr.  AV.  Smith,  Kennington.” — Take  of  best  ivory- 
black,  reduced  to  a  very  fine  powder,  1  pound  ; 
treacle,  1  pound  ;  sweet  olive  oil  and  oil  of  vitriol, 
of  each  ^  pound.  Mix  the  ivory  black,  the  treacle, 
and  the  olive  oil  together,  and  stir  the  mixture  (or, 
better  still,  rub  it  on  a  marble  slab)  until  the 
olive  oil  is  perfectly  “  killed.”  Add  now  gra¬ 
dually  the  vitriol,  diluted  previously  with  three 
times  its  weight  of  water.  Mix  thoroughly,  and 
let  the  mixture  stand  for  three  hours.  BrinJ^t  to 
the  proper  consistence  with  sour  beer. 

“  A  Chemist.”— AVard’s  white  drops  are  prepared  ;*» 
follows  : — Dissolve  four  ounces  of  quicksilver  in 
one  pound  of  nitric  acid  ;  add  to  the  solution  seven 
ounces  of  carbonate  of  ammonia;  evaporate  and 
crystallize.  Dissolve  the  crystals  in  four  times 
their  weight  of  rose-water.  These  drops  are 
poisonous,  of  course. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the 
science  in  all  its  branches.  Gentleman  may  pro¬ 
cure  it  by  an  order  on  any  newsman  or  bookseller, 
or  it  will  be  sent  direct  from  the  office,  320,  Strand, 
to  regular  subscribers.  All  literary  or  scientific 
communications  to  be  addressed  to  the  Editor, 
320,  Strand. 


London  ;  Printed  by  Kobeet  Palmer,  of  No.  13,  Provi¬ 
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ORIGINAL  SERIES. 

ON  THE  MANUFACTURE  OF  SUGAR. 

By  J.  SCOFFERN,  M.B.,  Bond., 

Late  Lecturer  on  Chemistry  at  the  Alder sgate 
College  of  Medicine,  London, 

{^Concluded  from  page  324.] 

THE  OPERATION  OP  REFINING— (cOMC/wa^ec?). 

The  Operation  of  Vacuum  Boiling, — As  a  full 
description  of  the  vacuum-pan,  and  of  the  gene¬ 
ral  process  of  vacuum  boiling,  have  been  given 
already,  at  page  85,  it  only  remains  here  to  be 
remarked  that,  whether  in  the  colonies  or  in  re¬ 
fineries,  the  operation  and  the  end  to  be  achieved 
by  it  are  the  same. 

^  The  reader  will,  therefore,  assume  that  the 
liquor,  having  come  from  the  charcoal-tanks, 
has  been  subjected  to  the  process  of  boiling,  and 
has  subsequently  been  allowed  to  remain  in  the 
heater  for  the  necessary  period  (say  half  an  hour 
for  good  solutions),  to  admitof  the  grain  becoming 
suiRciently  developed. 

The  manufacturer  proceeds  now  to  the  opera¬ 
tion  of  filling  the  moulds  or  cones. 

These  moulds  for  loaves  or  crushed  lump,  and 
occasionally  pieces,  are  either  made  of  sheet 
iron,  painted  white  internally,  or  of  copper.  The 
larger  moulds,  however,  employed  for  accom¬ 
plishing  the  drainage  of  bastards  are  generally 
made  of  rough  clay  ware. 

For  every  kind  of  mould  copper  is  the  best 
material ;  but  the  great  expense  of  using  it  is  a 
drawback  to  its  general  use — to  such  an  extent, 
indeed,  that  very  few  of  even  the  more  wealthy 
sugar-refiners  employ  this  metal,  for  any  mould 
above  the  size  necessary  to  contain  a  fourteen - 
pound  loaf. 

Previously  to  the  commencement  of  the  opera¬ 
tion  of  filling,  the  moulds,  standing  in  triple  or 
quadruple  row,  the  hole  in  the  apex  of  each 
accurately  plugged  with  a  pledget  of  brown 
paper,  technically  called  “a  stop,”  are  placed 
base  upwards  around  the  fill-house  in  such  a 
manner  that  the  rearmost  row  is  supported  by 
the  wall,  and  each  successive  row  by  the  one 
behind.  Thus  arranged,  the  greatest  portion  of 
the  area  of  the  till-house  is  clear,  enabling  the 
operator  or  operators  to  fill  any  mould  at  plea¬ 
sure. 

The  art  of  filling  is  very  simple ;  one  man 
dips,  by  means  of  a  copper  ladle,  a  portion  of 
the  crystallized  mass,  w'hich  he  pours  into  the 
fill-basin,  an  instrument  something  like  a  copper 
coal-scuttle,  with  two  small  handles.  This  till- 
basin,  when  charged  with  its  contents,  is  carried 
underhanded,  and  somewhat  between  the  legs 
of  the  fill-house  man,  to  its  destination,  i,e,, 
the  moulds,  which  are  then  filled  to  the  brim. 

If  the  moulds  were  now  left  merely  filled, 
their  contents  would  aggregate  irregularly,  and 
a  good  loaf  would  not  result.  Seme  little  time 
after  the  operation  of  filling,  therefore,  the  pro¬ 
cess  of  hauling,  as  it  is  technically  called,  is  had 
recourse  to.  This  process  consists  in  agitating 
or  incorporating,  by  means  of  a  wooden  spatula, 
some  two  or  three  inches  in  depth  of  the  filled 
mass.  Care,  however,  is  taken  not  to  push  the 
hauling  spatula  too  deep  into  the  contents. 

The  process  of  hauling  having  been  gone 
through,  the  cones  are  allowed  to  remain  in  the 
fill-house  for  a  period  varying  with  the  size  of 
the  loaves,  and  hence  of  the  mass  to  be  cooled. 
Supposing  fourteen- pound  loaves  to  be  the  size, 
a  period  of  twelve  hours  is  amply  sufficient. 

The  filled  moulds  are  now  put  into  a  basket, 
let  down  through  the  pull-up  hole,  and  elevated 
to  the  second  floor,*  called  the  liquor-loft,  where 
the  important  operations,  first  of  natural  drain¬ 
age,  subsequently  of  artificial  drainage  (effected 
by  claying  and  liquoring),  are  achieved.  For- 
meilv  real  clay  was  employed,  but  now  we,  use 
instead  a  mixture  {riot  a  solution)  of  sugar  and 
water,  to  which  the  term  clay  is  applied. 

*  The  ground  floor  being  considered  the 

first. 


As  soon  as  the  filled  moulds  arrive  in  the 
liquor-loft,  each  is  placed  over  a  glazed  earthen 
pot,  the  paper  stops  having  been  previously  re¬ 
moved  ;  and  a  bradawl  is  pushed  up  into  the 
mass  to  the  extent  of  two  or  three  inches. 
Drainage  now  proceeds  with  a  degree  of  rapidity 
corresponding  to  the  amount  of  concentration  to 
which  the  mass  had  been  brought  by  evapora¬ 
tion,  and  also  dependent  in  a  great  measure  on 
the  more  or  less  complete  absence  of  glucose  and 
other  impurities.  If  the  evaporative  concentra¬ 
tion  has  not  been  carried  very  far  the  result  is 
said  to  be  low  or  free  boiled— if  the  contrary, 
the  designation  high  or  stiff  boiled  is  used. 

As  heavy  compact  loaves  are  a  great  desidera¬ 
tum  to  refiners,  owing  to  the  great  cohesion  of 
such  loaves  enabling  them  to  withstand,  with¬ 
out  much  injury,  the  agencies  of  damp  air,  and 
the  various  mechanical  shocks  to  which  they  are 
subsequently  liable  to  be  exposed,  it  is  a  main 
object  in  the  refinery  operation  to  carry  the  eva¬ 
porative  agency  to  the  maximum  extent,  con¬ 
sistent,  of  course,  always  with  free  subsequent 
drainage,  since,  if  carritd  beyond  certain  limits, 
the  loaves  either  will  not  drain  at  all,  or  their 
syrup  runs  away  with  such  difficulty  that  a 
great  monetary  loss  is  incurred.  In  refineries 
the  object  of  boiling  stiff  is  intelligible  enough, 
and  founded  on  a  scientific  principle.  In  the 
colonies  the  object,  although  intelligible,  is  most 
fallacious,  and  in  direct  contravention  to  all 
scientific  indications.  The  colonial  sugar-grower, 
who  argues  the  existence  of  a  refinery  precedent 
for  stiff  boiling,  forgets  this  most  important  dif¬ 
ference,  that,  whilst  the  refiner  boils  as  stiff  as  is 
consistent  with  free  drainage,  he,  the  colonist, 
boils  stiff,  with  perfect  disregard  of  this  important 
consideration. 

When  the  first  or  natural  syrup  of  drainage 
has  ceased  to  flow  each  mould  is  removed,  and  a 
few  inches  (equal  to  the  depth  disturbed  by  the 
operation  of  hauling)  of  the  mass  removed  by  a 
revolving  blade,  with  a  central  axis  connected  to 
a  flywheel,  and  worked  by  a  grindstone  handle. 
This  instrument  is  termed  the  facing -mdidhxne, 
and'the  chilled  and  badly  crystallized  sugar  thus 
removed  falls  into  a  box. 

The  contents  of  the  moulds  after  natural 
drainage  are  said  to  be  in  the  green,  and  the  por¬ 
tions  removed  are  termed  green  cuttings. 

The  moulds,  with  their  contents,  are  now  set 
again  upon  pots  (the  same  or  others  at  the  ope¬ 
rator’s  pleasure),  and  preparations  for  the  clay¬ 
ing  operation  are  made.  The  green  cuttings 
being  put  into  a  pan  are  kneaded  with  water, 
at  first  into  a  doughy  consistence  ;  subsequently 
more  water  is  added  until  the  mixture  is  reduced 
to  the  condition  of  a  thinish  magma,  termed 
clay. 

Upon  the  base  of  each  cone,  again  placed  on 
the  syrup-pots,  is  now  poured  so  much  of  this 
clay  as  is  sufficient  to  about  half  replace  the 
amount  of  material  cut  away  by  the  operation  of 
facing. 

In  order  to  understand  the  precise  rationale  of 
the  process  of  claying,  it  is  necessary  to  bear  in 
mind  that  the  claying  agent  consists  of  a  satu¬ 
rated  aqueous  solution  of  almost  pure  sugar, 
which  solution  holds  in  mechanical  suspension  a 
larger  portion  of  undissolved  sugar.  No  sooner 
does  the  clay  agent  touch  the  surface  of  sugar  in 
the  mould  than  a  downward  current  of  sugar  so  • 
lution  is  established,  carrying  before  it  a  portion 
of  coloured  syrup,  and  causing  the  base  of  the 
sugar  cone,  to  the  extent  of  some  inches,  to  as¬ 
sume  a  white  appearance. 

One  operation  of  claying,  however,  is  insuffi¬ 
cient  to  effect  a  perfect  whiteness  throughout  the 
loaf,  and  a  repetition  of  the  operation  is  not  so 
effective  as  the  process  of  liquoring,  which  is  now 
in  refineries  universally  followed.  The  liquor 
used  for  this  operation  is  a  saturated  solution  of 
pure  sugar  and  water.  It  is  prepared  by  dis¬ 
solving  in  pure  water  a  porous  kind  of  lump 
sugar — such  as  results  from  the  latter  working  of 
the  refine  on  the  fourth  day — in  a  blow-up  pan 
(which  is  used  exclusively  for  this  purpose),  and 
filtering  the  solution  through  a  charcoal  cistern 
in  the  ordinary  way,  but  with  much  care.  The 


filtrate  should  be  colourless,  and  should  possess 
a  density  of  at  least  32°  Beau.,  at  a  temperature 
ofTO^Fahr.  Owing  to  its  possessing  this  high 
density,  magma  liquor  is  not  prone  to  ferment; 
it  may,  therefore,  be  kept  in  tanks  for  a  con¬ 
siderable  time  without  danger.  These  liquor- 
tanks,  however,  should  be  situated  in  a  cool  part 
of  the  building ;  the  best  position  for  them  is 
under  the  roof  in  a  loft  to  which  the  external  air 
has  free  access. 

The  operation  of  liquoring  is  commonly  per¬ 
formed  by  means  of  a  garden  water-pot,  without 
the  rose,  and  consists  simply  in  pouring  upon 
the  base  of  each  conical  lump  of  sugar,  yet  in 
the  mould,  as  much  as  the  mould  will  contain, 
an  even  surface  having  been  previously  made 
by  an  instrument  termed  the  bottoming-trowel. 

The  operation  of  liquoring  is  precisely  like 
that  of  claying,  and  efi'ects  the  total  separation 
by  drainage  of  all  chemical  colouring  matter. 
Fourteen-pound  loaves,  if  made  of  well-purified 
sugar,  should  be  rendered  neat  or  white  by  two 
successive  liquorings. 

It  is  almost  too  obvious  a  matter  for  comment, 
or  indication,  that  the  last  syrups  of  diainage, 
technically  called  drips,  resulting  from  the  ope¬ 
ration  of  liquoring,  are  much  purer,  or,  in  other 
words,  contain  much  more  sugar,  than  the 
natural  syrup  of  drainage,  and  that  resulting 
from  the  operation  of  claying.  Accordingly 
the  drips  are  collected,  and  put  into  a  separate 
tank,  to  be  hereafter  boiled  up  with  a  fresh 
working  of  sugar. 

It  may  be  easily  ascertained  whether  a  loaf 
requires  more  liquoring  or  not,  by  lifting  it  from 
the  pot,  and  noticing  the  colour  of  the  syrup 
which  leaks  away.  This  observation,  it  is 
scarcely  necessary  to  remark,  should  be  made 
when  the  drainage  has  almost  ceased.  If  the 
drops  are  limpid,  the  operation  has  been  com¬ 
plete,  and  the  loaves  are  said  to  be  neat  ;  if 
they  are  coloured,  another  liquoring  is  indi¬ 
cated. 

The  loaves  are  now  allowed  to  remain  for  two 
or  three  days,  when  the  clay  is  cut  or  scraped 
away  from  their  surface  by  a  kind  of  triangular 
blade.  This  operation  is  called  brushing  OS’ ; 
the  loaves  are  then  slightly  loosened  in  their 
moulds  by  striking  the  edges  of  the  latter 
smartly  against  the  upper  end  of  a  vertical  post. 
This  loosening  contributes  to  perfect  the  drain¬ 
age. 

At  the  stage  of  loosening,  a  loaf  may  be  com¬ 
pletely  removed  from  its  mould,  for  the  purpose 
of  effecting  an  examination ;  which  examina¬ 
tion,  in  point  of  fact,  is  frequently  made.  When 
the  loaves  have  become  sufficiently  dry  to  permit 
of  being  handled,  they  are  taken  out  of  the 
moulds,  and  their  apices  or  noses  are  trimmed 
into  regular  form  by  means  of  the  nosing- 
machine,  an  instrument  consisting  of  three  cut¬ 
ting  blades,  so  arranged  on  a  rotatory  shaft  that 
the  desired  angle  for  the  apices  shall  result. 
Not  only  is  this  operation  of  nosing  desirable, 
for  the  purpose  of  imparting  a  sharp  well- 
defined  apex  to  the  loaf,  but  also  for  removing 
a  small  amount  of  dark- coloured  sugar,  of  which 
the  apex  is  under  the  most  favourable  circum¬ 
stances  composed.  The  efficacy  of  the  claying 
and  liquoring  operations  depends  on  the  pre¬ 
ponderance  of  gravity  over  capillary  attraction. 
Hence  there  maybe  conceived  a  theoretical  limit 
at  which  the  two  forces  are  balanced  :  practically 
this  point  of  equalization  between  the  two  forces 
is  at  a  few  inches  above  the  apex  of  the  cone, 
and  corresponds  with  the  limit  of  impure  sugar. 

Occasionally,  when  liquors  have  been  over¬ 
boiled,  or  when  the  material  operated  upon  has 
been  impure  sugar,  the  point  of  equalization 
between  the  two  forces  is  many  inches  above  the 
normal  line.  To  expedite  the  drainage  of  such 
cones,  they  are  stuck  into  a  kind  of  funnel,  the 
neck  of  which  joins  a  suction-pipe  in  communi¬ 
cation  with  the  air-pump  of  the  vacuum-pan. 
The  result  of  this  treatment  is  too  obvious  for 
comment. 

The  operation  of  nosing  is  never  performed  on 
the  larger  kind  of  loaves,  which  are  known  in 
commerce  under  the  denomination  of  lumps  ; 
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but  the  coloured  portion  of  tlie  apex  is  simply- 
cut  off  by  means  of  a  knife  struck  by  a  mallet. 

The  loaves,  if  sufficiently  dry,  are  now -wrapped 
in  paper,  and  the  last  traces  of  moisture  driven 
off  by  the  operation  of  stoving. 

The  stove  is  a  chamber,  or  rather  a  hollow 
tower,  provided  with  many  rows  of  trellis -Avork, 
and  heated  by  steam-pipes,  to  a  temperature  not 
above  115“’  Fahr.  If  heated  to  a  higher  degree 
the  sugar  is  discoloured.  The  operation  of 
stoving  lasts  about  three  days,  when  the  loaves 
being  taken  out  are  ready  for  sale. 

If,  instead  of  loaves,  the  manufacturer  desired 
to  obtain  the  material  known  as  crushed  lump, 
the  contents  of  the  moulds  would  never  be  stoved 
at  all ;  but  when  sufficiently  dry  they  would 
be  taken  out,  and  struck  with  a  mallet,  until 
reduced  to  a  mass  of  disaggregated  crystals. 
At  least  this  is  the  plan  followed  in  making  the 
better  kind  of  crushed  lump.  In  Scotland, 
however,  where  crushed  lump  is  employed  more 
largely  than  in  England,  and  where  the  maxi¬ 
mum  of  whiteness  is  no  object,  the  processes  of 
claying  and  liquoring  are  omitted,  the  natural 
drainage  of  the  sugar  being  sufficient  to  effect 
the  desired  result.  I  am  informed,  however,  by 
a  Scotch  refiner,  that  for  this  operation  the  very 
best  sugar  must  be  used,  and  must  be  boiled 
very  low  or  free. 

Much  of  the  economy  of  refining  depends  on 
the  proper  employment  of  the  syrups  of  drain¬ 
age,  and  on  this  point  the  following  axiom 
should  never  be  lost  sight  of : — That  every 
syrup  of  drainage  is  more  impure  for  equal 
specific  gravities  of  aqueous  solution  than  the 
sugar  from  which  it  has  drained. 

This  axiom  will  indicate  the  following  rule  to 
be  adopted  in  the  treatment  of  syrups,  namely, 
to  add  the  purest  syrup  to  the  purest  sugar,  and 
vice  versa. 

In  proportion  as  sugar  solutions  are  more  fre¬ 
quently  reboiled,  so  do  their  impurities  continue 
to  increase,  until  at  length  the  impurities,  when 
washed  out,  leave  the  crystals  of  sugar  so  far 
asunder  that  the  mass,  instead  of  being 
hard  and  compact,  is  so  porous  that  pressure 
Avith  the  end  of  a  stick  leaves  an  indentation ; 
such  masses  could  not  be  stoved  for  loaves,  nei¬ 
ther  could  they  be  profitably  broken  down  for 
crushed  lump,  inasmuch  as  the  crystals  are 
small  and  ill-developed,  in  consequence  of  being 
admixed  with  so  many  impurities  that  the  ope¬ 
ration  of  crystallization  has  been  impeded. 

Chemically  speaking,  however,  they  consist, 
or  by  adequate  liquoring  can  be  made  to  consist, 
of  sugar  as  pure  as  the  hardest  loaves  ;  they, 
therefore,  serve  for  making  the  magma  liquor  as 
already  described. 

When  the  impurities  have  so  accumulated  in 
syrups  that  it  is  no  longer  profitable  to  obtain 
the  white  sugar  out  of  them  by  the  process  of 
claying  and  liquoring,  a  compromise  is  effected 
of  the  following  kind : — They  are  no  longer 
liquored  with  magma  liquor,  which  would  not 
be  remunerative,  but  with  syrup  ;  and  the  result 
is  called  pieces.  This  is  the  real  Jamaica  sugar 
of  many  grocers. 

When  the  material  to  be  boiled  is  not  suf¬ 
ficiently  good  to  yield  a  light  yellow  product, 
dark,  clammy,  semi-crystallized  masses  are  ob¬ 
tained,  technically  known  as  bastards.  It  can¬ 
not  be  too  emphatically  expressed,  however, 
that  the  terms  “  pieces”  and  “  bastards”  are 
purely  conventional  ;  that  no  intrinsic  or  essen¬ 
tial  difference  whatsoever  exists  between  them ; 
that  both  are  admixtures  of  sugar,  plus  impuri¬ 
ties  ;  that  such  impurities  may  be  separated, 
although  it  be  not  remunerative  to  do  so. 

Indeed,  the  mere  demonstration  may  be 
easily  effected  by  rubbing  the  pieces,  or  bas¬ 
tards,  with  alcohol,  and  filtering  through  paper. 
Cold  alcohol  does  not  dissolve  sugar  ;  but  it 
readily  dissolves  the  glucose  and  dark  acids 
with  which  it  is  contaminated,  and  leaves  the 
sugar  nearly  pure.  The  latter,  if  dissolved  in 
water,  and  carefully  evaporated,  leaves  a  result 
not  distinguishable  from  that  arising  from  any 
other  pure  sugar  solution. 

Bastards  being  the  most  impure  kind  of  re¬ 


finery  crystallized  produce,  the  reader  will  have 
anticipated  the  remark,  that  the  syrup  of  drain¬ 
age  from  bastards  is  treacle. 

A  COUESE  OF  PEACTICAL  PHAEMACY. 

By  Professor  SOUBEIEAN, 
Pharmacien  en  Chef  of  the  Hospitals  of  Paris,  ^c. 

Part  II. 

ON  MEDICINAL  SUBSTANCES  SUPFLIED  BY 
VEGETABLE  AND  ANIMAL  MATTERS. 

LECTURE  LIX. 

(^LECTURE  LXXXVII.} 

VEGETO- ALKALIS— (  CowifmMerf) . 
QUININE  AND  CINCHONINE— 
(  Continued) . 

CEUDE  QUININE. 

Treat  the  bark  with  hydrochloric  acid,  lime, 
and  alcohol  in  the  same  way  as  you  would  do  if 
you  intended  to  prepare  sulphate  of  quinine; 
but,  instead  of  acidulating  the  alcoholic  liquor, 
distil  it  off  at  once.  The  residuary  product  con¬ 
sists  of  a  plastic  mass  of  firm  consistence  ;  this 
mass  is  a  mixture  of  quinine,  cinchonine,  fatty 
matter,  and  colouring  matters.  It  is  technically 
termed  “  crude  quinine.”  It  has  been  used  suc¬ 
cessfully  as  a  febrifuge  by  Dr.  Trousseau ;  it 
does  not  purge,  like  sulphate  of  quinine,  and 
proves  efficacious  in  smaller  doses  than  the  latter 
preparation.  It  has,  moreover,  this  great  ad¬ 
vantage  over  the  sulphate,  that  it  is  not  very 
perceptibly  bitter,  which  makes  patients,  parti¬ 
cularly  children,  take  it  with  less  reluctance  than 
they  would  the  intensely  bitter  sulphate. 

One  kilogramme  of  good  Calisaya  bark  yields 
about  32  grammes  of  crude  quinine. 

HYDEOCHLOEATE  OF  QUININE. 

This  salt  crystallizes  in  nacreous  needles  ;  it 
is  more  readily  soluble  than  the  sulphate.  It 
contains  1  equivalent  of  quinine,  1  equivalent  of 
acid,  and  3  equivalents  (=6.79  per  cent.)  of 
crystallization  water. 

It  is  prepared  as  follows  :  — 

Dissolve  100  parts  of  sulphate  of  quinine  in 
about  300  to  400  parts  of  boiling  distilled  water. 
Add  to  the  solution  30  grammes  of  crystallized 
chloride  of  barium.  Filter  off  the  sulphate  of 
baryta  which  forms,  and  evaporate  the  filtrate 
until  some  crystalline  points  make  their  appear¬ 
ance  on  the  surface  of  the  liquid.  Place  the 
liquid  now  in  a  cool  spot,  and  let  it  crystallize. 

Hydrochlorate  of  quinine  prepared  by  the 
direct  action  of  the  acid  has  always  a  greenish 
tint ;  it  is  important  to  make  quite  sure  that 
there  remains  no  chloride  of  barium  in  the 
liquor  ;  the  presence  of  this  salt  may  be  readily 
ascertained  by  testing  with  sulphuric  acid,  or 
with  a  sulphate. 

The  nitrate  of  quinine  is  prepared  in  the  same 
way  as  the  hydrochlorate,  substituting  simply 
nitrate  of  baryta  for  the  chloride  of  barium. 

ACETATE  OF  QUININE. 

The  acetate  of  quinine  crystallizes  with  the 
greatest  facility  in  the  form  of  silky-,  nacreous 
needles. 

This  salt  is  prepared  by  the  following  pro¬ 
cess  :  — 

Eeduce  the  quinine  to  powder ;  mix  the 
powder  with  water,  heat  the  mixture,  and  add  a 
sufficient  quantity  of  acetic  acid  to  effect  the 
solution  of  the  quinine,  and  to  leave  the  liquid 
only  feebly  acid.  Filter  boiling,  and  let  the  salt 
crystallize  from  the  filtrate. 

Acetate  of  quinine  is  composed  of  one  equi¬ 
valent  of  quinine,  one  of  acetic  acid,  and  one  of 
water. 


TAETEATE  AND  CITEATE  OF 
QUININE. 

These  two  salts  are  almost  insoluble. 

They  are  prepared  from  sulphate  of  quinine 
by  double  decomposition  with  citrate  or  tartrate 
of  soda. 


FEEEOCYANATE  OF  QUININE. 

The  ferrocyanate  of  quinine  is  a  yellow,  bitter 


salt ;  it  crystallizes  in  small  acicular  masses.  It 
is  insoluble,  or  almost  so,  in  water,  but  dissolves 
very  readily  in  alcohol.  It  is  efflorescent  in  the  air. 

■  It  is  composed  of  one  equivalent  of  proto - 
cyanide  of  iron,  two  equivalents  of  hydrocyanate 
of  quinine,  and  one  of  water. 

It  is  used  as  a  febrifuge.  In  the  treatment  of 
intermittent  fevers,  attended  with  inflammatory 
symptoms,  it  is  preferred  to  the  sulphate. 

The  ferrocyanate  of  quinine  is  prepared  in  the 
followdng  manner : — 

Take  of  Sulphate  of  quinine,  3  parts. 

Ferrocyanate  of  potass,  1  part. 

Mix  the  sulphate  of  quinine  with  a  sufficient 
quantity  of  water  to  form  a  very  thin  pap.  Pour 
this  into  a  physic  bottle,  and  add  to  it  the  ferro¬ 
cyanate  of  potass  dissolved  in  a  small  quantity 
of  water.  Heat  the  mixture  to  boiling,  keep  it 
boiling  for  a  few  minutes,  and  then  let  it  cool. 

A  resinous  mass  separates,  which  becomes  dry 
upon  cooling  :  this  is  the  ferrocyanate  of  quinine. 
Upon  concentration  of  the  liquor  filtered  off 
from  this  mass  a  fresh  quantity  of  it  separates. 
Purify  the  whole  of  the  product  by  washing  with 
hot  water.  Dry  the  washed  salt,  and  reduce  it  sub¬ 
sequently  to  powder.  This  process  (with  some 
trifling  modification)  is  Professor  Bertozzi’s,  of 
Cremona.  It  is  preferable  to  all  other  processes 
that  have  hitherto  been  proposed. 

To  obtain  the  salt  in  the  crystalline  state,  you  • 
need  simply  dissolve  it  in  alcohol,  and  leave  the 
solution  to  spontaneous  evaporation  :  you  will 
obtain  two  products,  viz.,  crystallized  ferrocya¬ 
nate  of  quinine,  and  a  resinous  mass.  Eedissolve 
the  latter  in  alcohol,  and  leave  the  solution  to 
crystallize.  You  will  again  obtain  the  same  two 
products  as  in  the  first  operation.  By  repeating 
the  same  process  a  great  many  times  you  will 
in  the  end  succeed  to  convert  the  whole  of  the 
amorphous  resinous  mass  into  crystals. 


VALEEIANATE  OF  QUININE. 

This  salt  has  been  studied  by  the  Prince  of 
Canino.  It  is  composed  of  one  equivalent  of 
quinine,  one  equivalent  of  acid,  and  two  equiva¬ 
lents  of  water. 

It  crystallizes  in  octahedrons,  or  in  hexagonal 
prisms,  frequently  forming  silky  m.asses.  It  has 
a  bitter  taste,  and  smells  feebly  of  valerianic 
acid.  It  is  soluble  in  water  and  in  alcohol.  At 
194°  Fahrenheit  it  loses  an  equivalent  of  water, 
and  fuses  into  a  resinous  mass  insoluble  in  water. 
Protracted  contact  with  boiling  water  effects  the 
same  decomposition. 

The  process  of  preparing  valerianate  of  quinine 
is  as  follows  : — 

Add  to  a  concentrated  alcoholic  solution  of 
quinine  valerianic  acid  slightly  in  excess.  Add 
subsequently  to  the  solution  double  its  own 
volume  of  water,  and  leave  the  liquid  to  spon¬ 
taneous  evaporation,  in  a  stove  heated  to  about 
(but  not  beyond)  122°  Fahrenheit. 

Valerianate  of  quinine,  in  very  small  doses,  is 
an  excellent  antiperiodic,  and  is  considered  by 
many  eminent  practitioners  superior  to  the  sul¬ 
phate,  inasmuch  as  it  appears  less  irritating  and 
more  energetic  in  its  action  against  neuralgic 
affections  and  pernicious  fevers.  It  is  admi¬ 
nistered  in  form  of  pills,  or  in  potion,  at  the 
dose  of  from  5  to  30  or  40  centigrammes. 


COMPAEATIVE  TABLE  OF  THE 
EESPECTIYE  MEDICINAL  VALUES  OF 
QUININE  AND  ITS  SALTS. 


One  part  of  crystallized  quinine  is  equivalent  to 
1.15  of  the  crystallized  sulphate. 


1.01 

1.01 

1.05 

0.95 

1.01 


acetate, 
citrate, 
tartrate, 
hydrochlorate, 
ferrocyanate. 


One  part  of  crystallized  sulphate  of  quinine  is 
equivalent  to 

0.87  of  the  crystallized  quinine. 


0.85  ” 

0.90  “ 

0.91  “ 

0.82  '• 

0.87  “ 


acetate. 

citrate. 

tartrate. 

hydrochlorate. 

ferrocyanate. 
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TABLE  OF  THE  MORE  IMPORTANT  BINARY  COMPOUNDS  OF  THE  METALLOIDS 
OR  NON-METALLIC  ELEMENTS,  WITH  THEIR  NAMES,  FORMULAE,  ATOMIC 
WEIGHTS  ON  THE  HYDROGEN  AND  OXYGEN  SCALES,  AND  THEIR  PER¬ 
CENTAGE  COMPOSITION. 


Names  of  Compounds.  Formulae. 

1.  Boron .  B 

Boracic  acid .  BO® 

Terchloride  .  BCl® 

Terfiuoride  .  BF® 

2.  Bromine .  Br 

Bromic  acid .  BtO® 

Perchloride  .  Br  Cl® 

3.  Carbon  .  C 

Carbonic  oxide .  CO 

Carbonic  acid  .  CO® 

Oxalic  acid  .  C®  O® 

Dichloride  .  C®  Cl 

Protochloride  .  C  Cl 

Perchloride  .  C®  Cl® 

Bisulphuret  (sulpho-carbonic  acid)  CS® 

4.  Chlorine  .  Cl 

Oxide  (hypochlorous  acid)  .  CIO 

Chlorous  acid  . .  . .  CIO® 

Chloric  acid .  C10®j 

Perchloric .  CIO" 


Atomic  Weights  on  the  Hydrogen 

Per-centage 

and  Oxygen  Scaies. 

Composition. 

H=l. 

0  =  100. 

..  10.91 

_  136.20 

.  .  34.95 

-  436.20=B 

31.22-0 

68.78 

...  117.32 

....  1464.16  =  B 

9.30—01  90.70 

..  67.13 

....  837.60=B 

16.26— F 

83.74 

. ..  78.39 

....  978.31 

, 118.46 

....  1478.31  =Br  66.38-0 

33.62 

,  ..  255.74 

- 3191. 56  =  Br  30.65— Cl 

69.35 

...  6.13 

_  76.44 

, ..  14.14 

....  176.44  =  C 

43.32-0 

56.68 

, ..  22.15 

_  276.44  =  C 

27.65-0 

72.35 

. ..  36.29 

....  452.87  =  C 

33.76-0 

66.24 

...  47.72 

_  595.53  =  C 

25.67—01  74.33 

,.  .  41.60 

....  519.09  =  C 

14.73—01  85.27 

,.  .  118.66 

-  1480.83  =  0 

10.32—01  89.68 

, ..  38.36 

....  578.77  =  C 

15.97-S 

84.03 

. ..  35.47 

_  442.65 

, ..  43.48 

....  542.65  =  01  81.57-0 

18.43 

. . .  59.50 

_  742.65  =  01  59.60-0 

40.40 

...  75.53 

_  942.65  =  01  46.96-0 

53.04 

. ..  91.56 

....  1142.65  =  01318.74-0 

61.26 

l  not  known  to  be  clectro- 

5.  Fluorine .  F  ....  18.74  ....  233.80  <  positive  to  any  other 

(.  element. 

6.  Hydrogen .  H  ....  1.00  ....  12.47 

Oxide  (water)  .  HO  9.01  ....  112.47=H  11.09—0  88.91 

Pero.xide  .  HO®  ....  17.03  ....  212.47=H  5.87—0  94.13 

Bromide  (hydrobromic  acid)  ....  HBr  ....  79.39  ....  990.79  =  H  1.26 — B  98.74 

Dicarburet  (light  carburetted  hgn.)  H®C  _  8.13  _  101.40  =  H  24.83— C  75.17 

Olefiant  gas  .  HC  _  7.13  ....  88.92  =  H  14.04— C  85.96 

Chloride  (hydrochloric  acid)  ....  HCl  ....  36.47  ....  455.13=11  2.74 — Cl  97.26 

Fluoride  (hydrofluoric  acid)  ....  HF  ....  19.73  ....  246.28=H  5.07 — F  94.93 

Iodide  (hydriodic  acid) .  HI  ....  127.57  ...  .  1591. 98  =  H  0.78 — I  99.22 

Sulphuret  (hydrosulphuric  acid)  . .  HS  _  17.12  _  213.65=H  5.84 — S  94.16 

Persulphuret  .  HS®?  orHS®? 

Seleniuret  of  hydrogen  .  HSe  ....  40.63  .  ..  507.06  =H  2.46— Se  97-54 

Phosphoretted  hydrogen  (gas) ... .  H®P®  ....  34.44  ....  429.82=11  8.71 — P  91.29 

7.  Iodine  .  I  126.57  ....  1579.50 

Iodic  acid .  10®  166.63  ....  2079.50=1  75.96-0  24.04 

Periodic  acid  .  10"  182.65  ....  2279.50=1  69.31-0  30.69 

Bromide  .  IBr®  _  518.53  ....  6471.03  =  1  24.41— Br  75.59 

Perchloride  .  ICI®  _  303.92  _  3792.76  =  1  41.64— Cl  58.36 

8.  Nitrogen  .  N  ....  14.19  ....  177.04 

Protoxide .  NO  _  22.20  277.04=N  63.90—0  36.10 

Binoxide  .  NO®  ....  30.21  ....  377. 04=rN  46.95— O  53.05 

Hyponitrous  acid .  NO®  _  38.22  477.04  =  N  37.11  —  0  62.89 

Nitrous  acid .  NO^  ....  46.23  ....  577.04=N  30.33— O  69.67 

Nitricacid .  NO®  ....  54.24  ....  677.04=N  26.15— O  73.85 

Chloride  (Berzelius)  .  NCI®  ....  120.60  ....  1504.99  =  N  11.76— Cl  88.24 

Iodide  .  NI®  _  393.89  4915.53  =N  3.60—1  96.40 

Ammonia .  NH®  ....  17.19  ....  214.47  =  N  82.54 — H  17.46 

Cyanogen .  NC®orCy....  26.45  ....  329.91  =N  53.66 — C  46.34 

9.  Oxygen .  O  ....  8.013  ....  100.00 

10.  Phosphorus  .  P  ....  15.72  ....  196.14 

Phosphorus  acid .  P®  0®  ....  55.47  ....  692.28=P  56.67-0  43.33 

Phosphoric  acid  (anhydrous)  . . . .  P®  O®  ....  71.50  ....  892.28=P  43.96  —  0  56.04 

Sesquichloride .  P®  Cl®  ....  137.84  _  1720. 24=P  22.80-Cl  77.20 

Perchloride  .  P®  Cl®  ....208.78  ....  2605. 54  =  P  15.06— Cl  84.94 

Sesquiiodide  .  P®!®  ....411.03  ....  5130. 78  =  P  7.65—1  92.35 

Periodide  .  P®I®  ....  664.27  ....  8289.78  =P  4.73—1  95.27 

11.  Selenium  .  Se  ....  39.63  ....  494.58 

Selenious  acid .  SeO®  ....  65.66  ....  694.58  =  Se  71.21-0  28.79 

Selenicacid .  SeO®  ....  63.67  ....  794.58  =  Se  62.24— O  37.76 

12.  Sulphur .  S  ....  16.12  ....  201.17 

Sulphurous  acid  .  SO®  ....  32.15  ....  401.17  =  S  50.15 — O  49.85 

Sulphuric  acid .  SO®  ....  40.16  ....  501.17  =  S  40.14 — O  59.86 

Hyposulphurous  acid .  S®  0®  ....  48.26  _  602.33  =  S  66.80-0  33.20 

Hyposulphuric  acid  .  S®  O®  ....  72.30  ....  903.33  =  S  44.59 — O  55.41 

Chlorides  .  SCI  ?  or  S®  Cl  ? 

Iodide  .  SI  ? 

13.  Silicon  .  Si  22.22  277.31 

Silicicacid  . .  SiO®  ....  46.26  ....  577. 31  =  Si  48.04— O  51.96 

Bromide  .  SiBr®  ....  257.40  . . .  .  3212.23  =  Si  8.63— Br  91.37 

Chloride .  SiCl®  ....  128.63  ....  1605.27=Si  17.28— Cl  82.72 

Fluoride .  SiF®  ....  78.43  ....  978.71  =  Si  28.33— F  71.67 


ORIGINAL  COMMUNICATIONS, 
TRANSLATIONS,  ETC. 

ON  SOME  METEOROLOGICAL 
PHENOMENA. 

By  Prof.  E.  WARTMANN. 

On  a  Mirage  with  a  Strong  Bise. — Most  of  the 
mirages  described  by  authors  appear  to  be 
manifested  in  a  tranquil  state  of  the  air.  M. 
Kiimtz  even  affirms  that  a  calm  atmosphere  is 
indispensable  to  their  production.*  Although 
this  may  be  the  ordinary  circumstance,  it  is  not 
always  the  case.  More  than  once  vessels  have 
been  carried  along  by  theivind,  and  their  images 
shifted  in  a  similar  manner.  This  phenomenon 
is  often  remarked  on  the  Black  Sea,  from  Odessa. 
The  accounts  of  the  observations  of  Woltmann 
near  Cuxhaven.f  and  of  Vince  at  Ramsgate,]; 
leave  no  doubt  with  respect  to  this  fact.  The 
following  is  a  similar  instance,  observed  at  Nyon 
in  the  summer  of  1848  by  M.  Thury,  formerly 
professor  at  Lausanne,  and  which  is  still  better 
characterized  than  the  previous  ones. 

It  was  twenty  minutes  to  eight  o’clock  a.m. 
The  bise  had  raised  foaming  waves  upon  the 
lake.  In  the  south-east  some  vapours  floated  on 
the  horizon  :  the  sky  in  every  other  part  was  of 
a  clear  blue.  By  the  aid  of  a  good  telescope 
of  0.068  millim.  aperture,  and  which  magnified 
thirty  times,  M.  Thury  descried  on  the  heights  of 
Coppet,  in  the  direction  of  Geneva,  the  two 
lateen  sails  of  a  bark  the  hull  of  which  was  not 
at  all  visible.  A  little  below  the  lower  extremity 
of  these  sails  the  commencement  of  their  image 
was  seen  inverted.  This  incomplete  image  ter¬ 
minated  abruptly  on  the  agitated  and  clear  sur¬ 
face  of  the  water.  The  space  which  separated 
the  sails  from  their  image  was  of  a  uniform 
greenish-blue  colour.  The  lowest  strata  of  air 
undulated  in  a  very  perceptible  manner. 

This  last  circumstance,  and  the  situation  of 
the  image  below  the'  object  which  it  represented, 
are  proofs  that  the  phenomenon  resulted  from  a 
greater  heating  of  the  atmosphere  in  the  lower 
strata  than  in  the  more  elevated  regions.  But 
for  the  hull  of  the  vessel  to  be  invisible,  and  for 
the  contours  of  the  objects,  examined  with  a  tele¬ 
scope  at  fourteen  metres  above  the  level  of  the 
water,  to  be  perfectly  well  defined,  the  warmest 
zone  of  air  must  have  terminated  under  the  wind 
toward  the  base  of  the  sails,  that  is  to  say,  at 
three  or  four  metres  above  the  surface  of  the  lake. 
The  existence  of  a  zone  thus  limited  is  therefore 
possible  with  the  bise  blowing  sufficiently  strong 
during  the  few  minutes  necessary  for  the  obser¬ 
vation.  This  fact  recalls  the  persistence  of  the 
undulation  in  the  strata  of  air  which  are  close  to 
the  roofs  and  the  ground  during  the  warm  hours 
of  a  summer’s  day,  or  above  the  chimneys  in 
winter,  notwithstanding  the  agitation  produced 
by  intense  winds. 

II.  On  Blue  Rays. — On  the  30th  of  November 
last,  a  little  before  sunrise,  M.  Thury  perceived 
at  Nyon,  above  the  mountains  which  border  the 
lake  on  the  east,  horizontal  strata  of  light  clouds 
tinged  with  a  beautiful  yellow'.  The  sky,  seen 
in  the  spaces  between  them,  was  of  a  deep  azure 
colour.  Toward  the  point  of  the  horizon  where 
the  sun  was  about  to  appear,  a  dark  blue  ray 
rose  divergingly  up  to  a  great  height,  and  occu¬ 
pied  a  space  in  which  no  cloud  was  perceptible. 
This  appearance  vanished  after  two  or  three 
minutes. 

Dr.  Gosse  has  found  among  his  father’s 
papers  the  account  of  an  analogous  observation 
made  at  Lyons  toward  the  end  of  the  last  century 
by  this  venerable  founder  of  the  Helvetic  Society 
of  Natural  Sciences.  The  manuscript  unfor¬ 
tunately  has  not  been  preserved. 

What  has  been  called  a  ray  appears  to  me,  on 


*  “  Lehrbuch  der  Meteorologie,”  vol.  iii.,  p. 
87._“Cours.  Complet  de  Meteorologie,”  trans¬ 
lated  by  Ch.  Martins,  p.  422. 

t  Gilbert’s  “  Annalen  der  Physik,”  vol.  iii., 
p.  397. 

X  “  Philosophical  Transactions,”  1799,  p,  13. 
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the  contrary,  to  be  a  phenomenon  of  shadow. 
The  light  of  the  sun,  arrested  by  some  obstacle 
out  of  sight,  left  the  transparent  vapours  situated 
near  the  horizon  invisible  in  a  determinate  region 
of  the  skj',  whilst  to  the  right  and  left  it  tinged 
them  by  playing  upon  them.  The  space  not 
illumined  should  offer  to  the  eye  a  blue  colour, 
the  more  remarkable  as  it  contrasted  strongly 
with  those  of  the  adjacent  strata  of  a  golden- 
yellow.  The  diverging  form  of  the  ray  is  a 
well-known  illusion  in  perspective.  What  ap¬ 
parently  increased  the  separation  of  its  margins 
towards  the  upper  part  was  the  less  quantity  of 
vapour  existing  in  elevated  regions. 

It  is  to  be  regretted  that  M.  Thury  was  not 
able  to  measure  the  height  of  the  ray  ;  this 
would  have  aided  in  determining  the  position 
and  perhaps  the  nature  of  the  screen  {ecrmi) 
which  produced  it.  If  this  was  one  of  the  prin¬ 
cipal  summits  of  the  Savoy  Alps,  the  appear¬ 
ance  should  recur  periodically  towards  the  30th 
of  November  and  the  13th  of  January,  when  the 
atmospheric  conditions  are  favourable.  Observers 
placed  in  proper  localities  would  easily  decide 
the  truth  of  this  supposition. 

III.  On  Solitary  Crepuscular  Rays. — In  1846* 
I  described  a  meteor  of  a  character  quite  different 
from  that  of  the  blue  rays,  and  which  consisted 
of  a  single,  vertical,  luminous  band,  35“  high, 
without  any  trace  of  divergence.  I  afterwards 
found  that  Professor  Christie  had  twice  seen  a 
phenomenon  nearly  analogous  to  this  in  1834.f 
The  rays  examined  by  Mr.  Christie  were  less 
extended  than  the  band  seen  at  Lausanne  and 
Geneva.  Moreover,  they  had  a  perceptible 
divergence,  whilst  the  edges  of  the  latter  were 
absolutely  parallel.  Lastly,  on  the  31st  of  May, 
1846,  there  was  such  a  bise  blowing  that  the  sky 
was  perfectly  clear.  The  meteorological  re¬ 
gisters  of  Saint  Bernard,  Lausanne,  and  Geneva 
prove  this  It,  therefore,  does  not  seem  that 
these  various  appearances  can  be  entirely  assi¬ 
milated,  The  theory  proposed  by  the  English 
savant  must  be  subjected  to  new  observations,  as 
he  himself  admits.  It  will  be  useful  to  make 
with  the  polariscope  some  researches  on  the 
state  of  the  light  of  the  solitary  rays,  and  of 
that  of  the  atmosphere  in  the  adjacent  parts. — ■ 
'Extracted  from  the  Bibliotheque  Universelle  de 
Geneve. 


OBSERVATIONS 

ON  THE  DETECTION  OF  ARSENIC  IN 
CASES  OF  POISONING. 

By  Prof.  WOHLER. 

To  extract  the  arsenic  and  obtain  it  in  the  state 
of  a  liquid  susceptible  of  filtration,  the  organic 
mass,  as  is  well  known,  is  changed  or  destroyed, 
according  to  its  nature,  by  passing  into  it  for  a 
considerable  time  washed  chlorine  gas,  disen¬ 
gaged  by  distilled  sulphuric  acid  which  has 
been  tested ;  or  by  solution  in  concentrated 
caustic  potash,  saturation  with  muriatic  acid, 
and  subsequent  treatment  with  chlorine  gas  ; 
or  by  solution  in  nitric  acid  which  has  been 
previously  examined ;  or  lastljq  by  solution 
in  muriatic  acid  and  the  addition  of  chlorate  of 
potash.  The  muriatic  acid  must  likewise  have 
been  prepared  with  distilled  sulphuric  acid  free 
from  arsenic ;  as  on  the  employment  of  crude  oil 
of  vitriol  it  almost  always  contains  arsenic,  as  is 
frequently  the  case  with  that  derived  from  che¬ 
mical  works.  It  is  equally  necessary  to  examine 
the  chlorate  of  potash,  for  at  present  that  which 
occurs  in  commerce  frequently  contains  lead. 
The  use  of  chlorine,  either  immediately  or  after 
previous  solution  of  the  mass  in  the  smallest  re¬ 
quisite  quantity  of  caustic  potash,  undoubtedly 
deserves  the  preference  in  most  cases. 

After  the  excess  of  chlorine  has  been  removed 
from  the  perfectly  saturated  mixture  by  long- 

*  “  Archives  des  Sciences  Phys.  et  Natur.,” 
vol.  ii.,  p.  166. 

t  Report  of  the  Fourth  Meeting  of  the  British 
Association  for  the  Advancement  of  Science. 
Transactions  of  the  Sections,  p.  566.  London, 
1835. 


continued  digestion  at  a  gentle  heat,  the  liquid  is 
filtered,  saturated  with  a  current  of  washed  sul¬ 
phuretted  hydrogen,  which  should  be  passed 
into  it  for  a  day,  then  stoppered,  and  set  aside  for 
at  least  twenty-four  hours. 

In  order  to  reduce  the  arsenic  to  arsenious  acid, 
and  facilitate  its  precipitation  by  sulphuretted 
hydrogen,  the  liquid  may,  it  is  true,  be  saturated 
or  mixed  with  sulphurous  acid,  digested  for  a 
time,  and  the  sulphurous  acid  then  expelled  by 
boiling.  However,  not  much  time  is  saved  by 
this,  as  the  sulphurous  acid  does  not  act  instan¬ 
taneously  but  very  gradually.  It  is  perhaps 
more  advantageous  to  heat  the  liquid  freed  from 
chlorine  to  about  158°  F.,  and  to  saturate  it  at 
this  temperature  with  sulphuretted  hydrogen 
gas ;  as  the  arsenic  acid  is  converted  into  sul- 
phuret  of  arsenic,  and  precipitated  quite  as 
rapidly  as  the  arsenious  acid  at  the  ordinary 
temperature. 

The  precipitate  thus  formed  is  allowed  to  sub¬ 
side,  the  excess  of  gas  expelled  by  digestion  at  a 
gentle  heat  in  an  open  vessel,  the  liquid  de¬ 
canted,  the  precipitate  colleeted  upon  a  small 
filter  of  Swedish  paper  and  carefully  washed. 
The  decanted  and  filtered  liquid  is  again  satu¬ 
rated  with  sulphuretted  hydrogen,  in  order  to 
make  sure.  This  precipitate  always  contains, 
besides  the  sulphuret  of  arsenic,  some  organic 
sulphurous  matter,  which  cannot  be  destroyed 
by  nitric  acid  alone,  but  which  it  is  absolutely 
necessary  to  destroy,  because  it  might  operate 
injuriously,  and  give  rise  to  error  in  the  subse¬ 
quent  use  of  Marsh’s  apparatus,  which  in  other 
respects  is  so  sure  and  convenient. 

This  destruction  of  the  organic  matter  is  most 
readily  and  safely  effected  in  the  following 
manner  : — 

The  filter  with  the  precipitate  is  placed  in  a 
sufficiently  capacious  crucible  of  real  porcelain, 
concentrated  nitric  acid  poured  over  it,  and  then 
digested  until  the  vs'hole  is  dissolved  and  forms  a 
homogeneous  mass.  The  free  nitric  acid  con¬ 
tained  in  it  is  saturated  by  the  gradual  addition 
of  pure  carbonate  of  soda,  and  the  mass  cau¬ 
tiously  evaporated  to  dryness.  Everything  now 
depends  on  the  circumstance  of  its  containing 
the  requisite  excess  of  nitrate  of  soda,  which  is 
readily  effected  by  adding  a  sufficient  quantity 
of  nitric  acid  at  first.  The  crucible  is  now  heated 
over  an  argand  lamp  gradually  until  the  nitrate 
of  soda  fuses.  At  first  the  mass  turns  brown, 
then  black,  and  melts  quietly,  without  any 
deflagration,  to  a  perfectly  colourless  transparent 
liquid.  Every  trace  of  organic  matter  is  now 
perfectly  destroyed,  and  the  whole  of  the  arsenic 
converted  into  arseniate  of  soda. 

Concentrated  pure  sulphuric  acid  is  now 
gradually  dropped  upon  the  cold  hard  saline 
mass  in  the  crucible,  and  finally  warmed  with 
it,  until,  after  the  addition  of  excess  of  acid,  the 
whole  of  the  nitric  and  nitrous  acids  have  been 
completely  expelled,  and  the  mass  is  converted 
into  bisulphate  of  soda.  If  nitric  acid  contain¬ 
ing  muriatic  acid  had  been  used  for  oxidizing 
the  precipitate  by  sulphuretted  hydrogen,  vola¬ 
tile  chloride  of  arsenic  might  be  formed,  and 
occasion  a  loss  of  arsenic.  It  is,  therefore,  re¬ 
quisite  in  this  respect  to  ascertain  the  purity  of 
the  nitric  acid  and  of  the  carbonate  of  soda. 

The  acid  saline  mass  is  now  dissolved  in  the 
crucible  in  the  smallest  possible  amount  of  hot 
water,  and  this  solution  then  gradually  poured, 
by  means  of  a  funneled  tube,  in  the  usual  way 
into  Marsh’s  apparatus,  which  has  been  pre¬ 
viously  exhausted  of  air  and  filled  with  hy¬ 
drogen  gas. 

It  should  be  observed  that,  to  hasten  the  pro¬ 
duction  of  arseniuretted  hydrogen,  the  arseni- 
ferous  liquid  must  contain  no  nitric  acid;  that 
this,  therefore,  must  be  completely  expelled 
from  the  saline  mass  by  the  treatment  with  sul¬ 
phuric  acid. 

To  saturate  the  mass  oxidized  by  means  of 
nitric  acid,  carbonate  of  potash  might  be  equally 
well  employed  ;  but  soda  was  purposely  directed, 
in  case  it  were  wished  to  seek  for  antimony  in  the 
poisonous  mass.  This  would,  then,  be  contained 
in  the  fused  mass  in  the  state  of  antimoniate  of 


soda.  The  mass  should  then  be  dissolved  in 
water  previous  to  treatment  with  sulphuric 
acid,  and  the  insoluble  antimoniate  of  soda  col¬ 
lected  upon  a  filter. 

If  the  poisoned  mass  had  contained  copper 
this  would  separate,  on  fusing  the  nitrate,  as 
black  oxide,  and  so  betray  its  presence. 

Whether  the  mirror  formed  in  the  glass  tube 
by  means  of  Marsh’s  apparatus  consist  of  arsenic 
or  of  antimony  is  very  readily  determined,  leaving 
out  of  question  the  difference  of  lustre,  appear¬ 
ance,  and  other  known  characteristic  differences, 
from  the  circumstance  that  a  mirror  of  antimony, 
when  again  heated  in  the  current  of  hydrogen,  is 
far  more  difficult  to  volatilize  than  arsenic  ;  that 
it  communicates  not  the  least  odour  of  garlic  to 
the  gas,  and  that  it  fuses  previous  to  being  vola¬ 
tilized.  If  it  is  examined  with  the  lens,  after  the 
spot  has  been  heated  over  the  spirit-lamp  to  red¬ 
ness,  it  is  distinctly  seen  that  the  metal  is  fused 
at  the  margin,  and  has  partly  formed  distinct 
bright  globules  of  antimony, — a  peculiarity 
which  is  never  seen  with  arsenic,  because  it 
does  not  fuse. 

Nothing  is  now  more  easy  than  the  detection 
of  arsenic  in  an  organic  substance,  even  when 
this  contains  a  mere  imponderable  trace ;  the 
great  difficulty,  and  that  which  occasions  anxiety 
and  danger  in  such  disagreeable  tasks,  is  in  the 
employment  of  reagents  and  apparatus  to  avoid 
the  introduction  of  arsenic  into  the  examination, 
and  finding  arsenic  where  in  reality  it  did  not 
originally  exist. — Liebig’s  Annalen,  March,  1849. 


SPURIOUS  CHEMICALS.* 


We  have  repeatedly  had  occasion  to  direct  the 
attention  of  the  readers  of  this  journal  to  the 
adulteration  of  drugs.  It  is  now  our  duty  to 
notice  a  system,  wdiich  appears  to  have  pre¬ 
vailed  to  a  considerable  extent,  not  of  adultera¬ 
tion,  but  of  the  wholesale  substitution  of  com¬ 
paratively  worthless  compounds,  for  valuable 
and  powerful  medicinal  agents.  Within  the 
last  few  years  compounds  of  valerianic  acid 
with  oxide  of  iron,  with  oxide  of  zine,  and  with 
quina,  have  been  introduced  into  medical  prac¬ 
tice  as  efficacious  remedies,  especially  in  hys¬ 
teria,  and  other  affections  of  the  nervous  and 
uterine  system,  and  in  fevers.  A  good  deal  of 
attention  has  been  devoted  by  practical  chemists 
to  the  preparation  of  these  valerianates,  and 
several  processes  for  making  them  have  been 
published  in  this  and  other  journals.  The  va¬ 
lerianates,  however,  have  always,  and  neces¬ 
sarily,  been  expensive  preparations,  yet  the  use 
of  them  has  been  gradually  extended  in  conse¬ 
quence  of  the  testimony  borne  to  their  great 
efficacy.  Increased  demand  led  to  competition 
in  the  supply,  which  has  recently  resulted  in 
the  adoption,  by  some  manufacturers,  of  a 
system  of  substitutions  that  would  have 
speedily  brought  a  valuable  set  of  remedies  into 
disrepute,  had  not  the  fraudulent  practice  been 
detected. 

Citrate  and  tartrate  of  iron,  flavoured  with  a 
few  drops  of  oil  of  valerian,  has  been  exten¬ 
sively  supplied  for  valerianate  of  iron  ;  and 
acetate  of  zinc,  flavoured  in  the  same  way,  has 
been  substituted  for  valerianate  of  zinc  ;  and 
these  spurious  compounds  have  been  sold  at 
prices  which,  although  defying  competition  on 
the  part  of  the  genuine  valerianates,  have, 
nevertheless,  been  twenty  or  thirty  times 
greater  than  the  commercial  value  of  the  sub¬ 
stituted  articles.  For  valerianate  of  quina  the 
disulphate  of  that  base,  with  a  little  oil  of  va¬ 
lerian  to  disguise  it,  has  been  in  like  manner 
substituted. 

Thus  compounds  have  been  supplied  for  the 
three  medicinal  valerianates,  which  have  not 
contained  a  particle  of  the  most  important  of  the 
constituents  which  should  have  been  present, 
namely,  the  valerianic  acid. 

Such  being  the  nature  of  the  frauds  which 
have  been  practised,  we  have  no  doubt,  upon 

*  From  the  “Pharmaceutical  Journal.” 


THE  CHEMICAL  TIMES.  417 


many  of  or  readers,  we  proceed  to  point  out  the 
means  of  detecting  them  : — 


1 .  The  true  vale¬ 
rianates  have  a  sour, 
disagreeable,  and  very 
persistent,  although  not 
powerful,  smell,  which 
is  essentially  different 
from  that  of  oil  of  va¬ 
lerian. 


1.  The  spurious  imi¬ 
tations,  being  flavoured 
with  oil  of  valerian, 
smell  strongly  of  that 
substance. 


2.  The  true  vale¬ 
rianate  of  iron  is  almost 
entirely  soluble  in 
water ;  and  the  vale¬ 
rianate  of  quina  fuses 
into  oily  globules  in 
boiling  water,  and  dis¬ 
solves  with  difficulty. 
They  are  both  freely 
soluble  in  spirit. 


3.  The  true  vale¬ 
rianates  when  mixed 
with  a  little  diluted  hy¬ 
drochloric  acid  are  de¬ 
composed,  and  the 
valerianic  acid,  being 
set  free,  rises  like  oil 
to  the  surface  of  the 
liquid.  To  get  this 
character  it  is  necessary 
to  operate  upon  from 
five  to  ten  grains  of  the 
specimen,  and  to  avoid 
the  use  of  too  much  of 
the  diluted  acid,  as 
valerianic  acid  is  so¬ 
luble  in  about  thirty 
parts  of  water.  The 
liberated  valerianic  acid 
has  the  sour,  disagree¬ 
able,  and  a  very  per¬ 
sistent  smell  which, 
to  a  slight  extent,  is 
perceived  in  its  salts, 
but  is  readily  dis¬ 
tinguished  from  that  of 
oil  of  valerian. 


2.  The  spurious  vale¬ 
rianate  of  iron  is  per¬ 
fectly  soluable  in  water, 
especially  when  aided 
with  a  little  heat  ;  it  is 
insoluble  in  spirit.  The 
spurious  valerianate  of 
quina  is  soluble  in 
about  thirty  parts  of 
boiling  water,  and,  as 
the  solution  cools,  it  is 
deposited  in  acicular 
crystals,  which  have 
the  bitter  taste  and 
other  characters  of  di¬ 
sulphate  of  quina. 

3.  The  spurious  va¬ 
lerianates,  when  added 
to  water,  will  generally 
yield  a  thin  film  of  oil, 
which  floats  on  the  sur¬ 
face,  and  is  easily  de¬ 
tected  as  oil  of  valerian. 
On  heating  the  liquid 
this  oil  is  driven  off, 
without  otherwise  de¬ 
composing  the  salt,  and 
no  further  indication  of 
valerian  wilt  afterwards 
be  obtained.  On  treat¬ 
ing  them  with  diluted 
hydrochloric  acid  there 
is  no  valerianic  acid  set 
free. 


4.  The  spurious  va¬ 
lerianates  yield  no  va¬ 
lerianic  ether ;  but  the 
spurious  valerianate  of 
zinc,  when  treated  as 
above,  yields  acetic 
ether,  which  is  easily 
detected. 


are  sufficient  to  dis- 


4.  The  true  vale¬ 
rianates,  when  mixed 
with  a  little  proof 
spirit,  and  one  fourth 
the  volume  of  oil  of 
vitriol  is  then  carefully 
added,  will  yield  vale¬ 
rianic  ether,  which  is 
recognised  by  its  agree¬ 
able  fruity  smell,  some¬ 
what  resembling  that 
of  the  pine-apple.  This 
ether  can  hardly  be 
distinguished  in  smell 
from  butyric  ether. 

The  foregoing  tests 
tinguish  the  true  valerianates  from  the  spu¬ 
rious  substitutes  above  mentioned,  but  there 
is  reason  to  believe  that  other  substitu¬ 
tions  have  been  practised,  although  not  so  ex¬ 
tensively.  We  have  met  with  a  specimen  of 
so-called  valerianate  of  iron,  which  is  evidently 
not  what  its  name  indicates,  and  yet  it  contains 
neither  citrate,  tartrate,  nor  acetate.  It  is  in  the 
form  of  a  brown  powder,  insoluble  in  water  and 
in  spirit.  It  smells  of  valerianic  acid,  but,  on 
being  decomposed  with  hydrochloric  or  sul¬ 
phuric  acid,  yields  no  appreciable  quantity  of  the 
oily  product.  We  have  not  had  time  to  submit 
this  specimen  to  a  careful  examination,  but  it  is 
easily  distinguished  from  the  true  valerianate  of 
iron  by  its  being  insoluble  in  spirit,  while  the 
latter  dissolves  freely  in  this  menstruum,  even 
without  the  application  of  heat.  This  suspected 
specimen  is  also  distinguished  from  the  genuine 


by  Its  behaviour  when  heated  in  a  platinum 


crucible. 

The  true  valerianate, 
if  carefully  heated, 
fuses,  gives  off  valeri¬ 
anic  acid  undecom¬ 
posed,  then,  as  the  heat 
is  increased,  burns  with 
a  luminous  flame,  and 
emits  a  very  offensive 
odour. 


The  suspected  speci¬ 
men  does  not  fuse  or 
give  off  any  appreciable 
quantity  of  valerianic 
acid.  The  vapour  does 
not  readily  inflame,  and 
the  odour  emitted  is  not 
offensive. 


The  residue  of  oxide  of  iron  is  the  same  in  both 
specimens,  namely,  twenty-five  per  cent.,  and 
the  acid  originally  present  is  organic. 

Where  mere  adulteration  is  practised,  the 
detection  of  the  fraud  is  much  more  difficult  than 
it  is  in  the  cases  to  which  we  have  hitherto 
alluded,  the  cupidity  of  the  manufacturer  having 
fortunately,  in  these  cases,  blinded  his  discretion, 
so  that  a  speedy  exposure  of  the  practice  was 
inevitable. 

About  three  years  ago,  as  we  find  from  the 
“Journal  dePharmacie,”  much  of  the  valerianate 
of  zinc  met  with  in  Paris  was  found  to  have  been 
made  with  butyric  acid,  instead  of  valerianic 
acid.  The  butyrate  thus  substituted  was  of  a 
more  beautiful  and  crystalline  appearance  than 
the  true  valerianate,  but  it  did  not  essentially 
differ  in  character,  and  the  detection  of  the  fraud, 
by  satisfactory  tests,  was  not  easily  accom 
plished.  A  paper  was  published  on  the  subject 
by  Messrs.  Laroque  and  Huraut,  in  which  they 
recommend  the  use  of  a  concentrated  solution  of 
acetate  of  copper  for  distinguishing  valerianic 
from  butyric  acid.  In  the  use  of  this  test,  how¬ 
ever,  it  is  necessary,  in  the  first  place,  to  elimi¬ 
nate  the  acid  by  adding  sulphuric  acid  to  the  salt 
and  separating  the  volatile  acid  by  distillation. 
When  butyric  acid  is  added  to  the  concentrated 
solution  of  acetate  of  copper  a  bluish- white  pre¬ 
cipitate  is  immediately  formed  ;  but,  on  adding 
valerianic  acid  in  like  manner,  there  is  no  im¬ 
mediate  appearance  of  precipitation  or  turbidity 
of  the  liquid,  but,  on  shaking  it,  oily  drops  of  a 
greenish  colour  separate,  partly  rising  to  the 
surface  and  adhering  to  the  sides  of  the  vessel, 
and  partly  falling  to  the  bottom.  These  oily 
globules  consist  of  anhydrous  valerianate  of 
copper,  which  retains  this  condition  sometimes 
for  twenty  minutes  or  more,  but  it  ultimately 
becomes  hydrated,  and  then  forms  a  bluish-green 
crystalline  powder. 

The  greatest  possible  vigilance  and  care  are 
requisite  on  the  part  of  those  supplying  com¬ 
pounds,  such  as  we  are  here  noticing,  for  medi¬ 
cinal  use.  Some  of  these  compounds  have  been 
but  little  studied  by  chemists,  and  the  means  of 
distinguishing  them  by  chemical  tests  is  not 
always  complete  or  satisfactory.  If  manu¬ 
facturers  are  disposed  to  be  dishonest,  it  is 
sometimes  difficult  to  detect  all  their  fraudulent 
practices  ;  and  a  single  individual  may  thus 
entail  discredit  upon  hundreds  of  unconscious 
dupes,  who  become  the  venders  or  dispensers  of 
spurious  or  sophisticated  articles.  The  injury 
thus  inflicted  on  medical  science  is  of  a  very 
serious  nature,  for  what  becomes  of  the  value  of 
medical  experience  with  reference  to  the  action 
of  remedies,  if  no  dependence  can  be  placed  upon 
their  identity  ?  A  physician  sees  an  account  of 
the  great  benefits  which  have  been  derived  from 
the  a  lministration  of  valerianate  of  zinc  or  iron 
in  some  very  troublesome  complaints.  He  pre¬ 
scribes  the  remedy,  but  after  a  lengthened  trial 
finds  it  to  be  unavailing,  and  accordingly  he 
discards  it  from  his  materia  medica  unless, 
perchance,  as  in  the  present  instance,  it  is  dis¬ 
covered  that  the  remedy  employed  was  entirely 
different  from  that  prescribed,  and  then  the  dis¬ 
penser  and  the  wholesale  vender  are  alike  in¬ 
volved  in  the  mortification  and  disgrace  of 
having  obstructed  the  efforts  of  science  to  relieve 
the  sufferings  of  the  afflicted.  Is  it  not  too  often 
the  case  that  the  skill  and  learning  of  the  phy¬ 
sician  are  stultified  by  practices  such  as  it  has 
now  been  our  painful  duty  to  record  and  to 
reprobate  ?  | 

It  was  but  the  other  day  that  a  case  came  i 
within  our  knowledge  in  which  a  medical  man,  | 


being  desirous  of  trying  the  action  of  different 
anaesthetic  agents,  made  a  series  of  experiments 
with  Dutch  liquid.  Having  complained  of  the 
price  charged  for  the  first  specimen  which  he 
obtained,  further  supplies  were  procured  from  a 
different  source ;  but  after  devoting  much  time 
to  the  investigation  of  the  medicinal  action  of 
the  remedy,  with  the  intention  of  publishing  the 
results,  what  must  have  been  his  mortification  to 
find  that  the  substance  he  had  used  was  not 
Dutch  liquid  at  all,  but  appeared  to  be  a  mixture 
of  chloroform  and  spirit  ?  The  physical  charac¬ 
ters  of  chloroform  and  Dutch  liquid  are  so 
similar  that  they  cannot  be  distinguished  by 
taste,  smell,  or  general  appearance;  and  the 
addition  of  a  little  spirit  to  chloroform  gives  to 
the  latter  the  property  of  burning,  and  reduces 
its  specific  gravity,  so  as  to  assimilate  in  these 
respects  with  Dutch  liquid.  The  fraud  was 
ultimately  detected  in  the  case  alluded  to  by 
mixing  some  of  the  spurious  article  with  water, 
when  the  spirit  was  separated,  reducing  the 
volume  of  the  liquid  to  one  half,  and  this  was 
found  to  be  no  longer  combustible. 

The  practice  of  medicine  is  either  based  upon 
principles  which  have  been  established  by  the 
careful  observation  of  the  action  of  remedial 
agents,  or  it  is  a  system  of  quackery  and  de¬ 
ception.  Yet  it  is  obvious  that  all  observations 
must  be  worse  than  worthless,  and  that  no  step 
can  be  taken  in  the  advancement  of  the  science 
of  medicine  as  a  remedial  art,  unless  well-defined 
agents  be  employed,  and  their  identity  be  con¬ 
stantly  maintained.  How  great,  then,  is  the 
responsibility  of  the  dispenser  of  medicines  ! 
How  greatly  is  the  physician  dependent  upon 
his  intelligence,  integrity,  and  skill ! — and  how 
much  does  it  behove  the  public  to  require  that 
those  who  are  engaged  in  the  administration  of 
medicine  shall  be  competent  for  the  performance 
of  their  responsible  duties  ! 


ON  THE  PRODUCTION  OF  ARTIFICIAIi 
OIL  OF  RUE  FROM  COD-LIVER 
OIL. 

By  Dr.  RUDOLPH  WAGNER. 


It  is  well  knorvTi  that  cod-liver  oil,  when 
mixed  with  strong  sulphuric  acid,  furnishes  at 
first  a  purple-red  tenacious  mass,  which  colour 
almost  immediately  passes  into  a  brownish-red, 
and  then  into  a  dark  brown.  If  this  mass  is 
supersaturated  with  a  caustic  or  carbonated 
alkali  or  an  alkaline  earth,  and  then  heated,  a 
penetrating  odour  of  the  essential  oil  of  rue 
(Ruta  graveolens)  is  disengaged.  To  procure 
the  odoriferous  substance  in  sufficient  quantity 
for  analysis  I  mixed  pretty  considerable  quan¬ 
tities  of  cod-liver  oil  and  sulphuric  acid,  then 
saturated  with  potash  or  lime,  and  distilled  with 
Avater.  The  water  which  passed  over  was  turbid, 
and  possessed  an  excessiv^y  strong  odour  of  rue ; 
but  only  in  a  few  cases  was  I  able  to  perceive  any 
drops  of  oil  upon  its  surface.  Other  experiments, 
in  which  I  treated  the  fatty  acids  separated  from 
the  saponified  cod-liver  oil  in  a  similar  manner, 
furnished  no  better  results.  Fish  oil  and  train 
oil,  from  train-oil  soap,  submitted  to  a  similar 
treatment,  furnished  the  same  result. 

I  am  not  able  to  state  more  of  the  oil  obtained 
than  that  it  is  of  a  light  yellow  colour,  lighter 
than  water,  boils  about  572'’,  and  possesses  the 
pure  odour  of  the  oil.  With  respect  to  the  re¬ 
markable  production  of  this  oil  from  train  oil  by 
the  action  of  sulphuric  acid  and  subsequent 
saturation  with  a  base,  I  may  observe  that  it 
certainly  exists  as  such  in  the  train  oil,  and 
cannot  be  considered  as  a  product  of  decom¬ 
position  by  sulphuric  acid.  I  found  amongst 
the  volatile  fatty  acids  of  cod-liver  oil  butyric 
and  capric  acids.  Now,  it  we  bear  in  mind  that 
Gerhardt  has  recently  asserted  that  the  oil  of 
rue  is  the  aldehyde  of  capric  acid,  H^®  O^, 
which  he  rendered  probable  by  converting  it  by 
treatment  with  nitric  acid  into  a  different  acid  of 
the  formula  (C^  ID)  n-t-40,  pelargonic  acid,  we 
may  be  allowed  to  conclude  that  the  sulphuric 
acid  enters  into  a  combination  with  the  aldehyde 
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of  capric  acid,  or,  rather,  with  the  oxide  of 
caprinyle,  0,  and  that  this  compound 

is  decomposed  on  the  addition  of  a  base,  when 
the  aldehyde  separates.  This  aldehyde,  on  be¬ 
coming  rancid,  that  is,  by  the  absorption  of 
two  equivalents  of  oxygen,  forms  capric  acid, 
C20  03  q-  HO.  That  the  latter  does  not 

give  rise  to  the  production  of  the  oil  of  rue  is 
shown  from  the  fact  that  the  capric  acid  is  not 
at  all  altered  by  mixture  with  sulphuric  acid. 

The  characteristic  odour  of  the  oil  of  rue,  or  of 
the  aldehyde  of  capric  acid,  furnishes  us  with 
the  means  of  detecting  the  presence  of  capric 
acid,  or,  rather,  of  the  aldehyde,  which  always 
accompanies  it.  For  instance,  when  fresh  butter 
is  heated  with  concentrated  sulphuric  acid,  and 
potash  is  added  in  excess  to  the  melted  brown- 
red  mass,  the  odour  of  the  oil  of  rue  is  distinctly 
perceptible  amidst  the  penetrating  odours  of  the 
volatile  fatty  acids  contained  in  the  butter.  I 
obtained  the  same  odour  by  submitting  to  a 
similar  treatment  various  sorts  of  fish  oil,  a 
piece  of  herring,  several  kinds  of  cheese,  &c. 

I  will  mention,  in  conclusion,  that  a  mixture 
of  train  oil  and  sulphuric  acid,  saturated  with 
lime,  having  been  kept  several  days  before  dis¬ 
tillation,  the  distillate  consisted  of  a  turbid  water, 
which  no  longer  possessed  the  odour  of  oil  of 
me,  but  verj'-  distinctly  that  of  peppermint. 
This  circumstance  is  interesting,  on  account  of 
the  isomerism  of  the  oil  of  rue  with  the  camphor 


of  the  oil  of  peppermint. — Joiirn,  fur.  Prakt, 
Chem.,  xlvi.,  p.  155. 


THE  RELATIVE  ELECTRICAL  CONDI¬ 
TION  OF  THE  EARTH  AND  THE  AT¬ 
MOSPHERE  FROM  1845  TO  1848. 

By  FRANKLIN  COXWORTHY,  Esq. 


[To  the  Editor  of  the  Chemical  Times.] 

Sir, — The  value  to  science  of  all  facts  relating 
to  electricity  being  now  fully  appreciated,  I  beg 
tosubtr.it  for  insertion  in  your  valuable  journal 
the  accompanying  statement,  showing  the  re¬ 
lative  electrical  condition  of  this  portion  of  the 
atmosphere,  and  of  the  upper  crust  of  the  earth, 
from  1845  to  the  end  of  1848,  and  of  the  rate  of 
mortality  in  the  metropolis  for  the  same  period. 

Should  you  deem  this  statement  worthy  of  a 
place  in  your  journal,  I  purpose  at  a  future 
period  making  a  few  observations  in  reference  to 
its  importance  in  regard  to  meteorology  and 
agriculture.  The  differences  in  the  evaporation 
are  registered  every  morning  at  nine  o’clock  and 
at  about  ten  o’clock  at  night. 

I  am,  sir,  your  obedient  servant, 

Franklin  Coxworthy, 
Author  of  “  Electrical  Condition.” 

1  Westminster-road, 
i  May  31,  1849. 


some  time  a  yellow  substance  separates,  which, 
washed  with  water  and  redissolved  in  alcohol,  is 
deposited,  on  the  evaporation  of  this  liquid,  in 
needles  resembling  binitroanisole.  On  analysis 


it  furnished— 

Carbon  .  44.71  16  =  96  45.3 

Hydrogen  . . .  4.03  8  8  3.8 

Nitrogen .  13.03  2  28  13.2 

Oxygen  .  “  10  80  37.7 


This  compound  differs,  therefore,  from  phenetole 
only  in  having  2  equivs.  of  hydrogen  replaced  by 
2  equivs.  of  hyponitric  vapour  ;  it  is  consequently 
the  homologue  of  binitroanisole.  I  shall  call  it 
binitrophenetole. 

When  currents  of  sulphuretted  hydrogen  and 
ammonia  are  simultaneously  passed  through  an 
alcoholic  solution  of  this  substance  sulphur  is 
deposited  ;  whilst  the  alcohol  retains  in  solution 
a  base  which  forms  crystalline  salts  with  sul¬ 
phuric,  nitric,  and  hydrochloric  acids,  and 
which  itself  crystallizes  in  brown  needles  re¬ 
sembling  nitroanisidine.  It  furnished  on  ana¬ 


lysis — 

Carbon  .  52.60  16  =  96  52.7 

Hydrogen  ....  5.41  10  10  5.5 

Nitrogen .  “  2  28  15.4 

Oxygen  .  “  6  48  26.4 


This  compound,  which  may  be  represented  by 
the  formula  C'®  H^®  NO®,  NO*,  would  be  derived 
from  the  substance  C*®  H’*  NO®  by  the  substi¬ 
tution  of  1  equiv.  hyponitric  vapour  for  one  of 
hydrogen.  Designating  the  normal  alkaloid  by 
the  name  of  phenetidine,  we  shall  give  to  the 
preceding  compound,  which  is  homologous  with 
nitroanisidine,  the  name  of  nitrophenetidine. 

Binitrophenetole  furnishes,  when  treated  with 
an  excess  of  nitric  acid,  anew  crystalline  product, 
which  is  probably  trinitrophenetole.  —  Comptes 
Rejidus,  May  7,  1849. 


REMARKS  ON  M.  DE  LA  RIVE’S  THEORY 
FOR  THE  PHYSICAL  EXPLANATION 
OF  THE  CAUSES  WHICH  PRODUCE 
THE  DIURNAL  VARIATION  OF  THE 
MAGNETIC  DECLINATION. 

In  a  letter  to  S.  Hunter  Christie,  Esq.,  Sec.  R.S. 
By  Lieut. -Col.  SABINE,  Foreign  Sec.  R.S. 

[Communicated  to  the  Philosophical  Magazine  by 
S,  Hunter  Christie,  Esq.^ 


Woolwich,  April  16,  1849. 

My  dear  Sir, — The  “  Annales  de  Chimie  et  de 
Physique”  for  March  last  contains  a  letter  from 
M.  de  la  Rive  to  M.  Arago,*  in  which  a  theory  is 
proposed,  professing  to  explain,  on  physical  prin¬ 
ciples,  the  general  phenomena  of  the  diurfial 
variation  of  the  magnetic  declination,  and,  in  par¬ 
ticular,  the  phenomena  observed  at  St.  Helena 
and  at  the  Cape  of  Good  Hope,  described  in  a 
paper  communicated  by  me  to  the  Royal  Society 
in  1847,  and  which  has  been  honoured  with  a 
place  in  “  The  Philosophical  Transactions.” 

Although  I  doubt  not  that  the  inadequacy  of 
the  theory  proposed  by  M.  de  la  Rive  for  the  so¬ 
lution  of  this  interesting  problem  will  be  at  once 
recognised  by  those  who  have  carefully  studied 
the  facts  which  have  become  known  to  us  by 
means  of  the  exact  methods  of  investigation 
adopted  in  the  magnetic  observatories  of  recent 
establishment,  yet  there  is  danger  that  the 
names  of  De  la  Rive  and  Arago,  held  in  high  and 
deserved  estimation  as  authorities  on  such  sub¬ 
jects,  attached  to  a  theory,  which  moreover 
claims  reception  on  the  ground  of  its  accordance 
with  ”  well-ascertained  facts”  and  “with  prin¬ 
ciples  of  physics  positively  established,”  may 
operate  prejudicially  in  checking  the  inquiries 
which  may  be  in  progress  in  other  quarters  into 
the  causes  which  really  occasion  the  phenomena 
in  question.  I  have  thought  it  desirable,  there¬ 
fore,  to  point  out,  in  a  very  brief  communication, 
some  of  the  important  particulars  in  which  M. 
De  la  Rive’s  theory  fails  to  represent  correctly 
the  facts  which  it  professes  to  explain,  and 

*  A  translation  of  this  letter  appeared  in 

No.  138  of  the  Chemical  Times,  p.  330, 


STATEMENT. 

Statement  showing  the  relative  electrical  condition  of  the  earth  and  the  atmosphere  during  the 
years  1845,  1846,  1847,  and  1848,  as  indicated  by  the  evaporation  of  water  from  two  copper 
vessels  or  scales,  orte  insulated  and  the  other  not.  The  vessels  are  seven  and  a  half  inches 
diameter,  containing  each  about  thirty-two  ounces  of  water,  and  are  suspended  under  a  lean-to  roof, 
on  the  north  side  of  a  wall,  where  they  are  protected  from  the  influence  of  wind,  sun,  and  rain. 
They  are  fourteen  feet  from  the  ground,  with  which  one  of  them  is  electrically  connected  by  a 
stout  copper  wire.  Also  showing  the  mortality  per  cent,  in  the  metropolis  for  the  same  period. 
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ON  SALICYLIC 

ETHER,  AND  SOME  as 

the  phenate  of  methylene,  founded  upon  the 

PRODUCTS  DERIVED  FROM  IT. 

By  A.  CAHOURS. 

In  my  investigation  on  the  heavy  oil  of  Gaul- 
theria  procumbens  (salycilate  of  methylene),  I 
showed  that  salicylic  ether  forms,  like  the  latter, 
definite  crystalline  compounds  with  bases.  If 
the  combination  of  this  substance  with  baryta  is 
submitted  to  distillation  after  having  been  per¬ 
fectly  dried,  it  furnishes  a  residue  of  carbon  and 
a  limpid  colourless  volatile  liquid,  to  which  I 
have  given  the  name  of  phenetole.  On  analysis 
it  gave  the  following  results  ;  — 

Carbon .  78.48  16  =  96  78.68 

Hydrogen .  8.29  10  10  8.10 

Oxygen .  13.23  2  16  13.13 

It  is  consequently  homologous  with  anisole, 
C**  H®  O®,  from  which,  in  fact,  it  differs  only  in 
the  addition  of  C®  H®. 

I  have  admitted  that  anisole  might  be  regarded 


fact  that  binitroanisole  and  trinitroanisole  are 
decomposed,  by  ebullition  with  an  alcoholic  so¬ 
lution  of  potash,  into  nitrophenesic  and  nitro- 
phenisic  acids.  Phenetole  may  be  viewed  as  the 
phenic  ether  of  alcohol ;  in  fact,  we  again  meet 
with  the  same  difference  with  respect  to  the 
boiling  point  of  these  two  substances  as  betw'een 
the  corresponding  compounds  of  methyle  and 
ethyle;  anisole  boils  at  305.6,  and  phenetole  at 
341.6. 

Phenetole  is 
liquid,  of  an 
insoluble  in  water,  but  dissolves  readily  in  al 
cohol  and  ether ;  it  is  not  acted  upon  by  a  so¬ 
lution  of  potash  either  in  the  cold  or  with  the 
assistance  of  heat.  Concentrated  sulphuric  acid 
dissolves  it,  forming  a  conjugate  acid,  which 
furnishes  a  soluble  crystalline  salt  with  baryta. 
It  is  violently  acted  upon  by  fuming  nitric  acid. 
When  the  ebullition  has  been  maintained  for 


a  colourless,  extremely  mobile, 
agreeable  aromatic  odour.  It  is 
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others  which  are  altogether  at  variance  with  and 
opposed  to  it. 

1.  M.  de  la  Hive’s  theory,  in  a  few  words,  is 
as  follows : — 

In  consequence  of  the  inequalities  of  tempera¬ 
ture  in  the  higher  and  lower  strata  of  the  atmo¬ 
sphere,  electric  currents  are  generated,  which  in 
the  higher  regions  proceed  from  the  equator  to 
the  poles,  and  return  at  the  surface  of  the  earth 
from  the  poles  to  the  equator  ;  the  return  current 
causing  in  the  northern  hemisphere  the  north 
end  of  the  magnet  to  deviate  in  the  one  direc¬ 
tion,  and  in  the  southern  hemisphere  in  the  op¬ 
posite  direction ;  the  deviation  being  at  any  given 
place  greatest  at  the  hour  (about  1''.30  p.m.) 
when  the  difference  of  temperature  in  the  upper 
and  lower  strata  of  the  atmosphere  is  greatest, 
and  of  course  increasing  until  that  hour,  and 
subsequently  diminishing. 

That  the  north  end  of  the  magnet  does  thus 
deviate  in  the  forenoon  towards  the  west  in  the 
northern  hemisphere,  and  towards  the  east  in  the 
southern  hemisphere,  and  return  in  both  cases  in 
the  opposite  directions  in  the  afternoon,  were 
facts  known  before  the  establishment  of  the 
magnetic  observatories  ;  but  M.  De  la  Rive’s 
explanation  of  them  appears  to  have  been  sug¬ 
gested,  and  its  appropriateness,  as  he  considers, 
shown,  by  its  affirmed  accordance  with  the  re¬ 
markable  peculiarity  in  the  phenomena  made 
known  to  us  by  the  observations  at  the  Mag¬ 
netic  Observatory  at  St.  Helena,  and  communi¬ 
cated  to  the  Royal  Society  in  the  paper  referred 
to.  This  peculiarity  is  briefly  as  follows  : — The 
deviation  which  constitutes  the  principal  part  of 
the  diurnal  variation  at  St.  Helena  is  not  uniform 
in  its  direction  throughout  the  year ;  in  one  part 
of  the  year  it  is  to  the  west,  and  in  the  other 
part  of  the  year  to  tlie  east ;  and,  consequently, 
during  certain  months  of  the' year  the  movement 
of  the  magnet  is  in  the  contrary  direction  to  that 
which  prevails  at  the  same  hours  during  the 
other  months  of  the  year. 

Now,  St.  Helena  is.situated  within  the  tropics, 
and  M.  De  la  Rive  infers  from  his  theory  that  in 
all  places  so  situated  the  diurnal  variation 
should  be  in  one  direction  when  the  sun’s  de¬ 
clination  is  north  of  the  latitude  of  the  place,  and 
in  the  contrary  direction  when  the  sun’s  declina¬ 
tion  is  south  of  the  latitude  of  the  place ;  and 
hence  he  too  hastily  concludes  that  his  theory 
accords  with  the  characteristics  of  the  diurnal 
variation  at  St.  Helena  ;  when,  however,  the 
facts  are  more  closely  examined,  it  is  seen  that 
they  do  by  no  means  accord  with  M.de  la  Rive’s 
supposition. 

That  it  may  be  quite  clear  that  I  do  not  mis¬ 
apprehend  either  M.  De  la  Rive’s  theory,  or  his 
supposition  in  regard  to  the  facts  at  St.  Helena, 
I  subjoin  his  own  expressions,  which  convey 
his  meaning,  as  that  gentleman’s  writings  ge¬ 
nerally  do,  with  most  commendable  precision. 

The  first  extract  defines  the  limit  which,  ac¬ 
cording  to  his  theory,  should  separate  the  electric 
currents  proceeding  respectively  from  each  of  the 
poles  to  the  equator ;  and  should  consequently 
separate  the  parts  of  the  globe  in  which  the 
diurnal  variation  is  in  the  one  direction,  from  the 
parts  in  which  it  is  in  the  opposite  direction ; 
whilst  the  second  extract  describes  what  he 
believes  to  be  the  facts  of  the  phenomenon  at 
St.  Helena. 

Extract  1. 

“  La  limite  qui  separe  les  regions  occupees 
par  chacun  de  ces  deux  grandes  courants  n’est 
pas  I’equateur  proprement  dit,  car  elle  doit  etre 
variable  :  elle  est,  d’apres  la  theorie  que  je  de- 
veloppe,  celui  des  paralleles  compris  entre  les 
tropiques,  qui  a  le  soleil  a  son  zenith ;  elle 
change  par  consequent  chaque  jour.” 

Extract  2. 

“  A  St.  Helene,  la  variation  diurne  a  lieu  a 
I’ouest  tant  que  le  soleil  est  au  sud  de  de  Tile,  a 
Test  dfes  que  le  soleil  est  au  nord.  En  effet,  dans 
le  premier  cas,  ainsi  que  j’ai  remarque  plus  haut, 
St.  Helene  doit  faire  partie  de  la  region  dans 
laquelle  les  courants  electriques  vont  sur  la 
surface  de  la  terre  du  pole  boreal  aux  regions 
^quatoriales  ;  et,  dans  le  second  cas,  de  la  region 


dans  laquelle  ces  courants  vont  du  pole  austral 
vers  I’equateur.” 

Whoever  will  be  at  the  pains  to  refer  to  the 
paper  printed  in  “The  Philosophical  Transac¬ 
tions”  describing  the  phenomena  of  St.  Helena, 
or  to  the  volume  containing  the  details  of  the 
observations  on  the  diurnal  variation  in  each 
month  during  the  five  years  in  which  hourly 
observations  were  maintained  day  and  night  at 
that  observatory,  will  perceive, — on  evidence 
which  admits  of  no  uncertainty, — that  the  two 
portions  of  the  year  in  which  the  diurnal  varia¬ 
tion  is  in  contrary  directions  at  that  island  are 
not  determined,  as  M.  de  la  Rive  supposes,  by 
the  declination  of  the  sun  relatively  to  the  lati¬ 
tude  of  the  place,  but  by  the  declination  of  the 
sun  relatively  to  the  equinoctial  line.  The  sun  is 
vertical  at  St.  Helena,  passing  to  the  south  in  the 
first  week  of  November;  and,  again,  when  pass¬ 
ing  to  the  north  in  the  first  week  of  Eebruary  ; 
consequently,  the  two  portions  into  which  the 
year  is  thus  divided  are  respectively  the  one  of 
three,  and  the  other  of  nine,  months’  duration  ; 
but  the  actual  portions  in  which  the  contrary 
diurnal  movements  of  the  magnets  take  place  at 
St.  Helena  are  of  equal  duration,  and  con¬ 
sist  of  six  months  and  six  months  ;  the  dividing 
periods  coinciding  unequivocally,  not  with  the 
sun’s  verticality  at  St.  Helena,  but  rvith  the 
equinoxes. 

2.  But  if  M.  de  la  Rive’s  explanation  be  thus 
inconsistent  in  respect  to  the  dates  of  the  tran¬ 
sition  periods  of  the  phenomena  at  St.  Helena, 
it  must  be  regarded  as  altogether  at  variance 
with,  and  opposed  to,  the  phenomena  described 
in  the  same  paper  at  the  Cape  of  Good  Hope, 
where  also  they  have  been  observed  at  the 
magnetic  observatory  at  that  station  with  an  ex¬ 
actness  which  leaves  no  uncertainty  whatsoever 
as  to  the  facts  themselves.  The  Cape  is  not 
situated  within  the  tropics ;  its  latitude  is 
33°  56'  south ;  the  sun  is  consequently 
throughout  the  year  well  to  the  north  of  its 
zenith ;  and,  therefore,  according  to  M.  De  la 
Rive’s  theory,  the  deviations  should  be  in  one 
and  the  same  direction  throughout  the  year. 
But  the  fact  is  not  so  ;  for  the  same  contrariety 
in  the  direction  of  the  diurnal  variation  at  dif¬ 
ferent  portions  of  the  year  takes  place  at  the 
Cape  as  at  St.  Helena ;  the  two  portions  of  the 
year  in  which  the  opposite  phenomena  prevail 
are  also  identical  at  the  two  stations ;  and  at 
both  the  change  in  the  direction  of  the  deviation 
takes  place  when  the  sun  crosses  the  equinoctial 
line ;  the  deviation  being  to  the  west  at  both 
stations  when  the  sun  is  in  the  northern  signs, 
and  to  the  east  when  he  is  in  the  southern  signs. 

3.  But  in  considering  a  theory  which  comes 
before  us,  claiming  the  high  distinction  of  afford¬ 
ing  a  physical  explanation  of  facts  which  are 
known  to  us  by  well- assured  observation,  we 
ought  not  to  confine  our  view  to  those  points  only 
for  which  it  professes  to  supply  the  explanation  : 
these  are  certainly  tests  as  far  as  they  go  ;  and 
in  the  present  instance  the  conclusion  from  them 
is  not  favourable  to  the  theory  proposed  ;  but  we 
should  also  notice  its  deficiencies,  or  those  points 
wherein  it  neither  furnishes,  nor  attempts  to  fur¬ 
nish,  explanations  of  circumstances  which  are 
certainly  amongst  the  most  remarkable  facts  of 
the  case.  They  may  be  possibly  amongst  the 
most  difficult  to  explain,  but  no  physical  theory 
can  be  regarded  as  meeting  the  facts  which  does 
not  at  least  attempt  an  explanation  of  them.  I 
may  name  as  the  most  prominent  in  interest 
amongst  these  the  striking  fact  that  the  Cape  of 
Good  Hope  should  be  one  of  the  stations  at 
Avhich  this  remarkable  peculiarity  of  a  contrariety 
of  movement  at  different  periods  of  the  year 
takes  place. 

It  is  known  that  it  does  not  occur  at  places 
situated  in  corresponding  latitudes  north  of  the 
geographical  equator;  at  Algiers,  for  example, 
which  is,  moreover,  nearly  in  the  same  geogra¬ 
phical  meridian  as  the  Cape,  and  where  the 
magnetic  inclination  is  nearly  the  same  towards 
the  north  as  is  the  case  at  the  Cape  towards  the 
south.  It  may  be  quite  correct  perhaps  to  view 
the  corresponding  phenomena  at  St.  Helena  and 
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the  Cape  as  those  belonging  to  magnetically- 
equatorial  stations ;  but  they  are  certainly  not 
those  peculiar  to  or  characteristic  of  geographi¬ 
cally- equatorial  stations,  which  would  be  the 
condition  in  M.  de  la  Rive’s  theory.  There  are 
thus  two  parts  in  the  problem  demanding  phy¬ 
sical  explanation  ;  on  the  one  hand,  the  cause  is 
required  of  the  contrariety  of  movement,  as  well 
as  of  the  times  at  which  the  different  move¬ 
ments  occur,  the  latter  having  obviously  a  de¬ 
pendence  on  the  sun’s  position  either  in  the 
northern  or  the  southern  signs  ;  and  on  the 
other  hand,  the  cause  must  be  shown  why  cer¬ 
tain  stations  are  thus  affected  and  others  not :  a 
distinction  which  obviously  does  not  depend  on 
situation  in  regard  to  the  geographical  equator 
or  to  the  tropical  divisions  of  the  globe. 

I  have  myself  been  led  to  infer  that  the  pe¬ 
culiarity  in  question  results  from  and  is  indica¬ 
tive  of  proximity  to  the  line  of  least  magnetic 
force,  regarded  as  physically  the  separating  line 
on  the  surface  of  the  globe  between  the  northern 
and  southern  magnetic  hemispheres ;  the  pecu¬ 
liarity  would  thus  be  strictly  a  magnetically- 
equatorial  one. 

It  results  from  the  present  position  of  the  four 
points  of  maximum  intensity  at  the  surface  of 
the  earth  that  the  intermediate  line  of  least  in¬ 
tensity  departs  considerably  in  the  Southern 
Atlantic  from  the  middle  or  geographically- 
equatorial  portion  of  the  globe,  passing  between 
the  Cape  and  St.  Helena,  and  consequently  not 
far  from  either  of  these  stations. 

As  far  as  I  have  yet  been  able  to  examine,  I 
have  found  that  the  same  remarkable  peculiarity 
does  exist  at  all  other  stations  which  are  near 
this  line,  and  at  none  avhich  are  remote  from  it. 
But,  however  this  may  be,  the  accordance  of  the 
phenomena  at  the  Cape  of  Good  Hope  and  St. 
Helena,  and  their  dissimilarity  from  those  at 
other  stations,  is  a  well-ascertained  fact,  of  far 
too  much  bearing  and  importance  to  be  passed 
without  notice ;  and  we  may  safely  anticipate 
that  its  cause  must  occupy  a  prominent  place  in 
the  theory  which  shall  be  ultimately  received,  as 
affording  an  adequate  solution  of  the  problem  of 
the  diurnal  variation. 

Believe  me,  my  dear  sir,  sincerely  yours, 

Edavakd  Sabine. 

S.  H.  Christie,  Esq.,  Secretary 
to  the  Royal  Society. 


ON  A  NEW  APPLICATION  OF 
PLATINUM  TO  PAINTING  UPON 
PORCELAIN. 

By  M.  SALVETAT. 

"When  1  part  of  platinum  powder  is  mixed 
with  3  of  a  glass  prepared  with  3  parts  minium, 
1  part  sand,  and  ^  part  calcined  borax,  a  grey  of 
the  very  finest  tone  for  porcelain  is  obtained,  the 
advantages  of  which  over  all  other  grey  colours 
are  readily  perceptible. 

In  all  cases  where  the  oxides  of  iron,  cobalt, 
manganese,  and  copper  come  in  contact  with  a 
substance  containing  a  large  quantity  of  silica, 
and  the  temperature  rises  so  high  that  the  latter 
begins  to  fuse,  the  colour  of  the  compound  sub¬ 
stance  formed  is  always  black,  whether  the  oxide 
of  cobalt  was  previously  blue  or  not,  the  iron  red 
or  brown. 

Upon  this  behaviour  is  based  in  general  the 
process  for  preparing  grey  and  black  colours  for 
painting  upon  porcelain  or  glass.  Different  tints 
and  depths  of  colour  are  obtained  by  varying  the 
proportions  of  the  several  oxides  of  iron,  cobalt, 
and  zinc  ;  and  by  adding  the  flux  for  the  grey, 
the  composition  of  which  is  given  above,  in 
greater  quantity,  a  lighter  and  lighter  grey  is 
constantly  obtained.  But  the  blue  colours  con¬ 
sist  of  cobalt  and  zinc  ;  and  the  freer  the  oxides 
are  from  iron,  the  more  beautiful  and  pure  is  the 
blue.  Peroxide  of  iron  furnishes  the  red  colours. 
Ochre-yellow  is  produced  by  oxides  of  iron  and 
zinc  ;  and  these  colours  only  exhibit  a  clean 
appearance  when  both  these  oxides  are  free  from 
other  metallic  oxides,  especially  from  the  oxides 
of  manganese  and  copper.  It  is  evident,  there- 
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fore,  that  the  artist,  when  he  wishes  to  modify 
the  blue,  red,  and  ochre-yellow  by  mixing  black 
or  grey  with  them,  has  to  form  a  mixtui-e  of 
peroxide  of  iron,  oxide  of  cobalt,  and  oxide  of 
zinc  in  undetermined  proportions,  the  colour  of 
which  is  black ;  so  that  he  is  only  able  from  very 
great  practice  to  determine  in  advance  the  tint 
and  intensity  of  the  colour.  Moreover,  as  the 
tone  of  the  colour  after  the  burning  is  not  the 
same  as  before,  since  the  blue  and  red  tints  may 
be  altered,  nay,  have  even  entirely  disappeared, 
he  is  unable  to  give  the  painting  the  appearance 
it  will  have  after  the  firing.  This  is  a  serious 
inconvenience,  especially  in  the  painting  of 
figures. 

The  platinum  grey  is  free  from  all  these  evils. 
As  it  contains  no  cobalt,  it  may  very  well  be 
mixed  with  red  and  ochre-yellow  ;  nor  does  it 
affect  the  blue,  as  it  contains  no  oxide  of  iron. 
It  produces  in  a  mixture  only  that  tint  which  is 
peculiar  to  it,  and  retains  it  even  after  the  burn¬ 
ing.  Platinum  grey  can,  moreover,  always  be 
prepared  of  the  same  tint.  The  platinum 
powder  is  readily  obtained  by  calcining 
aramonio-chloride  of  platinum,  and  it  has  then 
only  to  be  mixed  in  the  above  proportions  with 
the  flux.  Platinum  is  not  the  only  metal  which 
can  be  used  for  grey  colours  for  porcelain ; 
all  those  metals  which  constitute  the  plati¬ 
num  ores  can,  when  properly  diffused,  be 
employed  with  greater  advantage  than  the 
grey  from  the  oxides  of  iron  and  cobalt. 
The  author  has  tried  palladium  and  ruthenium  ; 
the  former  gives  a  paler  grey  than  platinum,  and 
ruthenium  a  grey  with  a  brownish-red  tint. 
The  sesquioxide  of  iridium  has  long  been  em¬ 
ployed  by  M.  Frick  for  black  colours  for  porce¬ 
lain,  and  experience  has  shown  that  it  is  prefer¬ 
able  to  all  other  similar  colours.  The  author  has 
since  1845  furnished  more  than  100  grms.  of 
iridium  grey  for  the  Sevres  manufactory,  where 
it  is  in  daily  use.  Platinum  grey  may  be  ad¬ 
vantageously  substituted  for  it;  it  is  cheaper, 
its  tone  more  agreeable,  and  its  preparation  more 
easy.  It  is  likewise  more  generally  distributed  ; 
and  during  the  year  that  this  colour  has  been 
used  experience  has  proved  its  value  ;  it  is  now 
generally  employed  at  Sevres. — Ann,  de  Chim. 
et  de  Phys.,  xxv.,  p.  342. 


DESCRIPTION  OF  A  NEW  PROCESS 
FOR  DETECTING  IODINE  AND 
BROMINE. 

By  M.  REYNOSO. 


The  method  employed  for  detecting  these  sub¬ 
stances  when  they  exist  in  the  state  of  iodides 
or  bromides  consists  in  dissolving  them  in  water, 
adding  starch  in  the  state  of  paste,  or  some 
ether  and  a  few  drops  of  chlorine-water.  The 
chlorine  combines  with  the  metal,  setting  free 
the  iodine  or  bromine,  which  colours  the  starch 
blue  or  dissolves  in  the  ether ;  but  as  iodine  and 
bromine  possess  the  property  of  combining 
directly  with  chlorine,  forming  a  chloride  of 
iodine  or  of  bromine,  the  chlorine  must  not  be 
employed  in  excess  for  detecting  the  presence  of 
these  bodies,  because  the  chlorides  of  iodine  or 
of  bromine  are  decomposed  in  contact  with 
water,  producing  hydrochloric  acid  and  iodic  or 
bromic  acid,  both  of  which  are  without  action 
upon  starch  or  ether. 

This  method  requires  great  precautions,  and 
is  not  at  all  applicable  for  the  detection  o 
minute  quantities  of  iodides  or  bromides,  espe¬ 
cially  when  these  substances  are  mixed  with 
others  capable  of  combining  with  the  chlorine. 
It  became,  therefore,  important  to  discover  a 
substance  which  would  isolate  the  iodine  or 
bromine  without  acting  upon  them,  however 
large  an  excess  were  employed.  These  con¬ 
ditions  are  all  combined  in  oxygenated  water  ; 
it  decomposes  hydriodic  or  hydrobromic  acid, 
and  has  no  action  upon  the  liberated  iodine  or 
bromine. 

The  following  is  the  mode  of  proceeding  for 
detecting  iodine : — In  a  small  tube  closed  at  one 
end  is  placed  a  fragment  of  deutoxide  of  barium, 


to  which  is  then  added  some  distilled  water, 
pure  hydrochloric  acid,  and  some  starch  paste ; 
we  then  wait  until  some  bubbles  are  seen  to  rise 
to  the  surface  before  adding  the  iodine ;  in  an 
instant  a  pinkish-blue  colour  is  evident  if  the 
quantity  of  iodine  is  very  small,  and  a  dark  blue 
if  it  be  considerable.  It  is  advisable  to  make 
the  experiment  as  directed,  both  as  regards  the 
manipulation,  which  is  rendered  very  easy,  and 
also  as  regards  the  success  of  the  experiment. 
In  this  manner  we  are  sure  to  employ  an  excess 
of  oxygenated  water,  which  is  requisite  when 
hyposulphites,  sulphites,  or  sulphurets  are  pre¬ 
sent  ;  moreover,  the  hydrochloric  acid  employed 
in  the  preparation  of  the  oxygenated  water  like¬ 
wise  plays  an  important  part,  for  it  serves  to 
liberate  the  hydriodic  acid — 

Ba02  +  2C1H  +  IH,  KO  +  HO=BaO,  C1H  + 
KO,  C1H  +  2HO  +  I. 

Although  it  is  beyond  doubt  that  hydrochloric 
acid,  when  acting  upon  the  peroxide  of  barium 
in  the  presence  of  water,  gives  rise  to  the  pro¬ 
duction  of  oxygenated  water,  I  resolved  to  as¬ 
sure  myself  that  it  was  the  HO^  which  produced 
the  result  obtained.  I  therefore  substituted  tar¬ 
taric  acid  for  the  hydrochloric  acid,  and  obtained 
the  same  result. 

The  decomposition  of  hydriodic  acid  by  pure 
oxygenated  water  had  already  been  pointed  out 
by  M.  Thenard. 

When  the  iodides  occur  mixed  with  chlorides, 
sulphurets,  sulphites,  or  hyposulphites,  the  pro¬ 
cess  is  just  as  accurate  ;  only,  as,  by  the  action  of 
the  hydrochloric  acid  upon  the  sulphuret,  sul¬ 
phuretted  hydrogen  is  produced,  which  is  decom¬ 
posed  by  oxygenated  water,  and  the  sulphites 
and  hyposulphites  absorb  oxygen  in  passing 
into  the  state  of  sulphates,  a  larger  quantity  of 
oxygenated  water  must  be  employed  than  if  the 
iodide  were  pure. 

The  hyposulphites  and  sulphites  on  their 
conversion  into  sulphates  produce  a  precipitate 
of  sulphate  of  baryta  in  the  liquid,  which  might 
arrest  the  reaction  if  the  sulphate  of  baryta  were 
not  removed  from  the  surface  of  the  deutoxide 
of  barium  by  agitation ;  this  precaution,  more¬ 
over,  should  never  be  neglected,  in  order  to  in¬ 
crease  the  production  of  oxygenated  water.  By 
this  process  I  readily  detected  the  presence  of 
iodine  in  the  urine  of  a  patient  to  whom  0.10 
centigramme  of  iodide  of  mercury  was  adminis¬ 
tered  morning  and  evening,  whilst  chlorine 
failed  to  detect  the  presence  of  the  iodine.  Tliis 
process  likewise  demonstrates  the  presence  of 
iodides  in  the  ash  of  the  sponge.  One  drop  of 
a  solution  of  0.010  grm.  of  iodide  of  potassium 
dissolved  in  a  quart  of  water  produces,  each 
time  that  it  falls  into  the  tube,  a  blue  colour 
sufficiently  distinct  at  the  surface.  On  agitating, 
the  blue  colour  disappears,  and  the  liquid  ac¬ 
quires  a  rosy  tint ;  on  adding  a  fresh  drop  the 
blue  colour  again  makes  its  appearance  at  the 
surface.  This  method,  therefore,  readily  indi¬ 
cates  less  than _ ! _ th  of  iodide  of  uotas  - 
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The  process  is  the  same  for  bromine,  except 
that,  instead  of  starch,  ether  is  added.  It  is 
agitated  w'hen  the  bromine  dissolves  in  the  ether, 
and  communicates  to  it  a  more  or  less  dark 
yellow  colour,  according  to  the  quantity  pre¬ 
sent.  But,  when  we  have  a  mixture  of  iodides 
and  bromides,  their  presence  may  be  ascertained 
by  adding  an  excess  of  starch  and  ether ;  the 
iodine  combines  with  the  starch,  whilst  the  bro¬ 
mine  being  taken  up  by  the  ether  comes  to  the 
surface  ;  and  in  this  manner  a  blue  colour  is 
obtained  below,  and  a  yellow  above, — Comptes 
Rendus,  A-ptil  30,  1849,  and  Chemical  Gazette. 


Edmund  Grundy,  of  Bury,  in  the  county  of 
Lancaster,  woollen-manufacturer,  and  Jacob 
Farrow,  of  the  same  place,  manager,  for  certain 
improvements  in  machinery  or  apparatus  for 
preparing  wool  for  spinning,  and  also  improve¬ 
ments  in  machinery  or  apparatus  for  spinning 
wool  and  other  fibrous  substances.  Patent 
dated  May  29th,  1849 ;  six.  months. 
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SATURDAY,  JUNE  9,  1849. 

THE  LATE  PROCEEDINGS  OF  THE 
APOTHECARIES’  COMPANY  AGAINST 
A  DULY  QUALIFIED  PHYSICIAN. 

It  appears  that  the  Medical  Protection  Society, 
and  its  allies  of  the  Hall,  continue  as  deter¬ 
mined  as  ever  in  their  iniquitous  purpose  to 
annoy  and  harass  the  non-licensed  members  of 
the  medical  profession.  The  success  which  the 
proceedings  of  these  gentry  meet  with  is  very  in¬ 
different  indeed ;  yet  it  would  seem  that  no 
failure,  however  so  decisive,  can  abate  their 
ardour.  The  case  which  they  managed  to  get 
up  a  few  weeks  ago  against  Dr.  Kelly,  of  Pinner, 
presents  points  of  peculiar  interest,  demon¬ 
strating,  as  it  does,  to  evidence  the  miserable 
prostitution  of  the  Apothecaries’  Act  to  the 
basest  of  all  purposes.  Dr,  Kelly  is  a  duly  qua¬ 
lified  physician,  and  one  of  the  most  successful 
practitioners  in  the  county  of  Middlesex.  He 
li.as  been  established  at  Pinner  for  some  twenty- 
three  or  twenty-four  years,  has  held  the  appoint¬ 
ment  of  parish  surgeon  for  years,  and  enjoys  a 
greatand  well-deserved  reputation  for  professional 
skill.  One  would  have  thought  that  the  pro¬ 
tection  crew  would  leave  such  a  man  alone,  at 
all  events,  and  so  they  most  probably  would, 
had  it  not  been  for  the  miserable  vindictiveness 
and  personal  pique  of  an  individual  against 
whom  Dr.  Kelly  had  had  to  proceed  some  time 
since  for  the  recovery  of  a  debt, "and  who  had 
been  cast  in  three  successive  actions.  This  in¬ 
dividual,  enraged,  no  doubt,  at  the  repeated 
defeats  which  his  attempts  to  withhold  payment 
of  a  dehi  justly  due  had  met  with,  resolved,  as  a 
last  resource,  to  work  the  Apothecaries’  Act 
against  his  opponent.  He  communicated  with 
one  of  the  nohle  agents  of  that  most  glorious 
body  of  men  yclept  the  “  Medical  Protection 
Society,”  and  the  two  worthies — 

“  Par  nobile  fratrum — 

Arcades  ambo” — 

fvjtfeLord  Byron’s  translation)— 

set  about  with  a  will  concocting  a  grand  scheme 
of  attack  against  the  unfortunate  physician  who 
had  had  the  audacity  to  insist  upon  the  repay¬ 
ment  of  money  lent  to  a  “  friend.”  The  requi¬ 
site  evidence  was  gathered — (at  all  events  the 
informer  and  his  abettors /aucied  they  had  got 
hold  of  it) — and  the  information  laid.  The 
action  came  off  in  the  County  Court  at  Wat¬ 
ford,  and  the  company  were  nonsuited,  there 
being  no  evidence  whatever  adduced  on  the  part 
of  the  plaintiff  that  the  defendant  had  dispensed 
medicines  in  the  common  sense  and  acceptation 
of  the  term.  The  jury,  moreover,  iTidignant, 
no  doubt,  at  the  villanous  attempt  to  crush  a 
man  deservedly  respected  by  rich  and  poor,  both 
for  his  high  professional  attainments  and  kind¬ 
ness  of  disposition,  expressed  themselves  ex¬ 
plicitly  to  the  effect  that,  had  the  court  not 
deemed  it  its  duty  to  nonsuit  the  plaintiff,  they 
(the  jury)  would  have  unanimously  returned  a 
verdict  for  the  defendant.  The  issue  of  this 
trial  is  satisfactory,  indeed,  and  must  prove 
highly  gratifying  to  the  thousands  of  medi¬ 
cal  men  and  chemists  and  druggists  who 
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see  themselves  threatened  with  similar  pro¬ 
ceedings,  and  who  may  now  entertain  a  well- 
founded  hope  that  the  “act”  is,  after  all,  not 
the  formidable  and  crushing  engine  which  Mr. 
Breary  and  his  associates  of  the  Medical  Pro¬ 
tection  Society  fondly  imagined  it  to  be,  and 
that  there  are  a  great  many  loopholes  left  in  it 
“  not  dreamt  of  in  Mr.  Griffits’  philosophy.” 

We  trust,  however,  that  this  circumstance 
will  not  induce  in  those  who  are  liable  to  be 
attacked  under  the  act  a  feeling  of  security,  and 
render  them  less  determined  in  their  opposition 
to  the  act  itself.  That  act  must  be  torn  from 
the  statute  book,  for,  as  long  as  it  is  permitted  to 
remain  in  force,  no  non-licensed  member  of  the 
medical  and  chemical  professions  can  feel  quite 
safe. 


PROCEEDINGS  OF  LEARNED 
SOCIETIES. 


ROYAL  INSTITUTION. 

On  the  26th  ult.  Professor  Faraday  delivered 
tlie  fourth  lecture  of  his  course  at  the  Royal 
Institution.  The  power  w^hich  an  excited  elec¬ 
tric  possesses  of  inducing  electricity  in  other 
bodies,  without  contact,  formed  the  chief  subject 
of  his  discourse,  which  was  illustrated  by  a  great 
number  of  curious  experiments.  When  an  ex¬ 
cited  glass  rod  is  brought  near  to  an  electro¬ 
meter,  the  divergence  of  the  leaves  shows  that 
the  glass  imparts  electricity  to  bodies  not  in 
contact  with  it,  through  the  air,  which  is  a  non¬ 
conductor  of  electricity.  This  property  of  in¬ 
duction  is,  indeed,  only  manifest  through  non¬ 
conducting  bodies,  and  it  increases  in  proportion 
to  the  non-conducting  property  of  the  bodies 
through  which  it  is  transmitted. 

When  shellac,  gutta  percha,  and  a  thick  mass 
of  sulphur  were  interposed  between  the  electric- 
rod  and  the  electrometer,  the  divergence  of  the 
gold  leaves  was  rather  increased  than  diminished, 
though  it  might,  on  a  first  consideration,  appear 
that  the  effect  of  the  interposition  of  such  an  in¬ 
sulating  mass  would  have  been  to  obstruct  the 
passage  of  electricity  altogether.  An  insulated 
brass  cylinder,  in  which  electricity  w'as  induced 
by  an  excited  glass  rod,  emitted  a  spark  which 
set  fire  to  a  jet  of  gas  ;  and  this  effect  was  fre¬ 
quently  produced  both  when  the  excited  electric 
body  w^as  removed,  and  when  it  was  brought  near. 

When  electricity  is  induced  in  a  body  by  the 
approach  of  an  excited  electric,  that  body  is  in¬ 
fluenced  only  so  long  as  the  excited  electric 
continues  near,  and  the  exciting  cause  being 
removed  the  electrical  condition  is  lost ;  but  if, 
when  an  insulated  body  is  under  the  influence  of 
an  excited  electric,  a  temporary  connection  be 
made  between  it  and  the  ground,  and  the  electric 
be  then  removed,  the  insulated  mass  will  retain 
an  electric  charge  of  the  opposite  kind  to  that  of 
the  original  exciter.  The  action  of  induction  is 
extended  through  infinite  space,  and,  whenever 
electricity  is  excited  in  a  body,  all  other  bodies, 
however  remote,  are  influenced  by  it,  though  the 
effect  diminishes,  of  course,  with  the  distance. 

As  an  illustration  of  the  extended  influence  of 
induction,  a  large  metal  globe,  suspended  with 
gutta  percha  in  the  middle  of  the  lecture-room, 
was  electrified  by  a  few  turns  from  the  electrical- 
machine  ;  and  Professor  Faraday,  by  holding  an 
insulated  piece  of  gold  paper  at  a  considerable 
distance  from  the  globe,  obtained  from  it  a  quan¬ 
tity  of  electricity  sufficient  to  sensibly  affect  the 
electrometer.  The  same  influence  which  operated 
on  the  gold  paper  was,  he  observed,  operating  on 
every  person  present,  as  it  does  not  require  in¬ 
sulation  to  produce  the  effect,  the  object  of  insu¬ 
lation  being  merely  to  continue  the  effect  after 
the  exciting  cause  is  removed. 

One  of  the  chief  characteristics  of  static  elec- 
tri;  ity  is,  that  positive  electricity  is  never  ex¬ 
cited  without  negative,  and  in  the  phenomena  of 
induced  electricity  this  character  is  strongly 
marked.  When,  for  example,  an  excited  glass 


rod  is  brought  near  to  an  insulated  cylinder  of 
brass,  that  part  of  the  metal  nearest  the  glass  is 
charged  with  negative  electricity,  and  the 
farthest  extremity  is  charged  with  positive  elec¬ 
tricity.  When  under  these  circumstances  the 
farthest  extremity  of  the  metal  is  touched  with  a 
discharger,  and  the  excited  glass  rod  is  after¬ 
wards  removed,  the  insulated  metal  continues 
charged  with  negative  electricity.  Several  ex¬ 
periments  were  shown  illustrative  of  this  pro¬ 
perty,  in  some  of  which  the  electricity  induced 
on  Professor  Faraday’s  hand,  though  he  was  not 
insulated,  served  to  repel  bodies  on  which  elec¬ 
tricity  of  the  same  kind  had  been  induced.  It  is 
a  consequence  of  the  property  that  one  kind  of 
electricity  cannot  be  induced  without  the  other 
that  conductors  convey  electricity  on  their  sur¬ 
faces  alone,  and  that  the  interior  of  any  metallic 
vessel  is  not  electrical  even  when  the  exterior 
surface  is  highly  charged.  To  illustrate  this 
fact,  an  icepail,  placed  on  an  insulated  stand, 
was  charged  with  electricity,  and,  though  the 
outside  gave  strong  indications  that  it  was 
charged,  a  metal  ball  introduced  inside,  and 
then  applied  to  the  electrometer,  did  not  affect 
it  in  the  least.  In  another  experiment  a  tame 
white  mouse  was  enclosed  in  a  wire-gauze 
cylinder,  in  connection  with  the  prime  con¬ 
ductor  of  the  electrical-machine,  and  from  the 
outside  of  the  cylinder  powerful  sparks  were 
taken  close  to  the  animal,  but  it  did  not  appear 
at  all  disturbed. 

The  effect  of  induction  in  producing  the  phe¬ 
nomena  of  repulsion  was  exemplified  in  a 
striking  manner.  A  number  of  long  strips  of 
paper,  when  electrified,  repelled  each  other  with 
great  force,  as  if  they  were  actuated  by  a  re¬ 
pelling  power.  They  were  then  tied  together  at 
the  bottom  and  again  electrified,  when  they  took 
the  form  of  a  balloon;  but  it  was  shown  that 
this  action  was  not  caused  by  a  repelling  power 
among  the  strips  of  paper,  but  by  the  attracting 
power  of  surrounding  bodies  in  which  electricity 
was  induced  ;  for,  when  the  hands  were  held 
near,  the  balloon  became  much  more  inflated, 
being  evidently  attracted  on  both  sides,  ex¬ 
ternally,  instead  of  having  a  repulsive  action 
from  within. 


ROYAL  DUBLIN  SOCIETY, 

Professor  Barker  brought  under  the  notice  of 
the  society  a  bottle  containing  a  portion  of  black 
rain,  which  had  been  transmitted  to  him  from 
Carlow,  with  a  view  to  satisfy  the  scruples  of 
many  persons  who  appeared  to  doubt  that  rain 
of  this  description  had  fallen.  He  (Dr.  Barker) 
had,  however,  received  several  communications 
on  the  subject  of  this  rain,  from  parties  residing  in 
several  of  the  districts  in  which  it  had  descended  ; 
and  he  was  in  a  position  to  state,  not  only  that 
such  rain  had  actually  fallen,  but  to  mention  the 
space  of  country  upon  which  it  fell. 

The  specimen  he  presented  had  been  sent  to 
him  from  Carlow,  accompanied  with  a  letter,  in 
which  the  writer  mentioned  that  at  the  time  of 
its  collection  it  was  uniformly  black,  and  very 
much  re-embled  ordinary  writing  ink  ;  but  he 
(Dr.  Barker)  found  that,  after  allowing  it  to 
stand  for  a  short  period,  the  black  colouring 
matter  separated  from  the  water  with  w'hich  it 
had  been  mixed,  rendering  the  colour  of  the  rain 
much  lighter  than  at  first.  The  places  in  which 
he  had  ascertained  it  to  have  fallen  were  Abbey- 
leix,  Carlow,  Kilkenny,  and  Athy,  from  which  it 
Avould  appear  that  the  black  shower  had  ex¬ 
tended  over  an  area  of  more  than  400  square 
miles.  With  respect  to  the  time  when  it  fell 
there  appeared  to  be  some  vagueness  in  the 
letters  he  had  received,  but  as  well  as  he  was 
able  to  ascertain  the  fact  it  would  seem  that  it 
must  have  occurred  about  six  o’clock  on  the 
evening  of  the  14th  instant,  being  preceded  by 
such  extreme  darkness  that  it  was  impossible  to 
read  except  by  candlelight.  After  this  darkness 
had  existed  for  some  time  a  hailstorm,  attended 
with  vivid  lightning,  but  without  thunder, 
occurred ;  and  when  this  subsided  this  black 
rain  fell. 

It  was  mentioned  by  his  Carlow  correspondent 


that  upon  examining  a  portion  of  it,  just  after 
it  had  fallen,  he  found  it  had  an  extremely  foetid 
smell,  and  a  very  disagreeable  taste  ;  that  it  left 
a  stain  upon  some  clothes  which  had  been  left  to 
dry  in  the  open  air  ;  and  that  upon  offering  it  to 
some  cattle  they  had  refused  to  drink  it. 

In  Abbeyleix,  where  the  shower  descended  at 
the  same  moment,  the  appearance  of  the  rain 
was  precisely  similar  to  that  which  fell  in  Car- 
low,  but  unaccompanied  with  the  lightning  which 
was  there  observed  ;  and  in  Athy  a  hailstorm 
took  place  in  the  first  instance,  which  was  fol¬ 
lowed  by  the  rain.  Dr.  Barker  then  proceeded 
to  observe  that  as  yet  he  had  not  been  enabled 
to  make  a  complete  chemical  analysis  of  the 
rain,  but  that  he  wished  in  the  meantime  to 
lay  before  the  society  an  account  of  the  ap¬ 
pearances  it  presented  when  seen  under  the  mi¬ 
croscope. 

Some  of  it  had  been  recently  examined  by 
Drs.  Harvey  and  Steele  with  the  aid  of  this  in¬ 
strument,  and  it  would  appear  that,  although  a 
few  small  confervse  were  observed  in  it,  their 
presence  was  accidental  ;  and  that  the  black 
particles  did  not  consist  of  organized  matter,  in 
which  opinion  he  (Dr.  Barker)  was  disposed  to 
concur,  inasmuch  as  the  colour  of  these  black 
particles  was  wholly  unchanged  under  the 
influence  of  chlorine  gas,  strong  sulphuric  acid, 
and  caustic  potash.  It  was  in  the  next  place 
conjectured  that  the  black  particles  were  com¬ 
posed  of  some  species  of  fungus,  but  this  suppo¬ 
sition  was  negatived  by  the  investigation  of  Drs. 
Harvey  and  Steele,  who  proved  that  they  were 
not  of  an  organic  nature.  At  the  time  this  rain 
came  into  his  (Dr,  Barker’s)  possession  it  had 
neither  smell  nor  taste,  and  became  perfectly 
colourless  when  allowed  to  stand  for  a  short 
period,  and  he  consequently  looked  upon  it 
as  pure  water  mixed  with  some  organic  sub¬ 
stance.  The  learned  professor  stated  that  ap¬ 
pearances  similar  to  those  presented  by  this  rain 
had  been  observed  in  various  places  on  former 
occasions.  It  was  recorded,  for  example,  that  a 
black  shower,  principally  consisting  of  ashes, 
fell  some  years  since  at  La  Paz,  in  Peru.  A 
similar  phenomenon  was  observed  at  Barbadoes, 
and  it  was  known  that  rain  of  a  pure  black 
colour  had  descended  at  Montreal,  in  Lower  Ca¬ 
nada,  some  years  ago.  In  Germany,  likewise, 
rain  of  a  dark  rolour,  and  of  a  gelatinous  con¬ 
sistency,  was  not  long  since  observed.  Now, 
there  were  three  different  suppositions  upon 
which  this  occurrence  of  black  rain  might  be 
explained.  In  the  first  place,  it  had  been  sug¬ 
gested  that  it  w'as  caused  by  a  great  cloud  of 
soot  which  had  gathered  above  the  particular 
tract  of  country  upon  which  it  was  deposited  ; 
but  he  did  not  think  this  explanation  of  the 
matter  was  borne  out  by  the  facts  ;  for,  in  the 
fir.st  place,  its  blackness  was  not  identifiable  with 
the  jet  black  hue  of  soot ;  and,  secondly,  the  coals 
used  in  the  part  of  the  country  where  it  fell  pro¬ 
duced  no  soot  during  their  combustion. 

But  it  was  suggested  that  clouds  containing 
soot  might  be  brought  across  the  channel  from 
England  by  electric  attraction,  which  was  known 
to  occur  between  clouds,  and  thus  become  de¬ 
posited  in  the  localities  where  this  rain  was 
remarked  to  have  fallen ;  but  when  he  recol¬ 
lected  the  large  extent  of  country  which  it  co¬ 
vered,  namely,  an  area  of  400  square  miles,  he 
thought  it  quite  impossible  that  a  quantity  of 
soot  sufficient  to  cover  this  large  tract  of  country 
could  be  supplied  from  London,  Birmingham,  or 
any  similar  source. 

Another  mode  of  explaining  this  phenomenon 
was  by  the  supposition  that  it  was  of  volcanic 
origin,  and  it  was  possible  that  such  might  be 
the  case  ;  but  this  was  a  point  that  could  only 
be  settled  by  chemical  analysis,  and  by  their 
receiving  an  account  of  some  violent  volcanic 
eruption.  It  was  an  established  fact,  bearing  upon 
this  curious  species  of  rain,  that  the  ashes  of  a  vol¬ 
canic  eruption  which  took  place  in  the  South  Sea 
Islands  had  been  carried  to  a  distance  of  some 
thousands  of  miles  from  those  islands.  A  third 
method  of  accounting  for  this  remarkable  rain, 
and  one  to  which  some  degree  of  probability 
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might  be  attached,  was,  that  the  black  particles 
floating  through  it  might  be  found  to  possess  the 
same  chemical  constitution  as  the  dust  of  which 
aerolites  were  formed.  They  knew  that  a  quan¬ 
tity  of  meteoric  masses  were  constantly  floating 
through  the  regions  of  space,  and  it  was  very 
possible  that  when  these  masses  crossed  the 
earth’s  orbit  they  were  broken  across,  and  a  por¬ 
tion  of  them  brought  within  the  atmosphere  of 
the  earth,  and  within  the  sphere  of  its  attractive 
force.  Now,  this  was  a  point  that  might  be  as¬ 
certained,  provided  they  could  procure  a  suffi¬ 
cient  quantity  of  the  rain,  for,  having  already 
examined  these  meteoric  masses,  they  were 
aware  they  contained  some  rare  metals  which 
were  never  met  with  in  volcanic  ashes  ;  and  con¬ 
sequently,  if  these  metals  were  found  in  the 
rain,  no  doubt  would  any  longer  exist  as  to  the 
origin  of  the  colouring  matter  of  the  rain. 

Professor  Barker  promised  to  communicate  to 
the  society  the  results  of  the  analysis  he  in¬ 
tended  to  make  of  this  singular  substance. 


ROYAL  COLLEGE  OF  CHEMISTRY. 

On  the  4th  inst.  the  annual  meeting  of 
the  members  of  this  college  was  held  at 
the  institution  in  Oxford-street,  Sir  C. 
Lambe  in  the  chair.  The  report  of  the 
council  stated  the  gratifying  fact  that  they 
had  succeeded  in  paying  off  the  debt  which  had 
so  long  encumbered  them  ;  and  the  removal  of 
the  college  from  Hanover-square  had  caused  a 
considerable  reduction  of  expenditure.  It  was 
very  desirable  that  a  proper  lecture  theatre  should 
be  constructed ;  the  cost  of  it  would  not  exceed 
£1,800,  and  it  would  render  the  establishment 
complete  in  all  its  appointments,  besides  forming 
an  excellent  hall  or  room  for  the  holding  of 
scientific  soirees.  The  report  of  Dr.  Hoffman 
stated  that  the  number  of  pupils  was  on  the  in¬ 
crease,  and,  upon  a  review  of  the  proceedings  of 
the  past  year,  it  seemed  likely  that  the  object  of 
the  college,  namely,  to  send  forth  a  number  of 
students,  of  all  classes,  capable  of  applying  a 
thorough  knowledge  of  chemistry  to  useful  and 
commercial  purposes,  would  be  accomplished. 
The  balance-sheet  stated  that  at  the  commence¬ 
ment  of  1848  there  was  a  sum  of  £543  12s.  4d.  to 
the  credit  of  the  college,  and  thatbalance^joined 
to  the  income  from  all  sources,  made  a  total  of 
receipts  for  the  year  of  3,191  12s.  4d.  The  ex¬ 
penditure  had  fallen  short  of  that  sum  by  £400 
7s.,  which  remained  as  a  balance.  This  report 
was  agreed  to,  as  was  also  a  vote  for  the  reduc¬ 
tion  of  the  members  of  the  council  from  thirty- 
six  to  eighteen.  A  cordial  expression  of  the 
thanks  of  the  meeting  was  given  to  his  Royal 
Highness  Prince  Albert,  the  president  of  the 
college.  The  meeting  separated  after  the  usual 
annual  election  of  officers,  and  after  a  vote  of 
thanks  to  the  chairman. 


ST,  PETERSBURG  ACADEMY  OP  SCIENCES. 

In  1845  a  detailed  communication  was  made 
to  the  academy  of  a  double  series  of  experiments 
made  at  Poulkowa,  according  to  the  plan  indi¬ 
cated  by  M.  Struve,  for  the  purpose  of  deter¬ 
mining  the  exact  coefficient  of  the  dilatation  of 
ice,  by  the  action  of  heat.  The  question  was 
still  left  in  much  incertitude,  on  account  of  the 
great  variation  in  the  results  obtained  by  the 
different  investigations, 

M.  Schumacher,  jun.,  of  Altona,  found  that 
the  dilatation  of  ice  for  a  change  in  temperature 
of  80°  Beaume  (212°  F.)  was  1-191  of  its  total 
length,  and  that  it  increased  in  a  uniform  man¬ 
ner  in  ratio  of  the  temperature.  The  second 
observer,  M.  Pohrt,  has  also  completed  his  ex¬ 
periments,  conducted  in  some  respects  on  a  dif¬ 
ferent  plan  to  those  of  M.  Schumacher,  but, 
having  quitted  the  office  he  held  at  the  obser¬ 
vatory,  left  his  calculations  in  an  unfinished 
state. 

M.  Struve  entrusted  this  work  to  a  young 
savant  of  Dorpat,  who  settled  for  some  time  at 
Poulkowa  for  this  purpose.  M.  Moritz  not  only 
examined  with  the  greatest  care  and  diligence 
the  results  obtained  by  M.  Pohrt,  but  made  a 
series  of  experimental  researches  himself.  The 


agreement  of  these  results  is  very  satisfactory ; 
and  that  of  M.  Moritz  giving  for  the  coefficient 
of  dilatation  the  arithmetical  mean  of  the  other 
two  observations,  viz.,  1-193,  this  result  must  be 
considered  as  definitive.  Consequently,  the 
dilatation  of  ice  is  greater  than  that  of  any 
other  known  solid  body,  absolutely  uniformed, 
and  the  same  in  the  directions  of  its  three  prin¬ 
cipal  axes. 


ON  THE  SAFETY-LAMP  OF  M.  ROCOHR. 

The  safety-lamp  of  Rocour  is,  like  the  lamps  of 
Davy,  Museler,  and  others,  composed  of  a  reser¬ 
voir  for  the  oil,  which  serves  as  the  foundation. 
On  this  reservoir  are  placed  two  cylindrical 
glasses,  one  of  which  is  placed  within  the  other, 
leaving  a  surrounding  space  of  from  six  to  eight 
millimetres.  The  inner  glass  is  surmounted  by 
a  chimney  of  iron -wire  gauze,  which  serves  to 
conduct  the  products  of  combustion  to  the  top  of 
the  lamp.  Below  the  empty  space  left  between 
the  two  glasses,  a  wire  gauze  admits  the  supply 
of  air,  and  conducts  it  to  the  lower  part  of  the 
lamp  underneath  the  flame.  Above  the  same 
space  there  is  another  piece  of  wire  gauze  which 
covers  it  again  at  the  bottom  of  the  chimney. 
This  w’irework  divides  the  distance  between  the 
tw'O  glasses  from  the  wire- gauze  cylinder,  which 
covers  the  whole  apparatus.  Consequently, 
before  the  air  reaches  the  flame,  it  has  to  pass 
through  three  wire  gauzes  instead  of  one  only, 
as  in  other  safety- lamps.  The  combustion  of 
the  air  takes  place  after  having  passed  through 
three  wire  gauzes,  and  it  is  conducted  to  the 
burner  by  passing  through  the  space  contained 
between  the  two  cylindrical  glasses,  which  se¬ 
parates  the  flame  from  the  external  air ;  the 
products  of  combustion  then  escape  by  means  of 
the  chimney  placed  above  the  outer  glass,  and 
thence  they  pass  through  the  cylinder  of  wire 
gauze  into  the  open  air. 

The  following  is  the  result  of  this  ingenious 
combination : — When  the  inflammable  gas  in  the 
interior  of  the  w'orks  is  abundant  the  flame  en¬ 
larges,  and  produces  a  great  quantity  of  incom¬ 
bustible  gas,  Avhich,  becoming  mingled  with  the 
supply  of  air  as  it  enters,  very  quickly  contami¬ 
nates  it,  and  occasions  the  immediate  extinction 
of  the  flame.  This  has  been  proved  by  many 
experiments  in  a  coal-mine  in  the  district  of 
Charleroi,  where  the  carburetted  hydrogen  gas 
escaped  in  such  abundance  that  the  cylinder  of 
wire  gauze  of  one  of  Davy’s  lamps  was  con¬ 
tinually  filled  with  the  firedamp  in  a  stale  of 
combustion,  and  Avhich  would  infallibly  have 
occasioned  an  explosion  if  the  lamp  had  not  been 
taken  away  before  the  fusion  of  some  of  its  parts. 
The  Rocour  lamp  is  quickly  extinguished  in  this 
dangerous  atmosphere.  The  superiority  of  this 
lamp  is  then  evident,  on  alt  occasions  when  the 
gas  from  the  veins  of  workable  coal  escapes  in 
such  large  quantities  as  to  endanger  the  lives  of 
the  workmen.  We  shall  proceed  to  give  a  brief 
explanation  of  the  physical  phenomena  produced 
by  the  result  we  have  just  mentioned.  The 
supply  of  air,  as  we  have  stated,  enters  by  means 
of  the  upper  wire  gauze  ;  it  is  separated  from  the 
gases,  the  products  of  combustion,  by  the  gauze 
chimney,  and  by  the  inner  glass  ;  it  afterwards 
passes  through  the  upper  wire  gauze,  then  the 
lower  one,  from  Avhence  it  reascends  towards  the 
flame.  One  of  the  trvo  glasses  might,  therefore, 
be  broken  without  endangering  the  safety  of  the 
lamp.  It  may  also  be  moved  in  every  direction  ; 
and  the  flame  will  always  remain  separated  from 
the  incombustible  gas  that  it  produces.  The 
Davy  lamp,  as  is  well  known  to  all  coal-miners, 
is  composed  of  a  wire  gauze,  through  which  the 
air  and  gas  pass.  The  result  is,  that,  when  it 
is  placed  in  an  explosive  mixture  of  the  two,  the 
portion  which  enters  the  lamp  becomes  inflamed, 
and,  being  continually  supplied  by  additional 
quantities  of  the  inflammable  gas,  it  will  even¬ 
tually  render  the  wire  gauze  red  hot.  Then, 
every  obstacle  being  removed,  detonation,  with 
its  terrible  consequences,  takes  place.  There  is 
another  consideration:  the  flame  of  the  Davy 


lamp,  being  enclosed  in  the  wire  gauze,  emits 
only  a  feeble  light. 

M.  Museler,  sub-engineer  of  the  mines  at 
Liege,  commenced  the  improvement  of  safety- 
lamps  in  Belgium.  In  1829  he  had  already  in¬ 
troduced  some  successful  improvements  in  the 
Davy  lamp.  But  it  was  in  1840,  especially,  that 
he  led  the  way  to  the  improvements  wffiich  have 
produced  a  complete  alteration  in  the  construc¬ 
tion  of  safety-lamps.  Though  the  principle  of 
his  lamp  is  incontestably  excellent,  it  is,  never¬ 
theless,  not  exempt  from  some  imperfections. 
It  has  only  one  glass  between  the  flame  and  the 
external  air,  which,  being  liable  to  become  very 
much  heated,  is  subject  to  be  broken  by  being 
suddenly  cooled ;  for  instance,  by  the  falling  of 
a  few  drops  of  water,  which  frequently  occurs  in 
coal-mines.  In  the  Museler  lamp,  the  separating 
space  between  the  current  of  descending  air  and 
that  of  the  ascending  burnt  gases  being  situated 
above  the  wick  at  the  base  of  the  metallic  cone, 
the  consequence  is,  that,  rvhen  the  lamp  is  in¬ 
clined,  the  burnt  gases,  being  driven  back  again, 
either  extinguish  the  flame,  or  diminish  its  in¬ 
tensity  so  considerably  that  its  light  becomes 
insufficient.  The  very  small  inclination  of  from 
ten  to  fifteen  degrees  is  sufficient  to  produce  this 
effect,  which  is  a  great  inconvenience  in  the  low 
and  irregular  galleries  of  the  generality  of  our 
coal  mines.  The  Museler  lamp  Avill,  hoAvever, 
resist  a  mixture  of  air  and  pure  hydrogen  gas. 
M.  Rocour  has  fortunately  overcome  the  two 
inconveniences  noticed  in  the  Museler  lamp. 
The  outer  glass  of  his  lamp,  being  always  placed 
between  the  current  of  fresh  air  which  supplies 
the  flame  in  its  progress  through  the  two  glasses 
and  the  external  air,  does  not  become  heated, 
and  is  not  liable  to  be  broken  by  being  cooled 
too  suddenly,  nor  would  even  the  breaking  of  the 
glass  in  any  way  diminish  the  safety  of  the  lamp. 
In  consequence  of  the  separation  of  the  consumed 
gases  from  the  fresh  air  which  is  adraiited  under¬ 
neath  the  flame  in  this  lamp,  it  may  be  inclined 
even  horizontally  without  extinguishing  the 
flame,  and  the  light- continues  the  same  in  what¬ 
ever  position  it  is  placed.  The  Rocour  lamp, 
like  the  Museler  lamp,  resists  a  detonating  at¬ 
mosphere  of  air  and  pure  hydrogen  when  the 
apertures  of  the  wire  gauzes  are  121  to  the 
square  centimetre. 

With  respect  to  the  quantity  of  light,  the 
Rocour  lamp  has  certainly  the  advantage  of  the 
Museler  lamp,  because  the  gauze  chimney  of  the 
latter,  descending  low  on  to  the  flame,  absorbs 
the  most  brilliant  rays ;  whilst  in  the  other  the 
chimney,  being  placed  above  the  interior  glass, 
leaves  all  the  flame  exposed,  and  diffuses  its  light 
to  advantage.  The  lamp  of  M.  Lemielle,  of 
Liege,  is  a  Davy  lamp ;  it  consumes  the  fire¬ 
damp  which  enters  through  the  wire-gauze 
cylinder,  and  it  is  consequently  subject  to  the 
same  inconvenience.  Its  only  advantage  is, 
that  it  gives  more  light  than  the  Davy  lamp  ;  it 
is  also  less  expensive  than  the  lamps  of  Museler 
and  Rocour.  Experiments,  frequently  repeated, 
have  demonstrated  that  a  Lemielle  lamp  gives  as 
much  light  as  four  Davy  lamps  ;  the  Museler 
lamp  as  much  as  five  ;  and  the  Rocour  lamp  as 
much  as  six,  or  even  seven,  Davy  lamps. 


ON  CASTING  IN  BRONZE. 


It  was  in  France,  under  Louis  XIV.,  that 
the  art  of  casting  in  bronze  suddenly  elevated  it¬ 
self,  under  the  intelligent  efforts  of  the  brothers 
Keller. 

The  principal  masterpieces  of  these  two  great 
artists  still  decorate  the  palaces  of  Versailles 
and  the  Tuileries.  Balthasar  Keller  made,  in 
1699,  at  a  single  casting,  the  equestrian  statue 
of  Louis  XIV.,  of  which  the  model  was  executed 
by  Girardon.  This  colossal  mass  was  seven 
metres  in  height,  and  weighed  only  26,072  kilo¬ 
grammes. 

But  the  art  of  bronze  founding  seemed  at  this 
epoch  to  have  obtained  celebrity,  only  that  it 
might  make  its  admirers  regret  the  more  the 
rapidity  of  its  decline.  The  equestrian  statue 
of  Louis  XV.,  cast  after  the  model  of  Bouchar- 


THE  CHEMICAL  TIMES 


423 


don,  and  which  was  placed  some  years  after  in 
the  Place  de  la  Concorde,  was  also  founded  at  a 
single  casting,  by  Gor.  The  height  of  this  statue 
was  only  5  metres  40  centimetres  (about  18 
feet),  but  its  weight  was  20,370  kilogrammes 
(nearly  20|  tons). 

During  the  revolutionary  troubles  the  manu¬ 
facture  in  bronze  was  limited  merely  to  cannon  ; 
but  under  the  empire  bronze  was  again  called 
upon  to  take  part  in  the  combination  of  arts 
which  celebrated  the  triumphs  of  the  French 
arms.  Unfortunately,  this  fine  art  had  been 
neglected  ;  it  was  no  longer  practised  by  special 
and  experienced  artists,  and  the  first  efforts  of 
the  novices  were  by  no  means  successful.  The 
statue  of  Dessaix  was  a  complete  failure  ;  and  the 
column  of  the  Place  Vendome  is  far  from  being 
a  cJief-d’ouvre. 

When,  in  1817,  Lemot  was  entrusted  with  the 
casting  of  the  equestrian  statue  of  Henry  IV., 
which  stands  on  the  Pont  Neuf,  he  had  the  pre¬ 
caution  to  take  at  Versailles  samples  of  the 
bronze  in  the  three  fine  statues  of  Keller,  which 
have  the  highest  reputation,  both  as  regards  exe¬ 
cution  and  casting,  being  of  the  true  green 
shade,  and  of  admirable  proportions.  The  fol¬ 
lowing  are  the  results  of  the  analysis  of  these 
three  specimens  : — 


No.  1. 

No.  2. 

No.  3. 

Mean. 

Copper  . 

.  91.30 

91.68 

91.22 

91.10 

Tin . 

.  1.00 

2.32 

1.78 

1.70 

Zinc  . . .. 

6.09 

4.93 

5.57 

5.53 

Lead .  . . 

1.16 

1.07 

1.43 

1.37 

100.00 

100.00 

100.00 

100.00 

Lemot  believed  himself  sufficiently  informed 
by  this  analysis  ;  but  he  did  not  the  less  en¬ 
counter  serious  accidents  in  the  casting  of  the 
statue.  He  wished  to  avail  himself  of  the  fur¬ 
nace  which  had  been  constructed  to  cast  the 
equestrian  statue  of  Louis  XV. ;  but  this  fur¬ 
nace  had  not  been  arranged  in  a  manner  to  pro¬ 
duce  a  draw  sufficient  for  the  perfect  fusion  of 
the  alloy  of  Keller,  in  which  there  entered  a  pro¬ 
portion  of  copper  much  stronger  than  that  of  the 
statue  of  Henry  IV.  After  several  trials  he  was 
obliged  to  modify  it ;  but  still  the  final  casting 
did  not  succeed  perfectly.  The  body  of  the 
King  had  several  inequalities  in  it,  and  the 
lower  part  of  the  belly  of  the  horse  was  spoiled  ; 
a  large  hole  formed  in  it,  which  it  became  neces¬ 
sary  to  stop  up ;  and,  finally,  they  resold  more 
than  14,000  kilogrammes  of  the  oxidized  ma¬ 
terials. 

The  casting  of  bronze,  though  offering  no  great 
difficulties  in  the  manufacture  of  articles  of  small 
dimensions,  presents  very  great  ones  when  it  is 
required  in  large  masses,  and  in  statues  of 
human  form.  The  constituent  metals  have  no 
strong  affinity  to  each  other ;  the  metals,  when 
fused,  have  a  tendency  to  separate,  according  to 
their  specific  gravities  ;  and,  when  the  least  fusible 
begin  to  acquire  solidity,  the  others  in  a  liquid 
state  ascend,  until  the  easy  oxidation  of  a  com¬ 
posing  part  of  the  alloy  leaves  ground  to  appre¬ 
hend  the  separation  of  the  metals. 

Independently  of  these  difficulties,  there  are 
others  to  be  encountered  of  an  equally  serious 
nature,  in  the  calculation  of  component  parts  of 
the  bronze,  especially  when  a  given  quantity  of 
metal  is  required,  in  the  preparation  of  the  mould, 
the  construction  of  the  furnace,  &c. 

These  difficulties,  and  many  others  that  we 
could  enumerate,  will  explain  why  so  many  mis¬ 
carriages  have  at  different  times  attended  the 
casting  of  a  large  piece  of  bronze.  They  enable 
us  to  understand  why  Falcounet  passed  fifteen 
years  in  founding  the  equestrian  statue  of  Peter 
the  Great,  which  figures  on  its  immense  pedestal 
of  a  single  stone  block  at  St.  Petersburg ;  why 
the  Kellers  were  nine  years  founding  the  statue 
of  Louis  XIV. ;  why  Bouchardon  and  his  suc¬ 
cessor  Pigalle  were  seven  years  founding  that  of 
Louis  XV.  in  the  Place  de  la  Concorde  ;  why 
the  grand  equestrian  statues  that  we  have  above 
noticed  did  not  come  perfect  from  their  moulds  ; 
and,  lastly,  why  the  statue  of  Dessaix,  and  we 
may  almost  say  the  column  of  Vendome,  have 
been  failures.  Bouchardon  had  considerable 


trouble  to  produce  the  delicate  forms  of  the  horse 
of  his  fine  equestrian  statue  of  Louis  XV.,  which 
came  badly  from  the  mould  in  the  lower  parts  ; 
and  we  have  related  the  difficulties  that  Lemot 
and  Piggiani  encountered  in  casting  the  statue 
of  Henry  IV.,  a  work  which  occupied  them  four 
years. 

In  order  to  understand  the  difiicultles  which 
were  surmounted  in  the  casting  of  the  column 
of  July,  as  well  as  the  successful  innovations  in¬ 
troduced  by  the  founder,  let  us  compare  this 
work  with  that  of  the  column  Vendome,  the  only 
monument  presenting  any  analogy  to  it.  In 
addition  to  the  fact  that  the  column  Vendome 
has  only  a  coating  of  bronze,  we  have  to  state 
that  the  largest  pieces  which  compose  it  are  only 
five  metres,  or  thereabouts.  Each  portion  of  the 
shaft  of  the  column  consists  of  six  pieces,  and 
yet  the  column  Vendome  cost  two  millions  of 
francs.  The  column  of  July,  on  the  contrary,  is 
entirely  composed  of  bronze ;  every  portion  of 
the  shaft  is  a  single  piece  ;  the  base  of  the  column 
is  nearly  sixteen  metres,  and  the  capital,  at  its 
widest  part,  attains  the  enormous  dimension  of 
twenty-six  metres.  The  column  of  July  cost, 
however,  only  1,172,000  francs. 

The  inequality  of  the  thickness  of  different 
parts  constitutes  one  of  the  great  difficulties  of 
bronze  casting,  because  the  thick  parts  do  not 
cool  as  soon  as  the  others.  The  contraction  of 
the  first  takes  place  sooner  than  that  of  the  last, 
which  tends  to  produce  fissures.  We  can 
equally  conceive  that  the  contraction  of  a  piece 
of  metal  must  be  greater  in  proportion  to  its 
dimensions ;  and  the  necessity  of  keeping  in 
mind  this  consideration  offers  a  new  difficulty 
in  the  manufacture  of  the  mould,  which  ought 
to  be  calculated  in  relation  to  the  anticipated 
attraction.  It  is  easy  to  understand  that  the 
least  movement  in  the  mould  during  the  opera¬ 
tion  would  cause  much  deviation  from  the  re¬ 
quired  thickness.  The  preceding  observations 
are  more  than  sufficient  to  enable  our  readers  to 
appreciate  the  difficulty  with  which  the  different 
pieces  of  the  column  of  July  were  cast.  As  to 
the  statue  which  surmounts  it,  we  cannot  do 
better  than  republish  an  extract  from  the  report 
made  by  M.  Hericort  de  Henry  to  the  Societe 
d’Encouragement,  in  the  name  of  the  committee 
of  mechanical  arts,  on  the  improvements  intro¬ 
duced  by  M.  Soyez  in  the  moulding  of  statues 
in  bronze  :  — 

“  This  statue,  four  metres  twenty-five  centi¬ 
metres  in  height,  resting  on  the  toe,  and  inclining 
very  much  forward,  presented  very  great  diffi¬ 
culties  in  the  moulding,  and  greater  difficulties 
still  in  the  casting ;  the  solidity  of  the  statue 
depending,  in  a  great  degree,  on  the  extreme 
lightness  of  the  upper  parts,  and  the  weight  of 
the  limb  on  which  it  rests, 

“  If  the  old  process  had  been  followed,  it 
would  have  been  found  necessary  to  cast  this 
statue  in  several  pieces ;  for  the  upper  part,  being 
thin,  must  cool  immediately ;  while  the  lower, 
cooling  much  more  slowly,  w'ould  be  drawn  back 
upon  itself,  producing  a  division  at  the  hips  of 
about  25  millimetres,  the  metal  contracting  from 
12  to  14  millimetres  per  metre,  so  that  the  statue 
would  have  been  inevitably  destroyed. 

“  To  obviate  the  difficulties  that  the  casting  of 
this  statue  presented,  M.  Soyez  determined  to 
run  it  with  the  head  downward,  and  by  this 
means  diminish  the  danger.  We  say  diminish, 
because  by  this  arrangement  the  mould  must 
either  give  way,  or  the  leg  break  above  the 
ankle.  To  guard  against  this  latter  danger,  M. 
Soyez  fixed  at  each  side  of  the  foot  a  piece  of 
copper,  0.66  in.  in  Avidth,  terminating  in  a  strong 
head,  so  as  to  force  the  foot  to  draw  back 
towards  the  knee ;  these  plates  were  finally  so 
combined  as  to  have  less  thickness  than  the  leg. 
That  which  had  been  anticipated  happened; 
the  plates  of  copper  forced  the  foot  to  follow  the 
movement  of  the  leg.  Full  success  crowned  the 
experiment  of  this  bold  and  ingenious  innovation; 
tJie  casting  of  this  admirable  statue  succeeded 
perfectly  in  all  its  details.  It  is  the  first  time, 
perhaps,  that  a  figure  of  any  importance  has  been 
cast  without  a  defect.  The  thickness  of  this 


statue  is  from  4  to  5  millimetres  in  the  upper 
parts,  excepting  the  wings,  which  have  only  2 
millimetres ;  the  leg  having  55  millimetres, 
commencing  from  the  ankle,  diminishes  pro¬ 
gressively  in  diameter  as  far  as  the  thigh.” 


VACCINATION  IN  ENGLAND. 


The  following  is  a  copy  of  the  report  of  the 
National  Vaccine  Establishment  for  the  year 
1848-49,  addressed  to  the  Secretary  of  State  for 
the  Home  Department :  — 

“to  the  bight  hon.  sib  geobge  geey,  eabt., 

M.P.,  HEB  majesty’s  SECBETABY  OE  STATE  FOB 

THE  HOME  DEPABTMENT. 

“  May  26. 

“  Sir, — The  board  have  the  satisfaction  of  re¬ 
porting  that  their  foreign  and  domestic  cor¬ 
respondence  continues  to  furnish  testimony  of 
the  efficacy  of  vaccination  in  the  great  majority 
of  cases. 

“  During  the  past  year  174,991  charges  of 
lymph  have  been  distributed,  and  11,790  chil¬ 
dren  have  been  vaccinated  by  the  surgeons  ap¬ 
pointed  in  the  London  districts.  The  board  have 
likewise  received  returns  of  88,482  cases  vacci¬ 
nated  with  lymph  sent  from  the  office  of  the 
National  Vaccine  Establishment. 

“  The  board  have  furnished  large  supplies  of 
lymph  for  the  use  of  the  army  and  navy,  and 
they  rejoice  that  it  thus  falls  in  the  course  of 
their  duty  to  transmit  the  genuine  lymph  to  a 
large  body  of  men  amongst  whom  it  is  almost 
impossible  to  keep  up  a  self-supply. 

“  In  consequence  of  an  alarming  prevalence 
of  smallpox  in  several  of  the  West  India 
islands,  orders  have  been  received  from  the 
Under  Secretary  of  State  for  the  Colonies  that 
lymph  should  be  forwarded  by  every  packet  in 
addition  to  the  usual  periodical  supplies.  The 
board  have  complied  with  these  directions,  and 
intelligence  has  been  already  transmitted  to 
them  of  the  great  efficacy  of  the  lymph  so  sent. 

“  A  large  supply  of  lymph  has  been  forwarded 
to  Aden  and  to  Scinde.  The  board  have  thus 
the  satisfaction  of  returning  the  real  boon 
of  protection  to  that  quarter  of  the  globe  whence 
the  palliative  measure  of  inoculation  was  first  in¬ 
troduced  into  Europe. 

“  Possessing  that  valuable  boon,  the  board 
regret  that,  according  to  accounts  they  have 
lately  received,  the  practice  of  inoculation 
should  still  partially  prevail  in  one  part  of  the 
United  Kingdom,  viz.,  Ireland.  On  the  other 
hand,  it  is  encouraging  to  them  to  recur  to  the 
enlightened  expressions  used  by  the  Lord  Chief 
Justice  of  England  on  the  illegality  of  the  prac¬ 
tice  in  this  country,  and  they  trust  that  the  in¬ 
fluence  of  so  sound  a  judgment  may  be  ex¬ 
tended  throughout  her  Majesty’s  dominions. 

“  We  have,  &c., 

“John  AybtonPabis,  M.D., 

President  of  the  Koyal  College  of  Physicians. 
“Edwabd  Stanley, 

President  of  the  Royal  College  of  Surgeons. 
“James  Aldebson,  M.D., 

Senior  Censor  of  the  Royal  College  of  Physi¬ 
cians. 

“  Countersigned  by  C.  Hue,  M.D., 
Registrar.” 


A  CAUTION  TO  CHEMISTS. 


[From  the  Pharmaceutical  Journal,'] 

Several  correspondents  have  applied  to  us  re¬ 
cently,  as  well  as  on  former  occasions,  for  advice 
in  reference  to  misunderstandings  with  persons 
introducing  new  articles,  and  furnishing  the  first 
order  on  sale  or  return,  or  other  special  con¬ 
ditions.  It  has  sometimes  occurred  that  the  pur¬ 
chaser,  having  bought  the  goods  under  the  im¬ 
pression  that  he  was  incurring  no  risk,  finds,  in 
the  course  of  a  few  months,  that  the  whole  are 
on  his  hands,  and  that  by  not  returning  them  be¬ 
fore  a  particular  day  he  has  forfeited  the  privi¬ 
lege.  We  have  known  cases  in  which  the  orders 
have  been  almost  forced  upon  the  purchasers,  or 
the  goods  sent  without  any  positive  order,  and 
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yet  it  has  been  difecult  to  make  a  defence,  for 
•want  of  legal  evidence  of  the  real  nature  of  the 
transaction. 

The  most  recent  cases  referred  to  us  are  mis¬ 
understandings  for  want  of  a  written  agreement, 
comprising  all  the  conditions.  In  one  case  the 
signature  of  a  chemist  'was  obtained  on  a  blank 
order,  under  the  pretence  that  the  traveller 
would  inquire  whether  his  employers  would  send 
the  goods  on  sale  or  return,  the  party  refusing  to 
take  them  on  any  other  terms.  Some  goods  were 
sent  without  this  condition,  and  returned  in  con¬ 
sequence.  A  correspondence  ensued,  but  the 
venders  held  the  party  to  his  agreement,  not  ad¬ 
mitting  his  plea  that  the  signature  was  gi-ven 
conditionally  on  a  blank  order,  pending  an  in¬ 
quiry.  In  another  case  a  special  condition  was 
entered  into  by  the  traveller,  but  not  written  on 
the  order.  The  condition  being  violated,  the 
goods  were  returned.  But  a  random  shot  from  a 
lawyer  brought  down  the  victim,  and  the  money 
was  paid  with  costs  to  save  further  trouble. 

Now,  these  misunderstandings  and  losses  (of 
which  the  above  are  only  a  few  instances  by  way 
of  example)  might  easily  be  avoided  by  taking 
the  precaution  to  place  all  the  particulars  of  the 
agreement  in  writing,  each  party  keeping  a  copy 
attested  by  an  impartial  witness.  With  some 
persons  a  word  is  as  good  as  a  bond  ;  in  the  case 
of  others  a  bond  is  preferable.  In  dealing  with 
strangers,  it  is  better  always  to  have  a  written 
agreement,  and  especially  where  the  parties  are 
strict  disciplinarians  in  their  method  of  transact¬ 
ing  business. 

Bor  example,  Messrs.  Williams  and  Co.,  of 
19,  Broad-street-buildings,  who  have  recently  in¬ 
troduced  some  proprietary  nostrums,  have  a  no¬ 
tice  on  their  order-paper,  to  the  effect  that  goods 
are  not  sent  on  sale  or  return,  and  that  the  tra¬ 
vellers  have  no  authority  to  take  orders  on  other 
conditions  than  those  expressed  on  the  face  of 
the  order.  Now,  in  this  case,  reliance  should 
not  be  placed  on  any  conditions  proposed  or 
assented  to  by  the  traveller,  unless  written  on 
the  order,  and  signed  by  him  in  the  presence  of  a 
witness.  Those  who  neglect  this  precaution 
must  be  prepared  for  a  shot  in  the  course  of  three 
months.  It  is  of  course  optional  with  persons 
in  business  to  adopt  the  sharp  or  the  mild  prac¬ 
tice,  according  to  their  taste  or  humour.  Some 
find  it  policy  to  win  the  confidence  and  good 
opinion  of  their  customers  by  civility  and  an  ac¬ 
commodating  disposition.  Others  act  according 
to  law,  which  is  as  the  laws  of  the  Medes  and 
Persians,  and  insist  upon  having  “  the  pound  of 
flesh.”  In  dealing  with  persons  of  this  latter 
class,  we  advise  our  readers  to  be  on  their  guard, 
and  see  that  the  “  bond”  is  explicit  and  properly 
attested. 


ATMOSPHEBIC  INFLUENCE  ON 
VEGETATION. 


Atmosphere  supplies  the  vegetable  creation 
with  the  principal  part  of  its  food  ;  plants  extract 
inorganic  substances  from  the  ground,  which  are 
indispensable  to  bring  them  to  maturity.  The 
black  and  brown  mould  which  is  so  abundant  is 
the  produce  of  decayed  vegetables.  When  the 
autumnal  leaves — the  spoil  of  the  summer — fall 
to  the  ground,  and  their  vitality  is  gone,  they 
enter  into  combination  with  the  oxygen  of  the 
atmosphere,  and  convert  it  into  an  equal  volume 
of  carbonic  acid  gas,  which  consequently  exists 
abundantly  in  every  good  soil,  and  is  the  most 
important  part  of  the  food  of  vegetables.  This 
process  is  slow,  and  stops  as  soon  as  the  air  in 
the  soil  is  exhausted;  but  the  plough,  by 
loosening  the  earth,  and  permitting  the  atmo¬ 
sphere  to  enter  more  freely,  and  penetrate 
deeper  into  the  ground,  accelerates  the  decom¬ 
position  of  the  vegetable  matter,  and  conse¬ 
quently  the  formation  of  carbonic  acid.  In 
loosening  and  refining  the  mould,  the  common 
earthworm  is  the  fellow-labourer  of  man.  It 
eats  earth,  and,  after  extracting  the  nutritious 
part,  ejects  the  refuse,  which  is  the  finest  soil, 
and  may  be  seen  lying  in  heaps  at  the  mouth  of 
its  burro-w.  So  instrumental  is  this  reptile  in 


preparing  the  grounds  that  it  is  said  there  is 
not  a  particle  of  the  finer  vegetable  mould  that 
has  not  passed  through  the  intestines  of  the 
worm ;  thus  the  most  feeble  of  living  creatures 
is  employed  by  Providence  to  accomplish  the 
most  important  ends.  The  food  of  the  vegetable 
creation  consists  of  carbon,  hydrogen,  nitrogen, 
and  oxygen,  all  of  which  plants  obtain  entirely 
from  the  atmosphere,  in  the  form  of  carbonic 
acid  gas,  water,  and  ammonia.  They  imbibe 
these  three  substances,  and,  after  having  decom¬ 
posed  them,  they  give  back  the  oxygen  to  the 
air,  and  consolidate  the  carbon,  water,  and 
nitrogen  into  wood,  leaves,  flowers,  fruit.  When 
a  seed  is  thrown  into  the  ground,  the  vital  prin¬ 
ciple  is  developed  by  heat  and  moisture,  and 
part  of  the  substance  of  the  seed  is  formed  into 
roots,  which  suck  up  water,  mixed  with  carbonic 
acid,  from  the  soil,  decompose  it,  and  consolidate 
the  carbon.  In  this  stage  of  their  growth,  plants 
derive  their  whole  sustenance  from  the  ground. 
As  soon,  however,  as  the  sugar  and  mucilage  of 
the  seed  appear  above  the  ground,  in  the  form 
of  leaves  or  shoots,  they  absorb  .and  decompose 
the  carbonic  acid  of  the  atmosphere,  retain  the 
carbon  for  their  food,  and  give  out  the  oxygen  in 
the  day,  and  pure  carbonic  acid  in  the  night. 
In  proportion  as  plants  grow  they  derive  more  of 
their  food  from  the  air  and  less  from  the  soil, 
till  their  fruit  is  ripened,  and  then  their  whole 
nourishment  is  derived  from  the  atmosphere. 
Trees  are  fed  from  the  air,  after  their  fruit  is  ripe, 
till  their  leaves  fall ;  annuals,  till  they  die.  Air- 
plants  derive  all  their  food  from  the  atmosphere. 
In  northern  and  mean  latitudes  winter  is  a  kind 
of  complete  rest  to  the  vegetable  world  ;  and  in 
tropical  climates  the  vigour  of  vegetation  is 
suspended  during  the  dry,  hot  season,  to  be 
resumed  at  the  return  of  the  periodical  rains. 
Almost  all  plants  sleep  during  the  night ;  some 
show  it  in  their  leaves,  others  in  their  blossom. 
The  mimosa  tribe  not  only  close  their  leaves  at 
night,  but  their  foot-stalks  droop  ;  in“  a  clover- 
field  not  a  leaf  opens  till  after  sunrise.  The 
common  daisy  is  a  familiar  instance  of  a  sleeping 
flower  :  it  shuts  up  its  blossom  in  the  evening, 
and  opens  its  white  and  crimson-tipped  star,  the 
“  day’s  eye,”  to  meet  the  early  beams  of  the 
morning  sun;  and  then,  also,  “winking  May- 
buds  begin  to  ope  their  golden  eyes.”  The 
crocus,  tulip,  convolvulus,  and  many  others, 
close  their  blossoms  at  different  hours  towards 
evening,  some  to  open  them  again,  and  others 
never.  The  condrille  of  the  walls  opens  at  eight 
in  the  morning,  and  closes  for  ever  at  four  in  the 
afternoon.  Some  plants  seem  to  be  wide  awake 
all  night,  and  to  give  out  their  perfume  then 
only,  or  at  nightfall.  Many  of  the  jessamines 
are  most  fragrant  during  the  twilight ;  the  olea 
fragrans,  the  daphne  odorata,  and  the  night- 
stock  reserve  their  sweetness  for  the  midnight 
hour,  and  the  night-flowering  sirius  turns  night 
into  day.  It  begins  to  expand  its  magnificent 
sweet-scented  blossoms  in  the  twilight,  it  is  full- 
blowm  at  midnight,  and  closes,  never  to  open 
again,  with  the  dawn  of  day. — Mrs,  Somerville. 


THE  APOTHECARIES’  COMPANY 
NONSUITED. 


COUNTY  COURT,  WATFORD,  MONDAY,  MAY  14. 

Before  J.  H.  Koe,  Esq.,  Q.C, 

The  Masters,  Wardens,  and  Society  op 
THE  Art  and  Mystery  op  Apothecaries  op 
the  City  of  London  v.  E.  H.  C.  Kelly,  Esa., 
M.D. — Counsel  for  the  plaintiffs,  Mr.  Atkinson; 
solicitor,  Mr.  Rowell,  of  Rickmans  worth.  The 
defendant  was  represented  by  Mr.  Frederick 
Day,  of  Hemel  Hempstead,  solicitor,  and  Mr. 
Frederick  Asprey,  of  Furnival’s-inn,  London, 
solicitor.  The  case  excited  great  interest  in  the 
town  and  neighbourhood,  and  the  court  was 
densely  crowded  during  the  trial;  all  the  leading 
members  of  the  medical  profession  in  this  part  of 
the  county  appeared  to  be  present. 

This  action  was  brought  to  recover  a  penalty 
of  £20  for  an  alleged  i^ingement  of  the  20th 


section  of  the  Apothecaries’  Act,  the  53d  Geo. 
III.,  c.  194. 

Before  the  learned  counsel  opened  the  plain¬ 
tiffs’  case,  several  objections  were  taken  on  the 
part  of  the  defendant  to  the  cause  proceeding. 
First,  to  the  jurisdiction  of  the  County  Court  in 
this  particular  case,  on  the  ground  that  it  was  an 
action  to  recover  a  penalty,  and  the  informer  was 
entitled  to  half  the  amount  in  case  of  conviction, 
and,  therefore,  the  County  Court  Act  did  not 
embrace  this  description  of  action.  Secondly, 
that  the  action  was  not  rightly  brought,  it  being 
instituted  in  tort,  ■which  implies  some  act  done 
in  the  nature  of  trespass,  and  such  actions  being 
brought  to  recover  unliquidated  damages  for  a 
personal  wrong,  whereas  the  present  action  was 
brought  to  recover  a  penalty  of  £20.  As  this 
was  a  certain  sum,  it  was  contended  that  the 
present  case  did  not  come  under  the  description 
of  actions  called  actions  of  tort.  And,  thirdly, 
that  the  plaintiffs  did  not  disclose  any  ground  of 
action  for  assuming  that  the  defendant  had  done 
all  that  was  charged  against  him,  and  even  then 
that  he  would  not  be  liable  to  the  penalty  in 
question.  These  points  were  very  ably  argued  at 
great  length  on  the  defendant’s  behalf,  and  an 
appeal  made  to  the  learned  judge  to  nonsuit  the 
plaintiffs ;  but,  after  hearing  the  counsel  in 
reply,  the  judge  declined  to  stop  the  case.  Notes 
of  the  several  objections  were,  however,  taken 
by  the  judge,  and  the  case  proceeded. 

The  learned  counsel,  in  his  opening  speech  to 
the  jury,  stated  that  this  was  an  action  brought 
against  the  defendant,  who  was  described  as  a 
gentleman  residing  at  Pinner,  of  acknowledged 
ability  in  his  profession,  and  duly  qualified  to 
practise  as  a  physician  and  surgeon.  Not  the 
slightest  imputation  was  attempted  to  be  cast 
upon  the  defendant  in  his  professional  character  ; 
but  nevertheless  the  Apothecaries’  Company 
have  thought  it  their  duty  to  bring  forward  the 
present  case  against  the  defendant,  who  has  been 
practising  as  an  apothecary  without  having  ob¬ 
tained  the  required  certificate,  as  directed  by  the 
act  of  Parliament.  Mr.  Atkinson  then  proceeded 
to  describe  the  difference  between  the  duties  of  a 
physician  and  surgeon,  and  those  of  an  apothe¬ 
cary,  and  admitted  that  the  defendant  had  a  per¬ 
fect  right  to  practise  as  the  former,  but  not  in 
the  latter  character.  He  had,  however,  prac¬ 
tised  as  an  apothecary,  and  hence  his  liability  to 
the  penalty  in  question.  Mr.  A.  then  referred 
to  the  charge  in  question,  and  went  on  to  state 
that  the  complaint  in  the  present  case  was,  that 
the  defendant  “had  acted  and  practised  as  an 
apothecary  (to  wit)  at  Pinner,  by  then  and  there 
acting  as  such  apothecary,  in  attending,  advising, 
furnishing,  and  supplying  medicines  to  and  for 
the  use  of  one  James  Hedges,  and  others,” 
without  having  obtained  such  certificate  as  by 
the  act  is  required.  “  Now,”  continued  the 
learned  counsel,  “I  shall  prove,  if  I  am  properly 
instructed,  that  the  duties  of  an  apothecary  are, 
to  prepare  with  exactness,  and  to  dispense,  such 
medicines  as  may  be  directed  for  the  sick  by  any 
physician  lawfully  licensed.  While,  therefore, 
the  defendant  confined  his  practice  to"  pre¬ 
scribing,  no  charge  could  be  made  against  him  for 
a  violation  of  the  Apothecaries’  Act ;  but  I  shall 
prove  by  the  clearest  evidence  that  in  the  present 
case  the  defendant  has  not  only  attended  patients 
and  prescribed  for  them,  but  likewise  furnished 
them  with  medicines,  and  that,  therefore,  he  is 
liable  to  the  penalty  now  sought  to  be  recovered.” 
The  learned  counsel  then  called  the  following 
witnesses  :  — 

Mary  Leach  said  :  I  am  a  widow,  and  know 
Dr.  Kelly,  the  defendant.  He  attended  my  hus¬ 
band  several  times  before  his  death,  which  took 
place  on  the  26th  of  June  last.  The  defendant 
said  he  would  not  pick  my  pocket,  but  would  do 
all  he  could  as  a  friend.  He  gave  me  something 
in  bottles  for  his  cough.  He  sent  me  four  or 
five  bottles.  I  have  not  paid  the  doctor  any¬ 
thing. 

Cross-examined  ;  The  medicines  sent  by  the 
doctor  were  only  for  my  husband’s  cough.  I 
know  Mr.  Haynes,  who  has  called  upon  me  about 
this  case.  I  do  not  know  that  he  is  the  informer. 
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Thomas  Graves  examined :  I  am  nephew  to 
Mrs.  Leach,  the  last  witness.  I  have  been  to  the 
defendant’s  house  for  medicines,  and  he  gave  me 
some  medicine  out  of  a  bottle.  I  only  went  once 
for  medicine  for  ray  master,  who  was  ill  about 
two  months. 

Cross-examined :  I  don’t  know  what  the  me¬ 
dicine  was  that  was  given  to  me. 

James  Hedges  said :  I  am  a  farmer,  living  at 
Pinner.  I  am  a  member  of  the  “  United 
Brethren  Society,”  and  have  belonged  to  the  club 
twenty  years.  I  had  a  cold  last  November.  I 
was  not  attended  by  the  doctor  at  all.  I  went  to 
the  defendant’s  house,  but  did  not  see  him.  He 
is  the  doctor  to  our  club.  I  have  paid  no  money 
to  the  club. 

Cross-examined  :  Mr.  Kelly  said,  “  I  will  give 
you  something  for  your  cold.”  I  know  Mr. 
JJaynes  :  he  has  called  on  me  about  this  case, 

Thomas  Tull  examined :  I  am  a  shoemaker, 
residing  at  Pinner,  and  secretary  to  the  “United 
Brethren  Societ3^”  There  is  an  agreement 
about  a  doctor  in  our  club,  (The  subscription 
■was  here  produced  and  read.)  I  had  some  con¬ 
versation  with  the  defendant  last  year.  I  said  it 
was  necessary  to  have  a  doctor  in  our  club,  and 
that  he,  the  defendant,  had  been  appointed  by 
the  members.  He  said  he  would  prefer  being 
paid  a  certain  sum  per  year.  "We  talked  the 
matter  over,  and  agreed  to  pay  him  4s.  per  annum 
each  member.  I  saw  defendant  again,  and  left 
a  copy  of  our  club-book  with  him.  I  paid  the 
money  for  each  member  to  the  treasurer.  I 
have  not  seen  the  defendant  attend  any  case. 

Cross-examined :  I  have  not  paid  the  de¬ 
fendant  any  money  on  account  of  the  club.  He 
has  not  supplied  any  of  the  members  with  medi¬ 
cines  that  I  am  aware  of.  I  know  Mr.  Haynes, 
but  cannot  say  whether  he  is  the  informer.  I 
have  seen  him  about  this  matter.  I  see  him  now 
in  court.  The  witness  was  requested  to  point 
out  Mr.  Haynes  in  court,  and  he  did  so. 

This  closed  the  plaintiff  s  case. 

It  was  then  submitted  on  the  part  of  the  de¬ 
fendant  that  the  plaintiffs  had  entirely  failed  in 
making  out  any  case  whatever  to  go  to  the  jury  ; 
and,  on  the  learned  judge  quite  concurring  in  this 
opinion,  the  plaintiffs  were  nonsuited.  Whilst 
the  judge  was  making  some  observations  on  the 
vagueness  of  the  evidence  produced  on  the  part 
of  the  plaintiffs,  one  of  the  jury  stated  that  they 
were  quite  prepared  to  return  a  verdict  for  the 
defendant ;  bur,  no  case  having  been  made  out  for 
their  consideration,  a  nonsuit  was  the  conse¬ 
quence. 


MISCELLANEA. 

PATENTS  RECENTLY  GRANTED. 

LIST  OF  ENGLISH  PATENTS  FOB  THE  WEEK. 

ENDING  MAY  31ST,  1849. 

David  Smith,  of  the  city  of  New  York,  in  the 
United  States  of  America,  lead-manufacturer, 
for  certain  new  and  useful  improvements  in  the 
means  of  manufacturing  certain  articles  in  lead. 
Patent  dated  May  29th,  1849  ;  six  months. 

Richard  Edward  Hodges,  of  Bycroft,  in  the 
county  of  Hereford,  gentleman,  for  certain  im¬ 
provements  in  mechanical  purchases,  which  are 
also  applicable,  in  whole  or  in  part,  to  projectiles. 
Patent  dated  May  29th,  1849  ;  six  months. 

John  Dugdale  and  Edward  Birch,  both  of 
Manchester,  in  the  county  of  Lancaster,  tool  and 
machine  makers,  for  certain  improvements  in 
constructing  and  propelling  ships  or  other 
vessels.  Patent  dated  May  31st,  1849;  six 
months. 


PATENTS  RECENTLY  EXPIRED. 


T.  E.  Bergin,  Dublin,  civil  engineer,  for  cer¬ 
tain  improvements  in  the  method  of  suspending 
and  adjusting  the  bodies  of  railway  anrl  other 
carriages.  Patent  dated  May  27th,  1835 ;  ex¬ 
pired  May  27th,  1849. 

J.  G.  Bodmer,  Bolton-le-Moors,  civil  engineer, 
for  certain  improyements  in  machinery  for  pre¬ 


paring,  roving,  and  spinning  cotton  and  wool. 
Patent  dated  May  27th,  1835  ;  expired  May  27th, 
1849. 

J.  Losh,  Carlisle,  gentleman,  for  an  improve¬ 
ment  in  the  surface  or  pattern  roll  of  the  ma¬ 
chines  used  in  printing  calico  and  other  goods, 
commonly  called  surface  printing  machines,  and 
in  the  mode  of  working  the  said  rolls.  Patent 
dated  Maj'  30th,  1835  ;  expired  May  27th,  1849. 


Health  of  London  during  the  Week. — The 
895  deaths  registered  in  the  week  exhibit  a  sa¬ 
tisfactory  decrease  of  68  on  the  weekly  average  of 
five  springs.  The  mortality  from  the  zymotic  or 
epidemic  class  of  diseases  continues  to  fall,  the 
deaths  in  last  week  having  been  209 — those  in 
the  preceding  week  283  ;  the  average  is  198. 
Scarlatina  has  now  declined  rather  below  the 
average,  and  numbers  29  fatal  cases.  Typhus, 
which  during  the  previous  13  weeks  ranged  from 
33  to  46,  was  fatal  in  the  last  week  to  only  23, 
an  unusually  small  number  for  this  disease,  and 
hardly  exceeding  one  half  of  the  average.  Small¬ 
pox,  also,  is  fatal  to  few  at  the  present  time  ; 
the  weekly  numbers  during  last  month  were  re¬ 
spectively  12,  6,  8,  6,  whilst  the  average  is  21. 
The  mortality  from  hooping-cough  declines, 
though  it  is  still  above  the  average.  Measles 
appears  on  the  increase,  and  has  last  week 
nearly  doubled  the  average,  which  is  21  deaths. 
The  deaths  from  diarrhoea  and  dysentery  were 
19  ;  the  average  of  the  season  is  14.  Cholera  is 
slightly  increasing,  for,  though  one  death  forms 
the  weekly  average  of  former  springs,  the  fatal 
cases  registered  during  the  last  four  weeks  have 
been  3,  1,  5,  9.  Of  the  last  nine  cases  five  oc¬ 
curred  in  public  institutions,  namely,  two  in  the 
Dreadnought  Hospital,  one  in  the  Holborn  union, 
one  in  the  Chelsea,  and  another  in  the  Battersea 
workhouse.  Both  bronchitis  and  pneumonia 
grow  less  fatal,  though  the  former  is  still  above 
the  average,  while  the  latter  is  below  it.  A 
woman  in  the  Leather  Market,  sub-district,  Ber¬ 
mondsey,  died  at  54  years  of  age  of  “bowel 
complaint  and  debility,  hastened  by  want  of 
sufficient  nourishment,  no  application  having 
been  made  to  the  parish  authorities.”  A  boy 
of  two  months,  at  Soniers-town,  was  “  found 
dead  in  bed,  suffocated  from  inhaling  impure 
air.”  A  woman  of  52  years  died  from  “  vomit¬ 
ing  blood,  caused  by  excitement.”  Inquests 
were  held  on  the  above  three  cases.  A  man  of 
36  years  died  “  suddenly  after  illness,  probably 
from  intemperance,”  but  the  cause  of  death  is 
not  attested  either  by  coroner  or  medical  man. 
The  mean  reading  of  the  barometer  was  above 
30  in.  on  Monday,  Tuesday,  and  Wednesday. 
The  mean  of  the  week  was  29.978.  The  ther¬ 
mometer  was  highest  on  Thursday,  when  it 
reached  74*’. 9 ;  the  mean  of  the  same  day  was 
64°. 3.  The  mean  of  the  week  was  60°. 3.  On 
Thursday  the  mean  temperature  was  higher 
than  the  average  of  the  same  day  in  seven  years 
by  7°. 4,  though  it  was  below  it  on  the  first  two 
days  of  the  week.  The  mean  of  the  week  ex¬ 
ceeded  the  average  by  1,3. — “Registrar-Gene¬ 
ral’s  Return.” 

Smithfield  Market. — The  protracted  inquiry 
of  the  parliamentary  committee  into  the  eligi¬ 
bility  of  Smithfield  Market  is  about  to  be  brought 
to  a  close.  On  the  4th  inst..  on  its  reassembling 
in  committee-room  No.  13,  Mr.  Mackinnon,  the 
chairman,  intimated  that,  after  hearing  one  or 
two  more  witnesses  in  favour  of  the  continuance 
of  the  market,  the  committee  would  be  content 
to  take  as  though  given  before  them  the  evidence 
that  was  adduced  before  the  House  in  session 
1847  bearing  on  that  part  of  the  inquiry,  and 
would  then  make  their  report.  The  last  few 
sittings  of  the  committee  have  been  principally 
occupied  with  the  evidence  of  some  of  the  prin¬ 
cipal  butchers,  graziers,  and  salesmen  of  the 
metropolis  and  the  market,  who  are  in  favour  of 
the  continuance  of  Smithfield,  on  account  mainly 
of  its  central  situation,  and  its  proximity  to  their 
premises  and  slaughterhouses. 

Hydrochloric  Gas.  —  For  a  considerable 
period  this  noxious  vapour  was  one  of  the 
greatest  nuisances  to  the  manufacturer  and  to  the 


neighbourhood,  blighting  vegetation  for  a  great 
distance  around  the  works.  “  At  first,”  writes 
the  justly  celebrated  author  of  the  “  Familiar 
Letters  on  Chemistry,”  “the  profit  upon  the 
soda  was  so  great  that  no  one  took  the  trouble  to 
collect  the  muriatic  acid  ;  it  ran  to  waste— it  had 
no  commercial  value.  A  profitable  application 
of  it,  however,  was  soon  discovered.”  Yet  for 
some  j-ears  enormous  sums  were  spent  in  erecting 
gigantic  chimney-stacks,  such  as  those  of  the 
Messrs.  Tennant,  near  Glasgow,  where  one  of 
the  largest  rears  its  head  fully  one  hundred  feet 
higher  than  the  top  of  St.  Paul’s  Cathedral. 
“Its  occupation  has  gone”  with  the  advance  of 
chemical  knowledge ;  and  it  now  remains  a  huge 
monument  to  the  ignorance  of  the  past.  In  other 
cases  the  muriatic  acid  was  let  off  into  the 
common  sewer,  and  glad  were  the  manufacturers 
to  get  rid  of  their  acrid  and  troublesome  product 
in  this  quiet  way.  But,  now  that  muriatic  acid 
has  entered  into  its  proper  chemical  relation 
with  the  arts,  it  is  as  carefully  preserved  and  re¬ 
tained  as  it  was  formerly  dismissed.  Various 
plans  exist  by  means  of  which  it  is  collected  and 
reduced  from  the  gaseous  to  the  liquid  form. 
The  most  common  of  these  is,  to  conduct  the 
vapours  which  rise  from  the  decomposing  salt 
into  flues,  which  terminate  at  the  bottom  of  a 
tower  or  chimney,  filled  with  flints  or  coke,  A 
number  of  minute  jets  of  water  play  on  the  coke 
at  the  top  of  the  chimney,  and  the  fluid  gra¬ 
dually  filters  down,  meeting  in  its  course  the 
ascending  noxious  vapours.  These  become  im¬ 
mediately  condensed,  and  the  liquid,  percolating 
to  the  bottom,  there  enters  a  tunnel,  and  is  con¬ 
ducted  into  a  receptacle,  now  in  the  form  of 
liquid  hydrochloric  or  muriatic  acid. — Eclectic 
Review, 

The  Use  of  the  Electric  Clock  for 
Scientific  Observations.  —  Amid  the  many 
practical  advantages  which  are  derived  from  the 
application  of  magnetic  electricity  to  telegraphic 
purposes,  attention  must  be  drawn  to  the  great 
importance  of  the  use  of  the  electric  clock  for 
scientific  observations.  Although  the  beautiful 
arrangements  of  Professor  Wheatstone  have  ex¬ 
cited  much  attention  in  this  country — and  some 
modifications  of  his  plans  been  produced— we 
have  not  yet  applied  this  means  of  registering 
the  beat  of  the  foot  of  Time,  in  its  passage,  to 
any  useful  end.  In  the  United  States,  however, 
the  electro-magnetic  chronograph  of  Professor 
Locke,  having  been  reported  on  by  Professor 
Bache,  superintendent  of  the  coast  survey,  is 
now  adopted  by  the  Government ;  and  the  Con¬ 
gress  have  appropriated  ten  thousand  dollars  to 
Professor  Locke  for  a  clock  upon  his  plan  to  be 
erected  by  him  at  the  National  Observatory  at 
Washington.  The  report  of  Mr.  Walker,  Secre¬ 
tary  of  the  Treasury,  gives  the  best  description 
of  this  clock ;  and  we  transfer  it  to  our 
columns : — “  It  consists  in  printing  instead  of 
recording  the  dates  of  astronomical  events  on  the 
running  fillet  of  paper  of  Morse’s  ‘  Telegraph 
Register.’  An  astronomical  clock  of  the  most 
delicate  construction  has  an  apparatus  attached 
to  the  arbor  of  the  second’s  hand,  so  as  to  make 
and  break  the  galvanic  circuit  every  second. 
By  putting  it  in  connection  with  the  telegraph 
line  of  Morse’s  at  any  place  on  the  line, 
the  paper  is  graduated  automatically  with 
the  hours,  minutes,  and  seconds.  The  rate  of 
movement  of  the  clock  is  not  in  the  slightest 
degree  affected  by  its  action.  The  paper  so 
graduated  is  called  the  ‘  Automatic  Clock  Re¬ 
gister,’  and  has  all  the  precision,  for  days  or 
months  in  succession,  of  the  most  perfect  astro¬ 
nomical  clock.  Each  second  consists  of  a  line 
some  nine  tenths  of  an  inch  in  length  imprinted 
on  the  fillet  of  paper,  with  a  blank  space  for  the 
remainder  of  the  second.  The  astronomer  at  any 
station  on  a  line  of  several  thousand  miles  in 
length  may  imprint  on  this  register  the  date  of 
any  event  by  simply  tapping,  after  the  manner 
of  playing  upon  a  piano,  upon  a  break  circuit 
key.  This  imprints  in  the  indented  line  a 
corresponding  break  circuit  space.  Two  or 
three  spaces  may  be  printed  in  one  second  if  de¬ 
sired.  Two  seconds  of  time  is  ample  for  the 
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equatorial  interval  of  tlie  wires  of  a  transit  in¬ 
strument.  The  network  of  spider  lines  is  divided 
into  sonic  nine  or  more  tallies,  or  distinct  groups 
of  five  wires  each.  All  these  tallies  in  the  case 
of  the  transit  of  a  star  are  imprinted  on  the  re¬ 
gister  in  the  time  occupied  by  the  ordinary 
method  for  a  single  tally,  to  which  a  transit  has 
been  usually  limited.  The  skill  required  for 
tapping  on  the  key  at  the  instant  of  the  bisection 
of  a  star  is  easily  acquired,  and  the  accuracy  of 
each  imprint  is  much  greater  than  that  of  a 
single  record  by  the  common  method.  The  im¬ 
prints  furnish  a  perpetual  record  of  the  date  of 
the  event,  and  may  be  read  off  with  great 
rapidity  to  the  hundredth  of  a  second  by  means 
of  a  graduated  scale  of  the  paper  used  for  re¬ 
gistering.  This  process  has  been  employed  for 
the  first  time  in  the  coast  survey  operations  ;  but 
it  will  be  of  great  use  for  the  general  purposes  of 
practical  astronomy.”  Lieutenant  Maury,  of  the 
United  States  navy,  says,  in  a  communication  to 
the  ‘‘  Athenaeum,”  “  The  magnetic  telegraph 
now  extends  through  all  the  states  of  the  union, 
except  perhaps  Arkansas,  Texas,  and  one  other 
frontier ;  so  that  a  splendid  field  is  presented 
for  doing  the  world  a  service  by  connecting,  for 
difference  of  longitude  through  means  of  mag¬ 
netic  telegraph  and  clock,  all  the  principal 
points  of  this  country  with  this  observatory 
(Washington).  In  anticipation  of  such  exten¬ 
sion  of  the  wires,  I  ordered  an  instrument  for 
the  purpose,  and  it  has  recently  arrived.  It  is 
intended  to  determine  latitude  also,  so  that  by 
its  means  and  this  clock  I  hope,  during  the  year, 
to  know  pretty  accurately  the  geographical  po¬ 
sition  of  Montreal,  Boston,  Chicago,  St.  Louis, 
New  Orleans,  &c.,  and  their  difterence  of  longi¬ 
tude  from  this  place,  quite  as  correctly  as  the 
difference  between  Greenwich  and  Paris  has 
been  established  by  the  usual  method  and  after 
many  years  of  observation.” 

Method  of  Soldering  Cast  Iron  whth 
Wrought  Iron. — The  followmg  process  has 
been  recommended  for  this  purpose: — First 
melt  filings  of  soft  cast  iron  with  calcined 
borax  in  a  crucible ;  then  pulverize  the  black 
vitreous  substance  which  is  thereby  produced, 
and  sprinkle  it  over  the  parts  which  are  intended 
to  be  united  ;  after  which  heat  the  pieces  of  cast 
and  wrought  iron  and  weld  them  together  on  an 
anvil,  using  only  gentle  blows.  This  method  is 
peculiarly  applicable  for  the  manufacture  of  iron 
articles  which  are  intended  to  be  made  red  hot, 
and  are  required  to  be  impervious  to  fluids  or 
liquids,  as  such  a  result  cannot  be  obtained  by 
simple  fastening. —  Technologiste  ;  and  Newton's 
Journal,  May,  1849. 

The  Pulque  of  Mexico.  —  The  maguey 
(American  aloe) — Agave  Americana — is  culti¬ 
vated  over  an  extent  of  country  embracing 
50,000  square  miles.  In  the  city  of  Mexico  alone 
the  consumption  of  pulque  amounts  to  the 
enormous  quantity  of  eleven  millions  of  gallons 
per  anrmm,  and  a  considerable  revenue  from  its 
sale  is  derived  by  Government.  The  plant  at¬ 
tains  maturity  in  a  period  varying  from  eight  to 
fourteen  years,  when  it  flowers  ;  and  it  is  during 
this  stage  of  inflorescence  only  that  the  saccha¬ 
rine  juice  is  extracted.  The  central  stem  which 
encloses  the  incipient  flower  is  then  cut  off  near 
the  bottom,  and  a  cavity  or  basin  is  discovered, 
over  which  the  surrounding  leaves  are  drawn 
close  and  tied.  Into  this  reservoir  the  juice 
distils,  which  otherwise  would  have  risen  to 
nourish  and  support  the  flower.  It  is  removed 
three  or  four  times  during  the  tw-enty-four 
hours,  yielding  a  quantity  of  liquor  varying  from 
a  quart  to  a  gallon  and  a  half.  The  juice  is  ex¬ 
tracted  by  means  of  a  syphon,  made  of  a  species 
of  gourd  called  acojote,  one  end  of  which  is 
placed  in  the  liquor,  the  other  in  the  mouth  of 
the  person,  W'ho,  by  suction,  draws  up  the  fluid 
into  the  pipe,  and  deposits  it  in  the  bowls  he 
has  -with  him  for  the  purpose.  It  is  then  placed 
in  earthen  jars,  and  a  little  old  pulque  (madre  de 
pulque)  is  added,  when  it  soon  ferments,  and  is 
immediately  ready  for  use.  The  fermentation 
occupies  two  or  three  days,  and,  when  it  ceases, 
the  pulque  is  in  fine  order.  Old  pulque  has  a 


slightly  unpleasant  odour;  but  when  fresh  is 
brisk  and  sparkling,  and  the  most  cooling,  re¬ 
freshing,  and  delicious  drink  that  ever  was  in¬ 
vented  for  thirsty  mortals. 

Artificial  Mahogany. — The  following  me¬ 
thod  of  giving  any  species  of  wood  of  a  close 
grain  the  appearance  of  mahogany  in  texture, 
density,  and  polish,  is  said  to  be  practised  in 
France  with  such  success  that  the  best  judges 
are  incapable  of  distinguishing  between  the 
imitation  and  mahogany: — The  surface  is  first 
planed  smooth,  and  the  wood  is  then  rubbed  with 
a  solution  of  nitrous  acid.  One  ounce  of 
dragon’s  blood  is  dissolved  in  nearly  a  pint  of 
spirits  of  wine  ;  this  and  one  third  of  an  ounce 
of  carbonate  of  soda  are  then  to  be  mixed  to¬ 
gether  and  filtered,  and  the  liquid  in  this  thin 
state  is  to  be  laid  on  with  a  soft  brush.  This 
process  is  to  be  repeated,  and  in  a  short  interval 
afterwards  the  wood  possesses  the  external 
appearance  of  mahogany.  When  the  polish 
diminishes  in  brilliancy,  it  may  be  restored  by 
the  use  of  a  little  cold- drawn  linseed  oil. 

The  Earl  of  Eosse  gave  his  third  soiree  as 
President  of  the  Eoyal  Society  on  Saturday, 
May  26.  There  were  several  models  and  inven¬ 
tions  exhibited,  the  most  remarkable  amongst 
the  latter  being  a  machine  for  manufacturing 
printing  types  without  fusing  the  metal  and 
pouring  it  into  moulds.  The  inventor,  M.  Petit, 
effects  his  process  by  the  use  of  steel  dies  and 
matrices,  which  by  means  of  powerful  pressure 
impress  the  letters,  &c.,  on  copper  fashioned  into 
quadrangular  strips  of  indefinite  length  wound 
round  a  cylinder.  The  hardness  of  ordinary 
copper  over  type  metal  is  in  the  proportion  of 
100  to  1.  A  London  firm  employed  to  print 
stamps  for  the  Government  is  in  the  habit  of 
using  raised  copper  surfaces  for  the  purpose ;  no 
less  than  125,000,000  impressions  have  been 
taken  from  one  of  their  plates.  The  density  of 
the  copper  used  in  the  manufacture  of  type  is 
considerably  increased  by  the  compression  which 
it  undergoes  by  the  machinery  of  M.  Petit.  The 
machine  produces  thirty-two  types  per  minute  ; 
and  it  would  be  difficult  to  exceed  the  typo- 
gi-aphic  neatness  of  the  character.  Specimens  of 
the  type  and  printing  were  distributed  amongst 
those  present. — M.  Niepce  exhibited  a  drawing 
produced  by  the  following  ingenious  process  : — 
An  engraving  is  placed  in  a  box  containing  iodine 
at  such  a  temperature  that  a  small  portion  is 
vapourized.  The  ink  of  the  engraving  condenses 
a  much  greafbr  proportion  of  the  vapour  than 
the  mere  blank  paper ;  so  that  when  after  a  few 
minutes  the  engraving  is  taken  out,  exposed  a 
moment  or  two  to  the  air,  and  then  laid  on  a  film 
or  two  of  starch,  part  of  the  iodine  becomes 
detached  from  the  engraving,  and  is  transferred 
to  the  film  of  starch,  producing  a  very  delicate 
and  beautiful  copy  of  the  engraving.  As  may  be 
supposed,  there  are  many  niceties  required 
which  M.  Niepce  only  can  practise  with  perfec¬ 
tion.  It  is  necessary  to  enclose  the  film  of  starch 
between  two  glass  plates  in  order  to  preserve  it. 

Men  now-a-days  turn  their  attention  to  strange 
things  ;  and  w'e  have  on  all  sides  projectors  of 
the  most  remarkable  variety.  M.  Henri  Che¬ 
valier,  we  are  coolly  informed,  is  the  author  of 
an  invention  by  which  he  can  perfectly  “  tuer 
son  monde.”  A  mysteriously  manufactured  wire 
is  by  some  secret  process  charged  with  electri¬ 
city  ;  and  it  is  then  projected,  it  may  be,  either 
across  a  regiment  of  soldiers  or  a  flock  of  sheep, 
and  at  the  will  of  the  operator  they  are  either 
killed  or  stunned.  We  cannot  understand  the 
principles  of  this  invention,  which  does  not 
appear  to  answer  to  any  known  law  of  electricity; 
but  the  “little  apparatus  attached  to  a  little 
electrical  machine  by  copper  wires  plunged  into 
a  liquid”  is  the  secret  of  the  inventor  ;  and  we 
suspect  it  will  long  remain  so. 

Among  the  most  important  investigations  of 
our  own  time  we  must  assign  a  prominent  place 
to  those  connected  wdth  meteorology.  We  may 
reasonably  expect  within  a  comparatively  short 
period  to  ascertain  the  laws  by  which  atmo¬ 
spheric  phenomena,  hitherto  regarded  as  the 
emblem  of  inconstancy,  are  regulated.  Obser¬ 


vations  of  the  most  accurate  kind  are  now  made 
at  all  the  magnetic  and  astronomical  observatories 
in  every  part  of  the  -world  ;  and  the  reduction 
and  full  examination  of  these  have  been  made 
by  Professor  Dove.  In  a  series  of  memoirs  pre¬ 
sented  to  the  Academy  of  Sciences  at  Berlin, 
this  investigator  has  most  industriously  deter¬ 
mined  the  progression  of  atmospheric  temperature 
during  an  interval  of  115  years — from  1729  to 
1843.  It  is  impossible  for  us  to  give  any  idea  of 
the  amount  of  labour  of  the  most  severe  descrip¬ 
tion  which  is  bestowed  on  this  examination, — of 
the  great  variety  of  interesting  facts  embraced 
in  these  memoirs.  It  must  suffice  to  state  that 
the  gradual  passage  of  the  isothermal  lines  of 
January  and  July  into  one  another  exhibits  over 
the  century  the  utmost  regularity. 


TO  CORRESPONDENTS. 


“A  Country  Chemist.” — 1.  We  intend  shortly  to 
act  on  our  correspondent’s  suggestion.  2.  Only  a 
very  few  copies  are  on  hand:  price  one  half  crown 
per  copy. 

“Mr.  Metcalf,  Manchester,”  will  receive  a  private 
communication. 

“  Brush.” — Scheele’s  green  is  prepared  as  follows : — 
Saturate  a  solution  of  carbonate  of  potass  with 
arsenious  acid,  aiding  the  operation  by  the  ap¬ 
plication  of  heat.  Add  the  liquid  to  a  solution  of 
sulphate  of  copper  as  long  as  a  precipitate  con¬ 
tinues  to  form. 

“  W.  X.”  (a  subscriber  from  the  commencement) 
is  referred  to  Nos,  69, "’I,  and  72  of  the  Phar¬ 
maceutical  Times. 

“  Mr.  Richard  Thackwell.” — Possibly  not;  but  the 
matter  is  of  no  importance  noio. 

“Mr.  W.  Taylor.” — We  have  complied  with  your 
request. 

“Z.”— Our  correspondent  must  properly  authen¬ 
ticate  his  communication  before  we  can  venture 
to  insert  it. 

“Mr.  Wild,  Lisson-grove.” — We  have  not  heard  of 
the  invention  mentioned  by  our  correspondent; 
and  we  fancy,  moreover,  that  the  propulsion  of  a 
passengers’  train  at  the  rate  of  130  to  150  miles 
per  hour  would  prove  rather  inconvenient  to  the 
passengers. 

“Mr.  Jamieson,  Glasgow.” — Madder  lake  is  pre¬ 
pared  as  follows  : — Take  two  parts  of  best  madder 
and  eight  parts  of  cold  water.  Macerate  the 
former  in  the  latter  for  ab.iut  fifteen  to  twenty 
minutes.  Put  the  madder  into  a  cloth,  and 
squeeze  it  strongly.  Repeat  the  same  operation 
three  times.  Digest  the  madder  now  for  three 
hours  in  a  solution  of  one  part  of  alum  in  twelve 
parts  of  water,  at  the  heat  of  the  water-bath. 
Filter  the  liquid  off,  and  add  to  the  filtrate 
gradually,  and  in  small  quantities  at  a  time,  car¬ 
bonate  of  soda,  until  the  whole  of  the  lake  is 
precipitated. 

“A  Chemist.” — Your  statement  has  been  forwarded 
to  the  proper  quarter. 

“  A.  B.  C.” — We  do  not  know  yet.  Perhaps  next 
week. 

“  M.  C.  S.”  is  referred  to  No.  140. 

“Mr.  D.  Richards,  Leeds.” — Bronze  powder  is  pre¬ 
pared  as  follows : — Take  of  verdigris,  eight  ounces ; 
putty-powder,  four  ounces ;  borax  and  nitre,  of 
each  two  ounces ;  bichloride  of  mercury,  two 
drachms.  Make  into  a  paste  with  oil,  and  fuse 
the  mass  together. 

“  Pan,  Babell.” — We  will  endeavour  to  comply  with 
our  correspondent’s  request. 

The  Chemical  Times  is  the  only  chemical  journal 
which  is  devoted  to  the  consideration  of  the 
science  in  all  its  branches.  Gentleman  may  pro¬ 
cure  it  by  an  order  on  any  newsman  or  bookseller, 
or  it  will  be  sent  direct  from  the  office,  320,  Strand, 
to  regular  subscribers.  All  literary  or  scientific 
communications  to  be  addressed  to  the  Editor, 
320,  Strand. 


London  ;  Printed  by  Robert  Palmer,  of  No.  13,  Provi¬ 
dence-place,  Upper  Keiinington-iane,  Lambeth  (at  the 
Printing-office  of  Robert  Palmer  and  .Joseph  Clayton),  at 
No.  10,  Crane-court,  Fleet-street,  pirish  of  St.  Uiinstan- 
in-the-West,  in  the  City  of  London,  and  publishrd  by 
the  said  Robert  Palmer,  at  the  Publishing-office, 
No.  49,  Essex-street,  in  the  parish  of  St.  Clement  Danes, 
and  at  330,  Strand,  in  the  City  of  Westminster, — June  9, 
1849. 
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